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Chapter 1


Strange Beginnings


An Introduction


We can look at the same stretch of water every day for a year and not see the same thing twice. How does one compound behave with such diversity? And what do the differences we see from day to day and from one place to the next actually signify? This is a book about the physical clues, signs and patterns to look for in water, whether you are standing by a puddle or gazing out across miles of ocean.


Many books have been written in the past that claim to be about water, but even the good ones like to deceive by treating water as a container. In these books water is seen as a box that creatures live in or a window through which we can view things. In this book water will not be relegated in this way, it will be treated as the subject. Animals and plants are very interesting and will earn their place if they help to explain the behaviour of the water we see, but not the other way around. And we will be focusing on water in its liquid form, not ice, snow or steam. Unusually for a nature book, I will show no preference for organic over inorganic clues: a buoy is as good as a barnacle, if it helps us to read the water. That makes this book sit to one side of conventional natural history books, but it remains wholeheartedly a book about nature. 


Water’s impact on us philosophically, physiologically and even spiritually has been thoroughly explored in literature. Great minds have mined the experience of looking at water for millennia. The late Roger Deakin pointed out that giraffes are the only mammals that cannot swim and that we have webbing between our thumbs and forefingers, unlike other apes, adding to the powerful arguments in support of the popular theory that we are drawn to water biologically as well as philosophically. Water is apparently good for our minds, bodies and souls.


The anthropologist, Loren Eiseley, once opined:


If there is magic on this planet, it is contained in water.


That may be true, but what fascinates me is our ability to find meaning by understanding the physical causes of the patterns we see in water. Both perspectives, philosophical and practical, depend on taking the time to look and I strongly believe that this is much more likely if we have something to look for. 


Understanding the things we see and the reasons for them does not reduce the beauty of the whole, quite the opposite. As I discovered a few years ago, once you learn that you can measure the size of raindrops by looking at the colours in a rainbow – the more red, the bigger the drops – rainbows take on a new beauty and lose none. The same is true of all the signs we find in bodies of water. There is room for poetical and analytical minds to stand on the same quayside. We can appreciate the beauty of the glittering path below the setting sun and enjoy reading the clues in its form. 


In a surprisingly hot Oslo, I helped scrub barnacles and algae from the underside of the inflatable boat. Preparations were being made to take one of the most beautiful vessels I have ever seen from Norway to England. 


An old friend had been unable to fill his space as ‘delivery crew’ and I could not have been happier to be standing on this Norwegian pontoon as his replacement. In front of me lay almost thirty metres of perfect lines, a modern classic yacht styled on the iconic J Class boats of the 1930s. The sun bounced off the water onto an immaculate white hull that supported dark decking and blemish-free brass. 


This beautiful yacht was rumoured to be the love-child of an American nautical architect who had married a very wealthy heiress – it was that rarest of things: a daydream meeting an appropriate bank balance. Someone whispered that the log-burning stove in the luxurious saloon had to be built as a one-off, the front glass panel specially commissioned at a cost of thousands of dollars, to ensure that the unique stove would look perfect in its new home.


One of our tasks before setting sail was to cover every square inch of the gleaming panelled-mahogany interior with specially tailored, thick, transparent plastic covers. Working sailors were allowed to look at the wood through the plastic, but not to touch it. To even set foot on such a boat was a privilege, to sail her as crew so early in my career was almost too good to be true. 


We slipped the mooring lines and then stowed the perfect white warps and fenders, they would not be needed again for a week. The yacht glided down the fjord and out to the sea. 


A couple of days passed and we settled into the open water routine. It was not long before we were weaving our way between vast steel oil rigs, the apocalyptic industrial dragons of the North Sea. The wind dropped and a summer mist engulfed us and grew into a proper fog. It hid the oil and gas rigs, which only revealed themselves as bright blips on the radar screen and the occasional angry orange flame that roared upwards through a mist so loyal to the area that it has its own name, the haar. We passed the time by quizzing each other on arcane nautical knowledge. 


‘A ball, a diamond, a ball,’ Sam, the Viking-blond Scandinavian skipper, called across the deck to me as I took my turn at the helm. 


‘Vessel restricted in her ability to manoeuvre,’ I replied. Sam smiled and nodded. There was a short silence. I broke it with, ‘A red light over a white, over two yellows, that are flashing alternately.’ 


Sam paused for a second, adjusting a knot, then looked up. ‘Fishing vessel … hampered by purse-seine gear.’ He grinned. I think he just wanted me to believe for one second that I had caught him out. But that was not going to happen, not then, not over the whole voyage or ever, probably. He was just too good. Sam was simply indulging my rookie pride in my still-fresh knowledge by testing me. He knew I had recently passed the exam and test to become a Yachtmaster. Perhaps he had fond memories of that stepping stone in his own career. 


Sam regaled me with something scarier than tales of life at sea. Nothing he had seen at sea was more terrifying than facing the Board for the oral exam to become a Master at the Warsash Maritime Academy. Sam’s vicarious pleasure in recounting the ludicrous level of detail that needed conquering in this professional rite of passage was obvious. ‘They might allow you a mistake, but probably not two. And if they smell any weakness in your knowledge they are merciless … Predators!’


The nautical rite of passage was beautiful in itself to me. Qualifications soften the self-doubt any honest twenty-something will admit to feeling. If somebody gives you a piece of paper and says that you have passed an exam, then they know best, maybe you do know something. And if you know something, then maybe you are worth something. 


Although I should have revelled fully in that first professional voyage, there remained an awkward doubt. Even with that piece of paper, complete with identification photograph, slipped into a neat Royal Yachting Association wallet. There was still a worry that gnawed at me and chafed my mind like old hemp rope running through my hands. This anxiety took the form of Captain Abharah. 


