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This book can be traced directly back to the day I first appreciated the power of stream [Chapter 2]. It was a hot summer’s afternoon and I was part of a lifeboat crew skimming across the English Channel at 38 knots. Out there, 19 km from Britain and slightly closer to Europe, a yacht was being swept into the busiest shipping lane in the world. With no wind to power the sails and a rope tangled around the propeller, the Lionheart was at the mercy of stream.


Water flows both ways through the English Channel – six hours at a time. During each six-hour period the flow speeds up for three hours then slows down for the next three. The time it is slowest is called ‘slack water’ [always the same time before and after high tide] and this is when the direction of stream changes. When the submerged rope tangled itself around the yacht’s propeller the stream was flowing south towards the shipping lane, where there was a very real danger she would be run over by a mega-tanker. So our job was to get her out of there. As an [extremely inexperienced] sailor my role was to board the yacht, tie all the knots to secure her to the lifeboat and then take the helm. It was an afternoon well spent, especially considering my colour blindness usually restricted me to shore-based jobs with the RNLI.


That day highlighted the perils of stream but they do not just occur far out at sea – the same principle happens just off the beach. A visitor to Deal in Kent learnt this the embarrassing way. It was another hot summer’s day and the elderly lady decided to go for a dip in a very skimpy swimsuit. When she got out she discovered her bag had been stolen from the beach. Photographs in the local paper showed her running around the high street trying to find the culprit. What she didn’t realise is the seemingly still sea had swept her about a kilometre down the beach and her bag was exactly where she had left it.


It’s not just visitors who are surprised by the motions of the sea. Talking to locals, I noticed how few people were aware of the cycle of stream. Many wondered why sometimes they got swept one way and other times the other. Some feared a receding tide would suck them out to sea. I resolved to combine the knowledge I’d acquired with my training as an architectural draughtsman and illustrator to create a simple map format that the locals and their visitors could understand. Often they were sailors and kayakers wanting to know how to use the waters safely, but they were also people wanting to celebrate the unique landscape and seascape around them.
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The maps started selling. Soon, people from other parts of the coast were asking if I could make maps for their own beaches. My website ‘Tidal Compass’ was born.


It was January 2014 and my daughter Ottilie was steadily making my partner Naomi’s belly swell in size. A few months before her arrival date, I devised a plan to sail around Britain, making new maps for the coastlines we explored. Sensibly, we decided to tone down the adventure and travelled in a camper van instead. With mobile wi-fi and off-the-grid power solutions, I was able to run my online shop from a laptop in the camper. If I could make this my business, we would in a sense live off the tides. I’m also a keen surfer, so I can’t pretend that this wasn’t also a brilliant way of combining waking up somewhere new almost every day, expanding my family’s horizons in a very real way and getting out into the water myself to do something I love.


As we discovered new parts of Britain I noticed other flows of water that were leaving people equally baffled: whirlpools in Scotland, rips in Cornwall, rapids in Wales. And I realised how each of these phenomena has shaped the lives of all those who interact with them. Gradually I learned how we could try to engage with them.


Using my maps and graphics, this book dedicates a chapter to each of the eight main motions of water that affect Britain, exploring what makes water move in that way and how if affects adventures along the coast. The Book of Tides is for those who want to understand better how the waters of nature affects our daily lives and how it imperceptibly, but crucially, shapes both our actions and has shaped our landscape. It’s for anyone who knows and loves our coast and who wants to understand, discover, surf or sail it better.


William Thomson
January 2016
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When I first learnt about stream, I had a special way of remembering what time water flowed in which direction. I would picture a tide clock with high tide at the top and around that would be a compass face with north at the top beside high tide. Because these two were together I never forgot that water flows north at high tide. The next bit to remember was the times of slack water and I would also visualise these on the tide clock face.