Everywhere I looked I saw Captain Abharah. It did not matter which salted guardrail I peered over or which slopping slice of grey North Sea I looked down into, there he was. He even retired with me when my watch was over, joining me in my rolling bunk. He was a disconcertingly persistent companion and the small fact that he died a thousand years before I was born proved of little consolation to my troubled mind. 


Captain Abharah began his working life as a shepherd in the Persian district of Kirman. A job on a fishing boat took him to sea and this led to work as a sailor on one of the vessels that traded the route to India, before he hopped to plying the treacherous China sea lanes. At the time, it was felt that nobody ever made the journey to China and back without serious mishap. Abharah did it seven times and all of this took place towards the end of the first millennium. 


How do we know this much about a man of lowly background, from a distant part of the world, all those years ago? Because he did something that displayed extraordinary knowledge and chutzpah. Enough of each for his story to survive. 


Once, a sailor who also worked the feared route to China, Captain Shahriyari, was waiting out a worrying calm in the midst of the typhoon season, when he spotted a dark object on the distant sea. A small boat was lowered and four sailors were dispatched to investigate this mysterious speck. On reaching the dark object, they discovered a familiar face; the respected Captain Abharah was sitting calmly in a canoe, with nothing but an animal skin full of water. 


When they returned and reported this surreal sight to Shahriyari, he asked why this stricken and respected other captain had not been rescued and brought on board. The crew replied that they had tried, but that Captain Abharah had refused to swap his small canoe for their greater vessel, claiming he would be fine on his own and would only join them if he was paid the substantial sum of 1,000 dinars. 


Captain Shahriyari and his crew mulled over this bizarre proposal, but with their estimate of Abharah’s wisdom and their fear of the strange weather conditions that prevailed – the lull obviously causing them concern about what lay ahead – they agreed and lifted Abharah on board. Once on board his new ship, the canoeing captain wasted no time in demanding his 1,000 dinars and he was duly paid. He then told Captain Shahriyari and his crew to sit down, listen and obey his orders. They did. 


‘Al-daqal al-akbar!’ Captain Abharah shouted.


Abharah explained to the captain and his crew that they were in great danger: they must throw their heavy cargo overboard, saw down their main mast and throw that overboard, too. Then they were to cut the cable for their main anchor and let the ship drift. The crew obeyed Abharah’s orders and set to work, although it can’t have been easy – three things a sailing trader would prize above most others were his cargo, the mast, and the main anchor. These were their tangible icons of wealth, transport and safety – the reason they had risked their lives and their means of preserving them. But they did as they were told and then they waited. 


On the third day a cloud rose up until it appeared like a lighthouse before them, before it dissolved and crumpled back down into the sea again. And then the typhoon – al-khabb – hit them. It raged for three days and nights. The new lightness of the ship allowed it to bob over waves and reefs like a cork and they were saved instead of swamped, smashed and drowned. On the fourth day the wind died down and the crew were able to make their way safely to their destination in China. 


On the way back from China, the ship now freshly loaded with a new cargo, Captain Abharah ordered the vessel to stop. The dinghy was lowered and some sailors were sent to find and retrieve the great anchor they had cut loose before the storm and left on the reef. 


The crew were stunned and asked Captain Abharah how he had known where to look for the anchor and how he had forecast the typhoon so accurately. He explained that knowledge of the moon, the tides, the winds and the signs in the water made all of it perfectly straightforward. 


And so it was that Captain Abharah’s deep intuition and understanding haunted me on that voyage from Norway. The wisdom that allowed Abharah to read the signs was not to be found in any of the exams I’d passed, but it most certainly existed. Traditional Arab navigators had a word for this body of knowledge, one that allows someone to read the physical signs in the water – the few with this ability possess the isharat.


Obviously, I thought, this wisdom comes from a different source than official exams: it is to be found in time at sea. And so I went about building this wisdom by spending days, nights, weeks and months at sea. 


But I was wrong. Time at sea on a modern yacht teaches you how to manage a boat and a crew, how to read between the lines of a synoptic weather forecast, how to make bread in a rolling galley and how to enjoy raw fish with the help of a little lime juice. It does so much, but in an age of dazzlingly capable electronics, it doesn’t address the stare of Abharah. It no longer offers that deep wisdom, it no longer teaches us how to read water. I have often discussed this with modern captains of great experience and they universally agree, often with a sadness in their horizon-drawn eyes. 


Delighted by the experience of time on the water and equally frustrated by the lack of wisdom it was giving me in my ability to decipher the patterns of the water I found around me, I changed course. Many years ago I embarked on a parallel voyage, this time in search of this wisdom. And as soon I set out on this journey, something very strange happened. I quickly discovered that the clues that unlock a deeper understanding about the water around us are not found in greater proportion the further from land we are. The things we notice in puddles and streams can be just as profound and helpful to understanding what is happening, as those that might be spotted from a vessel mid-Atlantic. 


Secondly, a related discovery, it is actually easier to learn about water with your feet on firm ground than in a boat, whether or not you intend to use this knowledge on a boat later. And so in this book, I will, wherever possible, illustrate how these things can be not just learnt on dry land, but witnessed and enjoyed from there, too. This may sound far from ideal or even far-fetched, but it turns out that it is a tried and tested approach, used by some of the greatest readers of water signs humanity has ever produced. 


The Pacific Island navigators have been stunning Westerners for centuries. Captain Cook encountered these formidable seafarers in Tahiti in 1774, when he watched as 330 vessels and 7,760 men took to the water. Cook and his companions were ‘perfectly lost in admiration’. 


Without the use of charts, compass or sextant, the Pacific Islanders found their way over great stretches of ocean, relying entirely on their interpretation of nature’s signposts. The Islanders’ reading of water in particular has never been bettered by humans, anywhere on Earth. We will be getting to know their methods in the coming chapters, but the reason for introducing them here is to discuss their methods of passing on their unique level of skill to the next generation. 


Just as there is an Arabic word for the body of knowledge about water signs, so there is an expression in the Pacific: kapesani lemetau – the talk of the sea, the water lore. The young Pacific Island students of this wisdom would go sailing with their tutors, but the finer parts of the art were actually passed on while still on land. Many lessons about stars, wind and waves would be taught indoors. Teeta Tatua, a tia borau or navigator, of the Gilbert and Kiribati Islands in the Pacific, was taught his skills by his grandfather in the maneaba – the meeting house. Many others were taught their skills using a ‘stone island’ or ‘stone canoe’. This is a simple teaching aid used to demonstrate to a student how the water would behave around them and how to interpret it, from the comfort of sitting on a beach. 


We should be inspired by the Pacific Islanders to appreciate both what is possible and how we can learn so much while still on dry land. But we must not be intimidated by their abilities. In the dated words of a legendary Australian bushman and conservationist, Harold Lindsay: ‘Do not imagine that the natives possess powers that are denied to civilized man.’


Not only are we able to emulate the traditional methods, we can combine this insight with more recent science, insight, experience and wisdom. Ian Proctor, a highly respected sailing strategist, who has helped racing crews win the highest prizes in the world, declared that many sailing races are won before anyone gets in a boat. How? By reading the signs in the water. 


In the following pages I have condensed the examples of water behaviour that I think are worth looking for. From a long list gathered over time, I have selected my favourites. These are the gems that I think encapsulate all that is interesting and useful. However, for me to give you the best chance of enjoying this art, there are two obstacles we need to overcome. 


The first is the way that natural historians have divided water up into its realms: ponds, rivers, lakes and seas are each deemed to be very different to each other. If you’re focusing entirely on the animals and plants, then this is quite a sensible approach; very few creatures or plants will be found in both a freshwater lake and the sea, even if they are only a few hundred metres apart. However the water itself does not hold a great respect for these boundaries and we can learn a lot about what is going on in the world’s greatest ocean by looking at a village pond. So whatever your favourite type of water, the things worth seeing there will not and cannot be confined to that one chapter. 


Secondly, the study of water signs does not lend itself perfectly to an impatient check-box approach. Water does not perform to order. If you find a sign in this book that you like and go and look for it, you may well find it on your first attempt, but it is more likely that it will appear before you at a time of its choosing – providing you retain enough curiosity to keep looking for it. This means that the best approach is to view this art as a whole, and this book is structured to allow you to embark on a quest to get to know all the signs, whilst remaining aware that each one is part of a bigger jigsaw. This will make you ready to not only seek individual signs, but to meet water in all its moods and in whatever guise it appears. 


There will be challenges, frustrations and possibly even a little confusion when you meet some of the more complex patterns for the first time. I encourage you to think of the signs and clues we will meet as ‘characters’, some are straightforward, but the more complex ones are often the most interesting ones over time. 


Finally, you might reasonably be asking why you would want to make the effort to take on this rare quest? I will let Chad K¯alepa Baybayan, a modern-day Pwo – master navigator – in the Pacific answer that. When Chad was interviewed in 2014 and asked whether there was any point in studying these methods in the modern world, he replied:


It really is a pretty unique set of skills that one would aspire to becoming proficient at. What it truly does is sharpen the human mind, intellect, and ability to decipher codes in the environment … For me, it’s the most euphoric feeling that I have ever felt.


The Pacific Islanders attach huge importance to the process of learning these skills. Their induction into this elite world of rare knowledge and the accompanying initiation are accompanied by traditional rites. The details of this training and inauguration vary from island to island, but there are some common themes. A special loincloth is worn, the initiated will be dusted in turmeric and exchange gifts with friends and family. During the whole process, which may last as long as six months, they will be expected to remain celibate and drink special coconut potions, whilst abstaining from water. With my love of wisdom-gaining rites of passage, you can probably imagine how much I adore that. 


You will be able to choose your own way to celebrate learning how to read water. But if you ever see water in exactly the same way after reading this book, then I will have failed in my own task and there will be no coconut potions for me. 


I hope you enjoy the quest. 


Tristan




Chapter 2


Launching


Our journey will begin, like so many great explorers before us, in the kitchen.


One of our few expectations when we look at water is that the water should lie flat, but water is rarely flat. Look very closely at a glass of water and you will notice how the surface of the water in the glass is not flat, it curves up slightly at the edges: it has a ‘meniscus’. This meniscus curve is caused by the water being attracted to the glass, it is being pulled by the glass and then sticking to the edges. The attraction between the water and the glass turns what would otherwise be a flat surface into the gentlest of bowls with a tiny rim. 


What is the use of us noticing that? On its own, perhaps not very much. But by drawing a few pieces together it can become a stepping-stone to helping us understand why a river will flood. 


The water is attracted to glass and this is a feature of water. A few liquids, like the only liquid metal, mercury, are repelled by glass and this leads to an upside-down bowl shape or ‘convex meniscus’. Most liquids will show either an attraction or repulsion for other substances. Liquids are also weakly attracted to themselves – if they were not they would separate and become gaseous. Water is attracted to water.


Water molecules, as our science teachers drummed into us, have two hydrogen atoms and one oxygen atom and these are bound together tightly. But the thing that the teachers, mine at least, don’t tell us is that hydrogen atoms in one water molecule are also attracted to the hydrogen atoms in the other water molecules nearby. And this makes water stick to water. It might help to think of two balloons that have been rubbed on a wooly jumper that then stick weakly together due to the static. The science is similar, albeit on a minute scale.