For more than a year, this picture remained firmly in my mind until I was talking to a neighbour about the best times for her kids to go kayaking. She was worried that at certain tides they would be swept out to sea, but I explained how they would only be swept along the beach and, if they timed their adventures for slack water, they could easily stay in one place opposite their beachfront house. To help explain the cycle of stream, I transferred my tidal compass picture onto paper for the first time.


The first sketches were very basic, but I soon developed the design and put them in a local shop, Dunlin and Diver. Opposite is a photograph of a framed Deal map which they stocked. But how does it work? Starting from the middle and working out, the central circle shows the coast that the map represents. The small white ring with black and grey arrows inside shows the position where the information is specific, as well as the main directions of flow [north and south]. Alongside the central circle is the tide clock face and for the hours written in black, water flows in the direction of the black arrow. For the hours written in grey, water flows in the direction of the grey arrow. Outside of this are the black and grey rings showing the relative speeds of flow. Where the black and grey meet is slack water. The rings then show ‘speeding up’, ‘maximum flow’ and ‘slowing down’. As an example, maximum flow north is around 1 hour after high tide, while maximum flow south is around 5 hours before high tide. The toggles at the top and bottom are for quick reference as to what direction water is flowing. In this book you will also see another style of map – the circle. This doesn’t have the outer toggles so the only arrows showing the direction of flow are within the small white ring in the middle.


Using the information from my maps, Naomi and I would embark on adventures along the coast on an old 12”-windsurf board I had converted into a paddleboard. We would time our trips to drift with the stream until it turned and took us back home. While I was the paddler [I didn’t actually need to paddle] Naomi would sit on the back and reel in the mackerel. If that’s not living in harmony with nature, what is?
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tide the vertical motion of water




[image: image]


Tide is the vertical motion of water – so subtle that it is impossible to see with the naked eye. In Lyme Regis, I attempted to disprove this theory by putting aside the day to watch the tide drop [a very relaxing scientific experiment]. As the hours passed, I became aware of a general lowering of water against the harbour walls, but disappointingly failed to see a single vertical motion of water. However, we set the camera on time lapse and it clicked away a photograph every thirty seconds. On returning to the camper, we replayed the footage in fast forward and watched in fascination as water drained from the harbour until the boats were lying haphazardly in the mud.


As the earth rotates on its axis, the changing gravitational pull from the moon powers two giant waves flowing around the coast of Britain. The distances between peaks and troughs of the waves are roughly 580 kilometres and when a peak of a wave passes a beach it is high tide and when a trough passes it is low tide. It takes roughly 6 hours, 12 ½ minutes for a trough to reach a beach after a peak has passed, and this is the time between high and low tides.


The two waves begin their British adventure at Lands End. One travels north up the west coast, around the tip of Scotland, then down the east coast. The other flows up the English Channel and the two converge off the Thames Estuary. When a peak is at Lands End, it is also high tide around the west coast of Scotland and Yorkshire. At the same time, there are troughs in north Wales, north-east Scotland and the Thames Estuary.


For a small island, Britain is packed with a rich variety of coastal landscapes and the tide wave interacts with each one differently. In the tidal flats of Morecambe Bay, the effect of the tide is completely different to the marshes of Norfolk or the tidal River Thames and in this chapter we’re going to explore the unique risks and rewards that ebb and flow with the tide.


HIGH


TIDE


LOW


TIDE


TIDE WAVE TRAVELS ALONG THE COAST
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HOW TO SPOT TIDE


As I discovered in Lyme Regis, it’s extremely difficult to spot tide in just a few minutes. However, if you find yourself on a new beach without access to a tide table or tide app, here are some tips for quickly analysing the state of the tide.



Look out for a line of detritus. The high tide often leaves a clearly visible line of driftwood, shells, seaweed and [tragically] plastic. Among our travels around Britain, we also discovered a sheep, a seal, a porpoise and a fox – all in varying states of decomposition.



Look at sand texture. If the beach is sandy, the sand above the high tide line will be rough from footsteps, while the sand in the intertidal zone will be washed smooth.