It’s very easy to demonstrate this stickiness of water. Take a glass of water and pour a few drops onto a flat, smooth, waterproof surface, like a kitchen worktop. Now sink down until your eyes are level with the droplets. Do you see how the water forms itself into a series of gently bulging little pools? It doesn’t sink until it is totally flat and then all run off the tabletop (some will run off, if you pour enough, but some will also remain). Instead of flattening entirely and running off, there are now a group of small upside-down puddles. 


This happens because the water’s attraction to the other water nearby, its stickiness or tension, is strong enough to resist gravity’s pull. Gravity is trying to pull the water down, so that it flattens and then runs onto the floor, but water’s tension is strong enough to resist this. It is one of the reasons we are more likely to reach for a cloth than a mop when someone knocks a glass of water over. The water still on the table pulls the water back and stops it all from running onto the floor.


Pick two of the bigger pools that are reasonably close to each other. If you put your finger in one and draw it towards the other and let go, not much happens, the pool may stretch in size a little, but that’s all. Notice how it has a tendency to shrink back a little bit, as the water you have pulled with your finger gets gently yanked back by the attraction of the water it has left behind. (If you try this on different surfaces, you’ll notice how the amount and rate that the water shrinks back varies from one surface to the other, because it depends on how much each different surface attracts the water.) But now if you draw your finger further, all the way until the two pools just touch each other, watch what happens. The water that was being pulled back by its home pool, no longer is. Instead it is now being pulled by its new friend – the pools join together as one, bonded by water’s stickiness. 


After one of these experiments, when I came to clear up as I pulled the cloth across the small pools, the water did something that it always does, but which I had never previously noticed. The cloth absorbs a lot of the water, that’s its job, but the remaining water is ‘ironed’ out into a thin flat layer. But this layer only stays flat and thin for a second, before the water quite literally pulls itself together, forming hundreds of very small pools again. These tiny pools are often interlinked, giving a mottled appearance to the wet area. Try it and you’ll see what I mean.


Leonardo da Vinci was fascinated by water and carefully observed its ‘stickiness’. He liked to watch the way a small drop of water does not always instantly fall from the underside tree branches. Da Vinci noticed that when the drop is big enough to fall, it does so with some resistance. Around 1508 he noted the way that before a drop finally falls, it stretches until a neck of water is formed and when that is too thin to support the weight of the drop, only then does it fall. 


You can spot this effect for yourself, it appears rather beautifully at the end of leaves after rain. If it is still raining heavily, the water will flow in spurts off branches, twigs and leaves, but shortly after it stops raining, take a look at the leaf tips of a broad-leaved tree or shrub. The water collects and often runs down the thin rib at the centre of the leaf, before gathering at the tip. The drop hangs there, the tension or stickiness of the water is now battling gravity, before enough water gathers, gravity prevails and the drop falls. The leaf often bounces up elegantly at this point and then the process begins again. 


The place that this tension in water is most apparent is at the water’s surface. Since the water molecules near the surface are being pulled downwards by the molecules below it, but not being pulled up by any molecules, this leads to the surface coming under tension, which in turn gives water a sort of thin skin. There is a simple experiment you can do that proves two fundamental things: that water has a skin formed by surface tension and that this tension is the result of the weak bond between the hydrogen atoms in each water molecule. 


For this trick, by which I mean, serious experiment, we are going to prove that the water’s surface tension creates a skin that is strong enough to support a small metal weight. To do this we are going to watch a needle float on water. The only challenging part is the first bit, because we need to rest the needle on the water very, very slowly and carefully, otherwise the needle will break through the surface of the water and sink to the bottom. There is a sneaky way to do this: rest the needle on a small piece of blotting paper (a little harder to find these days, but still in most stationers). The blotting paper will slowly become saturated and then sink to the bottom of the bowl of water, leaving the needle floating. 


This proves that the surface tension of the water is strong enough to support a small piece of metal, now we need to prove that it is the electric bond between the molecules that creates this skin. We can weaken the bonds between the water molecules by adding a little detergent to the water. Any washing-up liquid will do – detergents work partly because they carry charges that nullify the electric attraction of the water. The needle sinks. 


If you approach a large body of still water, a pond or lake, anywhere outdoors near summer, you are likely to find a busy world of insects. And by observing the insects you will see the water skin experiment at large. Head towards the sun and keep down low if you want the best effects; these insects are very sensitive to things that swoop in on them, so your best chance of catching them unaware is if you move slowly and stealthily towards the light. On a sunny day, if your shadow is directly behind you as you reach the water, you’ll see a lot more insects. 


There will be insects in the air and many underwater, but some of the most interesting ones are the ones sitting on the surface. Why don’t they fall in? We certainly would. It’s because the surface tension of the water is stronger than the effect of gravity on small insects. For big lumps, like humans, it is the other way round, but this does at least make swimming more enjoyable. Don’t worry too much about what these insects are at this stage, we will be getting to know a few in time, but it is worth admiring how nature has evolved to make the most of the water’s surface tension. This is one of the many, many reasons why detergents and wild water do not make a happy combination. 


The same tension that leads to water sticking to itself and the side of glasses is also responsible for something called ‘capillary action’. We’re all at least a bit familiar with the idea that liquids don’t always obey gravity, every time we dip a paintbrush in water we watch the water flowing upwards into the hairs, even though our understanding of gravity tells us that water shouldn’t flow upwards in this way. 


The reason for this capillary action is a simple combination of the two effects we have been looking at. Water is attracted to some surfaces, like glass and paintbrush fibres, and it is also attracted to itself. So when an opening is thin enough, something interesting happens: the meniscus effect means that the surface of the water is attracted to the material above it and is drawn upwards, and since it is a narrow opening this pulls the whole surface of the liquid upwards. Then, because the water is sticking to itself, the water just below the surface also gets pulled along and follows it upwards. The narrower the opening, up to a point, the more dramatic the effect.