Watch people. If there are fishermen around take note of where they have pitched their tents. Judging by their lethargic sport, it is unlikely they are constantly moving all their equipment as the tide rises.



Look at vertical structures. If you are somewhere there are piers, harbours, seawalls or cliffs – look out for marine organisms and seaweeds. The high tide line is the highest point these grow at and the surface above is usually lighter. Above the high-tide line you will find Rock Samphire [it doesn’t like to get its feet wet].



Is the ground wet on a dry day? This is a clear sign the sea has just been on the beach where you are now standing. This is more notable in the morning before the heat from the sun dries the beach.



What way is water flowing? If you are near a tidal river or estuary, look out for the direction water is flowing [see page 48 – How to spot stream]. On a rising tide, water will be flowing inland and on a falling tide, water will be draining out to sea.



Gasping fish? The chances of this happening to you are extremely low, but it’s such a clear indication of an ebbing tide that I’ve got to mention it. I was once walking beneath the White Cliffs of Dover when I stumbled upon a huge gasping sea bass. It’s highly unlikely it leapt the three metres from the water’s edge – it would have been caught out by the falling tide.
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If you can see the moon in the day
you can calculate the time of high
tide from the phase of the moon


Boats on the beach are usually
left above the high tide line


Cliffs are usually clear of
seaweeds and marine organisms
above the high tide line
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In tidal rivers or estuaries, water generally
flows inland as the tide rises and out to
sea as it falls
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WHAT IS A TIDAL DAY


The key theoretical timings in a semi-diurnal tidal cycle [the most common around Britain] are 6 hours 12 ½ minutes from high to low, 12 hours 25 minutes from high to high and 24 hours 50 minutes for a full cycle. The hours represent quarter, half and full rotations of the earth while the minutes are linked to the simultaneous orbit of the moon. In order to explore what this is all about we must take a step back and look at Britain on a global level.


Firstly, what makes the tide change? If you draw a line through the centres of earth and moon [see diagram opposite] the positions A and C experience the strongest gravitational pull, forming high tides where the sea bulges out from the seabed. At the same time the pull is weakest at B and D, resulting in low tide. If you imagine the bulges remain in position while the earth spins on its axis the effect is a giant wave with two peaks and two troughs flowing around the world.


If Britain is at position A at midday, it would rotate around to B in six hours and move from high to low tides. At midnight, it would arrive at C and high tide again. At 6am, it would pass another low tide and midday the next day would be high tide once more. This would be the case if the moon did not move, but in the time it has taken for Britain to arrive back at A the moon has moved around to position L. It takes another 50 minutes to realign with the moon at ‘a’ and this is why a tidal cycle is 24 hours, 50 minutes long. Following this theory, it takes 25 minutes to realign after a half rotation which is why there are 12 hours, 25 minutes between high tides.


Although the timings are consistent in a semi-diurnal cycle [but not precise due to many other factors] there is one main problem with the concept – land. If the world was pure ocean with a consistently smooth seabed, the tidal wave would flow just like this. However, irregular coastlines and seabeds break up the journeys of the tide waves and each continent or island has its own unique waves. As we discovered on the last page, Britain has two main waves that split when they reach Lands End and meet again north of the Thames Estuary. Each wave has its own unique quirks, created by the coastline and seabed it encounters on its journey around this varied island.
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A typical tidal cycle in Britain takes 24 hours, 50 minutes.



SUN
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WHAT IS A TIDAL MONTH


While the moon has the strongest effect on daily tides, the gravitational pull from the sun [one-third the power of the moon] plays an important role in monthly tides. However this is dependent upon where the moon is in its 29.7-day orbit of earth.


When the moon is aligned with the sun and earth the combined gravitational pull of the moon and sun is stronger, causing a higher tidal range with more pronounced highs and lows. These are known as ‘spring’ tides and happen twice a month, just after full and new moons. Spring tides have nothing to do with the season of spring but mean ‘to spring forth’ with speed.