Every plant you see, from a tiny weed to a great oak, depends upon capillary action to get the water from the ground to its highest leaves. We know there are no pumps in trees and yet thousands of litres, tons of water, have to get from the soil to the top of tall trees somehow; without capillary action this would be impossible. 


Back in the kitchen, the reason that J-cloths, tissues and other finely woven materials are so good at mopping up water is that they have been specially designed to maximize capillary action. There is something strangely satisfying about the way a really good cloth will mop up the water around it, like a magnet, without you needing to move it. That is the satisfaction of capillary action.


It is time to look at this effect in a wilder context. The next time you pass a small river, stream or ditch that has muddy banks, take a look at the mud of the bank. We would expect the mud to be dark and wet where the water is splashing it, but notice how it appears wet higher than the water splashes, higher than any water appears able to reach. 


The mud above the water is a mixture of particles and air gaps, a little like a fine honeycomb of thin tubes. The water gets drawn up into these gaps by capillary action with the result that the mud becomes saturated above the level of the water in the ditch or stream. The distance that water can travel upwards is influenced by a number of factors, including its purity – clean water rises higher than polluted water – but the main one is the size of the gaps between the particles. Water rises much higher in soils with fine rounded particles, like silts, than in course soils, like sandy ones. At the extremes, water can rise very high in clay, but will hardly rise at all in gravel. 


The air pressure will also affect the amount of water that rises up through the soil and is then held there in suspension. This means that when there is a sudden lowering of air pressure, as we get when storms are approaching, the soil is unable to hold onto as much of this capillary water and it drains out very quickly into the local streams, adding to the likelihood of flooding during the storm. 


It is worth taking a short detour at this point to demonstrate how noticing the smallest of things can combine with broader observations to give us a deeper insight into what is going on. Let’s look at how a messy kitchen experiment can combine with a walk on the beach to help predict whether a local river might flood. 


The height of the sea is influenced by the state of the tide, which in turn is influenced by many things that I will be covering, but here I’ll just mention that these include the atmospheric pressure. When the air pressure is low the sea will be higher than when the air pressure is high, a difference of about 30cm or a foot is typical from a big high to deep low pressure system. To help you remember this, think of a high pressure system and its lovely blue skies pressing down on the horizon, lowering the sea. 


Imagine you’re in a coastal area you know well and you suddenly notice that the sea appears higher than you have ever noticed it before, even at high tide. That might lead you to suspect that the air pressure has dropped quite a lot. This in turn means that you can predict not just bad weather approaching, which is likely when the barometer drops, but also an increased risk of flooding as some of the water being held by capillary action above all those streams, ditches and rivers is about to be released, before the first rain drop has even fallen. 


Once we know the things to look for and what these influence, every patch of water we see is beautiful, fascinating and a clue to something else. We learn to see the water as part of an intricate network, a matrix if you like. At various times these skills have been called magic and more recently, psychic – they are neither. They are the fruits of a little curiosity, awareness and a willingness to join the dots. 


In this whirling vortex of a chapter we have looked at water in the kitchen, on leaves, in streams and by the sea. On our journey to emulate the greats, like Superaga, the fourth-century Indian water expert, who ‘had a deep knowledge of the value of the signs’, we must get used to the idea that an understanding of water in one area will help in another. 




Chapter 3


How to See the Pacific in a Pond


Despite our frequent trips to the coast to swim in the sea, my family’s craving for water and swimming got the better of us and a few years ago we began scheming. In chalk country there is not much standing water, as it tends to percolate downwards, and the options for wild swimming in ponds are seriously limited. It appeared to us to be a clear case of Muhammad and the mountain. If we couldn’t find a wild pond to swim in, then … There is now a not-insubstantial pond in our garden, which we swim in most of the year.


There is a long list of gardening jobs that I loathe; maintaining our pond, however, remains a joy. There are always a few things to be done on any given weekend: brushing, netting, skimming, cutting back the water plants, tackling over-enthusiastic algae. Strangely, I never seem to tire of these jobs. The result of this fun, combined with my love of and fascination with water, is that I have spent an extraordinary amount of time pond-watching. Only this morning I counted fourteen frogs and thrilled at the sight of the oozing black frogspawn filling the gaps at the base of the crew-cut pre-spring plants. 


Last year I was heading out to meet someone when I paused at the pond’s edge and looked in, as I invariably do, even when running late for things. Then I tried to leave the scene – as a policeman would put it. But I couldn’t. The usual magnetism I feel for water was even stronger than normal. Glancing at my watch, the small sensible part of my brain nagged the larger, irreverent part to move on, but there was something in the water that would not let me go. Then I saw it, or I should say, then I became aware of what it was, the two things not being the same at all. 


Our brains are contending with so much information from our senses that they rely on a filter to cope. There is an automatic prioritizing system in the software of our heads and it constantly sifts the information that our eyes relay for things of urgent interest. In evolutionary terms, we would once have been most interested in predators and prey – threats and opportunities. And both predators and prey move, which is why we notice movement in any scene, before spotting more subtle clues. Everybody notices the rabbit run across the path, but very few spot the pile of leaves to one side of the path; until that is, the wind catches the leaves and creates motion by blowing them across the path. 


When we look at any body of water, this same filter is at work. We will spot motion in the water before we see any subtle shifts in colour or shade. The wind was quite strong that day and was blowing across the surface of the pond. At one edge of the small pond, there are some half-submerged rocks that we use as stepping-stones. My eyes had been drawn to the ripples that the wind was creating in the surface of the pond’s water, but it was not this simple effect that we have all seen a thousand times that was captivating my attention. What I was looking at, and struggling to decipher, was that the patterns in the water around the stones were resonating with knowledge of how water behaves in a very different part of the world. 


In 1773 Captain Cook was at his most alert as he sailed close to a treacherous area of the Pacific, called the Tuamoto Archipelago. The islands had been nicknamed the ‘Dangerous Archipelago’ by sailors who had known too many ships smashed on their reefs. Cook couldn’t see the islands or the scattered reefs that surrounded them, but he knew they were there because he could feel them. Cook didn’t have a psychic sixth sense, he was tuned to the behaviour of the water and had noticed that the swell which should have been running from the south, waves that should normally have been easy to feel, were definitely absent. It was straightforward for him to deduce that the archipelago must have been to his south and was shielding him from those waves. The water was calmer, Cook realized, because he was in a ‘swell shadow’. As soon as he felt these waves return, Cook was able to relax a little, knowing that he must have passed the area of danger. 


Looking at the stepping-stone in the pond I could see that the ripples were reaching it in sets, as the wind blew over the water. But just downwind of the stone there was an area of calm water. It was the only area of calm water anywhere near the centre of the pond. This was a ‘ripple shadow’, an area protected from the wind-driven ripples by the stepping-stone and it reminded me of the swell shadow that Cook had sensed. 


Although Cook was an extraordinary sailor and navigator, he was only familiar with the more basic water-reading techniques and ignorant of many of the more elaborate ones that were already well-established in the Pacific at this time. We are all able to understand more about these intricate signs now, thanks to academic investigations of the past century, than Cook ever did. It was some of these more refined and beautiful patterns that I saw in the pond in front of me that first time which made me both late and happy. After that first time, I have noticed these patterns in ponds, lakes, rivers and seas near home and far away. These are signs that we can all find if we choose to look for them.


There were five clear patterns in the water around one of the stones. There was the ‘open water’, the main part of the pond, where the wind sent ripples across the surface in an orderly way. Then there was the ‘ripple shadow’ on the side of the stone that the ripples could not reach and where the water was calm. Three further patterns were also recognizable in the water. 


As the ripples hit the stepping-stone, some of that energy bounced back, like an echo. This meant that on the side of the stone that the ripples were arriving from – the opposite side to the ‘ripple shadow’ – there was an area of choppy water and this chop was being caused by the arriving ripples running into the ripples that were being reflected back. In this small area the water was behaving in a way that was different to anywhere else in the pond. Looking to either side of the stone, I noticed that there were two patches of water that behaved in a similar way to each other, but in a way that was also different to the rest of the pond. Finally, there was a line where the ripples met once more on the far side of the stone, meshing back together and creating their own pattern.


I suddenly appreciated that I was looking at a ‘ripple map’, the ripple patterns were related to the location of the stone, according to strict rules and laws of physics. These ripple maps corresponded very well with the swell maps that Pacific Island navigators have used for centuries to find their destination island, a vital skill when searching for a small dot in a great ocean. Before my eyes the stepping-stone in the pond metamorphosed into an island in the Pacific. 
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The ripples around a stone in a pond resemble the waves around an island in the sea.


Here it is worth introducing the idea that there is a difference between ripples, waves and swell. All three are water waves created by the wind blowing over the water. Ripples are created almost instantly and die away as quickly when the wind dies down. You can make ripples by blowing into a cup of tea. Waves require wind to blow over a bigger area and will not die down straight away if the wind stops, but will within hours. Swell is the name of the waves that have enough energy to travel beyond the area of wind. We will look at these different types of wave in more detail in the Reading Waves chapter, but for now we can think of ripples in a pond as being the same as waves in the ocean. 


As I looked down onto the pond’s surface, growing ever later for something possibly more important and certainly less beautiful, I imagined being one of the small, dry, broken leaves that were bouncing on the ripples. That bounce changed as the windblown leaf passed around the stone, and if I had been an ant on that rocky leaf, I would have had a chance to feel where I was relative to the stone island. This is the art that the Pacific navigators called meaify, the fine skill of navigating by reading the behaviour of the water. The motion is sometimes easier to sense with your eyes closed and some navigators have been known to lie on the deck with their eyes shut. 


We know more about the way some Pacific Islanders read the patterns in the water than much of the rest of their culture, thanks to the curiosity of Captain Winkler of the German Navy in the 1890s. Aided by his interpreter, Joachim de Brum (who went on to become a master navigator himself), Winkler’s studies in the Marshall Islands preserved a sublime and unique example of water wisdom. 


The Marshall Islands sit near the equator in the Pacific and are part of the Micronesian group. Lacking mountains, these islands lie low in the sea and cannot be seen by seafarers until they are close. In a nautical world, one where life depended on travelling by sea and finding islands, but one without compasses, charts or sextants, the conditions were perfectly set for a rich and sophisticated culture of water-reading to blossom. 


Captain Winkler discovered that the Marshallese saw the water in much the way that a European cartographer might view the land: not as a melee of water that shifted with every change in the weather, but as a terrain laid out with a series of recognizable features. The depth of the sea has always been of huge importance and the nature of the seabed was sometimes recorded, as it helped with both navigation and picking spots to drop anchor, but the idea that the character of the surface of the open ocean was worth mapping was alien outside the Pacific. This was the received wisdom of European sailors for most of our history. About the only exception to this view is that water conditions change close to land. The seas may become confused and choppy, but by that point you’re usually in sight of land anyway, so it was generally considered of little importance or relevance in terms of understanding where you are for longer-distance navigation. 


Deprived of any alternative approach, the Marshallese took the opposite view. Once on land the navigation was over for them, their challenges lay between the islands, at sea, so they learned to view the sea much more forensically. 


The islanders observed that the wind comes from certain directions fairly dependably – these are the prevailing wind directions and everywhere on Earth has its own trends. These prevailing winds set up predictable sets of swell in the ocean and when these waves hit an island, equally dependable things happen. On each side of an island, the water would behave in a telltale way. The waves that hit the island head on would bounce back and mix with the oncoming swell. The waves that passed close to the island would get bent and set up a different pattern on either side of the island, and on the far side of the island, there would be a swell shadow. 