A week after spring [and a week before], we have neap tides meaning ‘without power’. These happen when the moon is perpendicular to the sun and earth so the combined pull is weaker. Neaps have a lower tidal range with less pronounced highs and lows.


Looking at a tide graph you can see whether you are going from springs to neaps or neaps to springs. Look at the heights of highs and lows over a few days. If they are getting closer each day you are coming off springs, and if the tidal range is increasing you are getting closer to springs. You can apply this theory to a tide table on a daily basis. If the second high tide is higher than the first you are getting closer to springs – if it is lower you are coming off springs.


My favourite aspect of tides is their ability to essentially ‘reset’ themselves. Because a daily tidal cycle is 24 hours, 50 minutes, high tide is 50 minutes later each day. Over a week this adds 6 hours. This means that every spring and neap high tide is the around the same time. It’s easy to remember in my hometown of Deal because springs high tide is around 12am/pm and on neaps high water is around 6am/pm [give or take 50 minutes]. Try this with your local beach – the timings will be different but the concept is the same. With this knowledge you can even work out the time of high tide by knowing the phase of the moon.
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In Britain springs occur 1–1.5 days after full and new moons


SUN
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Pembrokeshire has some of the most rugged cliffs in Britain. The stretch from Fishguard to St Davids [Britain’s smallest city] is particularly precipitous and the almost 300km Pembrokeshire Coastal Path will take you high above the sea. However, we’re more interested in exploring the waters edge far below.


Low tide uncovers edible treats for supper. In Abercastle, Naomi and Ottilie foraged for crustaceans, seaweeds and molluscs while
I was distracted by a plaque about Alfred Johnson – the first person to sail single-handed across the Atlantic. In August 1876 Johnson sailed into this cove after almost 60 days at sea in a fishing dory [essentially an open top dinghy]. He was in such a poor state the locals had to carry him from the boat. When asked what inspired such a foolhardy mission, he replied,’because I’m a damned fool, just like they said!’


Hidden amongst the pebbles and rocks of Pembrokeshire are the 470-million year old fossilised remains of a colony of tiny sea creatures – the graptolite. In search of this fossil that looks like
a minute hacksaw blade, remember to keep an eye on the tide and make sure you know whether it is coming in or going out. The biggest danger within this landscape is being cut off by the rising tide and lifeboat crews around Britain are constantly rescuing people from beneath cliffs.



CLIFFS ENVIRONMENT
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At high tide, there is a danger of being cut-off beneath cliffs


At low tide fossils and edible treasures are exposed
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GET HOOKED ON COASTEERING


The great thing about climbing a few metres above the
sea is you’re guaranteed a soft landing if you fall off [make
sure the water is deep enough first and remember the
water depth at low tide can be several metres shallower
than at high tide]. Sometimes you will have to traverse
along a cliff face if the tide has cut off the lower beach.


Many hard rocky landscapes have been


weathered smooth by waterfalls and blowholes.


These make perfect natural slides for adults!


Many caves are filled with water at high


tide, but the falling sea will allow you to


explore as far as you dare. A waterproof


torch is a handy piece of kit here.


SLIDE CAVE



CLIMB


Coasteering was pioneered by surfers in Wales in the 1980s. On


waveless days the coastal explorers would scramble along rocky


ledges, jump off cliffs and swim deep into caves. Now, adventure


companies take people of all thrill-seeking, skill and fitness levels


out along the coast.
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EQUIPMENT


A helmet will protect you against


falling rocks from above as


well as from any bangs to the head


you may incur while coasteering.


A wetsuit and buoyancy aid will


keep you warm and floaty. The


idea of a wetsuit is to trap a thin


layer of water that warms up


between your skin and the suit.


Rubber boots protect


your feet when climbing over


sharp rocks. Wetsuit boots will


also keep your feet warm.


You don’t actually need to be able to


swim when coasteering because the


wetsuit and buoyancy aid will make you


naturally float. Simply kick your legs.


Beat your personal jumping


record by finding a cliff with


multi-height ledges and work


your way up. Always check


water depth first.
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