The genius in these skills lay in two simple and connected observations. Firstly, winds are seasonal, so the waves they create are broadly predictable and the patterns that will be created around the islands will also be predictable. Secondly, these patterns can be used to deduce where land is from the behaviour of the water. Just as a land navigator can deduce the direction a river is likely to be found from the gentle downslope of a hill, so the Pacific Islanders could deduce the direction of an island from the particular rocking motion of their boat. 


This knowledge and the accompanying skills have been found to be widespread across the Pacific Islands. Each island community may have its own set of local patterns to interpret, learn and pass on, but academics have found the similarities between even distant island groups to be greater than the differences. This shouldn’t surprise us: they faced similar conditions, had similar needs, all lacked even basic navigation technology, and their wisdom spread as there was much cultural exchange between the islands. Above all, water will obey the same laws around one island as it does around another, even if it is many miles away; even if it is a very different size. Even, as I discovered, if the island consists of a stepping-stone in an English pond. 


In the Marshall Islands, Winkler found something there that is unique in human history. It was only in these islands that Winkler or anyone else has found a physical object that represented this water wisdom. The Marshallese navigators made ‘stick charts’, using palm ribs that were bound with sennit (a type of cordage made from dried fibres), to fashion something that represented the various interlocking swell patterns that the sailors should expect to find out at sea. The ‘stick charts’ were not charts in the Western sense, they were never taken to sea or used to represent the real world exactly, instead they were teaching aids, used by an experienced Marshallese navigator to teach an initiate. 


If it was Captain Winkler who lit the fuse of Western interest in Pacific methods, then it was the English-born, New Zealand-reared sailor and scholar, David Lewis, who created the bang. Lewis spent long periods in the 1970s sailing with and interviewing the Islanders and did more than anyone else to spark a renaissance of Western interest in this field. 


The wisdom held within the Marshallese stick charts had not died out altogether and David Lewis sailed with the last remaining navigators to retain this knowledge. Lewis joined local tia borau or navigator, Iotiebata Ata, on a short voyage from the island of Tarawa to the neighbouring Maiana. They set sail in Iotiebata’s thirty-foot canoe, a sleek, speedy vessel that he used for racing and shark-fishing, for a voyage of only eighteen miles, but the distance was not important. Along the way Lewis was able to watch as Iotiebata pointed out where they were relative to each island, explaining it all with reference to the behaviour of the waves. 
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A stick chart from the Marshall Islands.


Iotiebata demonstrated how the water changed as the easterly swell was bent by each of the islands, and as he did so, the blue melee of the sea was being transformed into a chart before Lewis’s eyes. Iotiebata was also able to point out where smaller waves were riding on top of bigger ones, superimposing their pattern on the bigger, more dominant swell. By reading through the temporary waves to the underlying swell and detecting the way it had been influenced by the distant islands, Iotiebata was able to sense and ‘map’ the location of invisible land. 


On another research trip, Lewis described the navigator, Hipour, as able to recognize familiar swell patterns ‘like people’s faces’. Some were familiar enough to become friends and earn their own names; one very familiar one was known simply as the Big Wave and it had a special significance as it came from ‘under the Big Bird’. In Pacific Island navigation, direction was not referred to in terms of north, south, east or west, instead they used the names of the stars that would rise or set in that direction. The Big Bird was the local name for Altair, a star that rises in the east. So, by describing a swell as the Big Wave from under the Big Bird, they were able to identify both the character of the swell and its direction. 


It is worth considering how extraordinary these skills are. Every sailor of a little experience learns to sense the difference between various sea states and there are enough anecdotal stories of skippers who have deduced something about their location from a barely perceptible change in the ocean’s motion. There is also the eighteenth-century legend of Captain Edmund Fanning, who reportedly woke up one night, rushed up onto the deck and ordered the crew to heave-to, the equivalent of slamming on the breaks in a sailing vessel. It was not until the following morning that Fanning and his crew appreciated that there was a reef that would have wrecked them less than a mile away. Fanning had felt the reef, through the change of the water’s behaviour, in his sleep!


But this is a legend, with vague sources, for a reason. It is very unusual for Western sailors to be able to read the sea in this way. I have tried to practise this skill on many occasions and it has only heightened my respect for the Pacific navigators. These are fine skills and in truth, hard for any of us to develop to the levels of the Pacific Islanders without giving up much of our lives to that pursuit. However, we should not be surprised by this and must not be dispirited – it may be hard to use these skills to cross the Pacific, but these are patterns that we can all still see and recognize when we look at water much closer to home. It continues to amaze me that I now see the way the ripples reflect and bend around the stones in our pond at home, despite never having noticed them for hundreds of hours of pond-gazing before. As I mentioned earlier, there is a difference between what we see and what we are aware of. 


We will be returning to this area in the Coast and Reading Waves chapters, to delve a little deeper and look at a multitude of other signs and patterns, but before we leave the pond, I’d like you to seek out a pair of paddling ducks on a relatively calm pond. 


Ducks are companionable creatures, you will very often see the female accompanied by her more colourful drake. (Drakes get the fancy colours, the bottle-green head, white necklace ring and bright yellow bill, but females get stuck with the plainer lines. This is because the female needs better camouflage for the very vulnerable time she spends sitting on her eggs.)


Take a good look at what the water is doing all around your ducks. It may be placid if it is a calm day and there are no other birds churning things up. It is more likely that there will be a mix of ripples from a breeze and some disturbances from other birds. Whatever you see, just spend a moment getting to know the shapes and rhythms of the water, not just by the ducks, but over the area you are looking at more broadly. This is the ‘baseline water behaviour’, in other words, this is what the water is doing before it is disturbed by our chosen pair of ducks. 


Now look at the water behind one of the ducks, as it paddles through the water. You will quickly spot the V-shaped wake behind it, a series of ripples that have been created by this one bird and which spread out and over the water, superimposing themselves on whatever patterns were there before. Next look at the very similar ripples behind your duck’s companion and watch those march out across and over the water behind them as they both swim. 


Examine the place where these two patterns touch and then overlap each other and study this for a few seconds. Can you see how a totally new pattern is created, one that is formed by the combination of the sets of ripples generated by each duck, but which looks different to each one individually? You should be able to see a new criss-cross pattern. 
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Duck wakes create a new pattern where they meet.


The water’s behaviour where the two sets of waves overlap is unique, which is why the Pacific Island navigators were able to work out where they were when two sets of swell ran into each other near islands. The waves bouncing back off an island meeting the oncoming ones create one pattern, for example, or the waves wrapping round one side of an island meeting those that were bent around the other side, meeting eventually on the far side of the swell shadow and creating another pattern beyond the swell shadow. 


When waves run over each other like this and create a new pattern, scientists call it ‘wave interference’. Where two crests coincide, the water becomes double the height it was before, and where two troughs coincide a doubly deep trough is created, but where a crest from one set of ripples or waves meets the trough from another, they cancel each other out. The result is a patch of water that is born of two sets of waves, but looks different to either of them. We will be seeing this important effect in different places and on different scales later in the book, but the ducks and the Pacific Islanders are not a bad team to introduce us to it. 




Chapter 4


Land Ripples


In 1885 the South Australian Government dispatched a man called David Lindsay and a small team of surveyors from Adelaide into the arid country of the Barkley tableland. By February of the following year they were still at work when they were confronted by the desert traveller’s nemesis, an enemy known to the local aborigines as quatcha queandaritchika. It can be loosely translated with the less delightful-sounding English words, ‘water all gone’. 


The Todd riverbed was dry and all around the land was parched and dusty, so the party were down to their last few pints of water. They were now in a serious survival situation. One of the party headed out on a camel to search for water, but returned later, exhausted and totally dispirited, having found none. Worse than that, he had seen no signs of the Aborigines themselves. The surveyors had long appreciated that in this most testing of environments, the locals’ relationship with the landscape was a clue as to how hospitable or otherwise it might be. Signs of fires meant the Aboriginals had made camp, which invariably meant that water would be found very close by. But there were no signs of camp having been made for miles around. Things looked bleak.


Fortunately there is one clue to the location of nearby water that is even more dependable than the presence of the Aboriginals. The explorers were beginning to feel the first dangerous pangs of hopelessness, when Lindsay spotted a lone, wild rock pigeon flying across the gorge. Immediately appreciating the angelic significance of the bird, Lindsay set off in pursuit. The bird may have disappeared out of sight, but he had noted its flight path and tracked it up a hill. In an unlikely spot, one where he would never have considered looking, he found a hole in the rocks and beneath it more water than he and his party could drink in a year. 


The likelihood that any of us will find ourselves desperately short of water in the Outback or anywhere else may be slim, but the opportunity for us to read where the water is, relative to us, is an important part of a water reader’s armoury. Our view of our surroundings can once more be inspired by those extraordinary navigators in the Pacific and they can offer us a perspective that can be very helpful anywhere in the world, from a city centre to the wilderness. In this chapter we will focus on how it is possible to see the water before you see the water. 


Pacific navigators do not aim precisely for their destination island, instead they head as best they can towards the area of ocean that they know the island is in. Once the navigator judges that the island cannot be too far away, from the length of passage and other signs like the position of the stars, he begins to scour the sea and sky for the clues that help to make invisible land appear. As well as the swell patterns we looked at earlier, one of the main clues was the species of birds that could be seen, as each species could be used to estimate distance from land. Terns, boobies and frigate birds each have their own comfortable range from land and so a flock of any of these formed part of the navigator’s radar. Frigates might roam as much as 70 miles from land, whereas terns were a very welcome sight as they were rarely seen more than 20 miles from land and so meant that landfall could be expected soon. This use of birds to work out the distance to land is such a fundamental part of the natural navigator’s trade that it has appeared in stories as diverse as the Old Testament, where Noah released a dove to gauge whether the water had receded, to Norse lore. In the Pacific, this technique has earned its own name: etakidimaan. 


The sea life also changed noticeably as land drew nearer, as fish, dolphins and jellyfish, just like all other animals, have preferred habitats that will be strongly influenced by the shallowing of the sea nearer land. But there were other signs too, including the way the clouds behaved differently above the warm air rising over land than they did above the cooler water. 


Together, these signs made the tiny speck of an island appear to expand for the navigator, becoming detectable even though still well beyond visible range and allowing a navigator to find it in the vast open Pacific. We are interested in water not land, but the same principles can apply. We can learn to spot the signs that indicate that water cannot be far away. This is a rewarding habit to develop, one that makes it possible to pick up the ‘ripples’ water sends out through the land. Once you learn to sense these signs, then the small, beautiful lake off the beaten path, the one that most pass by obliviously, will radiate signals, sending out its ripples and drawing you closer to investigate. 


Every wildflower, tree and animal will be found with varying probabilities according to the amount of water in the local area. In the case of insects these ranges can be minute. Many insects will not be found more than a few metres from fresh water and we will meet some of them later. Common flies are rarely seen as better than a nuisance, but on a hot summer’s day try to notice how their numbers fluctuate as you travel past water sources. In the Sahara I found them to be a treasured clue and one of the most dependable signs that an oasis was nearby. Bees can be helpful as they will often fly hundreds of metres in a straight line to and from water, forming a faint marker in the sky that points the way to it. 
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