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For Sophie, Benedict and Vincent 



This book contains hundreds of clues, signs and techniques. It refers to some plants and animals that the reader may not be familiar with. If you are looking for help with identification, then I can thoroughly recommend the ‘Collins Complete’ series. This fantastic series of books cover all the areas of natural history you are likely to need help with. It has excellent specialist titles on trees, wild flowers, birds, insects and fungi. I carry one or more of these books on most of my walks. 

The Internet is proving a wonderful resource in helping with identification too. There are countless specialist websites that will help you as you build your collection of clues and I am always adding new images and material to my own website, www.naturalnavigator.com. 


Introduction

Ten years ago I was walking along a beach in Brittany, relaxing after a tiring journey. A young couple emerged from what appeared to be an upmarket hotel and crossed in front of me. From their choice of swimwear, their hairstyles and their body language, they gave the impression of being Continental Europeans. The few words of conversation I overheard confirmed them as Italians.

The couple paused as the first wave washed over their feet and then they did what a lot of people do at this point: they subconsciously checked their valuable items of jewellery. Both their right hands moved to the fingers on their left hands and it was this that drew my attention to the wedding rings. It did not take a huge leap from there, given their age and the luxuriousness of the hotel, to surmise that they were probably on their honeymoon.

I had built a limited picture of this couple in less than ten seconds, using very basic techniques of deduction that are fairly familiar thanks to the countless detective stories that rely on this type of observation and logical thought. These simple thought processes have earned the nickname ‘Holmesian’, after the fictional detective who exemplified the art of analysing strangers in this way.

Towards the end of the day, I saw the same couple again. They had started building a fire on the beach. Using the clues I could see on the beach, including the birds, the lichens on the rocks, the insects, the clouds, the sun and the moon, I worked out that the sun would set in forty minutes, the sky would cloud over shortly after that, rain would follow soon after and the tide would extinguish their small bonfire half an hour after sunset. 

If the couple had plans of a night of stargazing by the fire, then the sea and sky had other plans. They’d be forced to retire early, which in the circumstances would probably be no great tragedy. A pair of astronomers may have been disappointed by the passage of events that night, but a pair of honeymooners might well be delighted.

I walked off the beach, so I cannot tell you exactly what happened on the sand that night. There are limits to our powers of deduction, but they lie far beyond the place most of us imagine. In truth, we rarely focus our powers of deduction and prediction on the natural world. But that is about to change. 

In my mid-twenties I had some time between jobs and an appetite for a serious walk. I met up with a friend, Sam, who felt a similar restlessness. During the second minute of our discussion, we decided that a walk from Scotland to London sounded about right, and by the third we had settled on walking from Glasgow to London. We averaged over twenty miles a day and arrived in London five weeks after setting off, having seen a good slice of Britain and no shortage of ugliness and beauty.

I remember one day of that walk very fondly indeed. We were into the third week of our journey, and had just begun walking up a hill in the Peak District when a pair of dark silhouettes appeared on the horizon. A few minutes later we could see that they were serious walkers. Or perhaps it would be more accurate to say that we could see that they were walkers with serious budgets. They had pieces of kit that I could neither afford nor spell, draped all over them and hanging down towards their gleaming gaiters. Their walking poles looked like they cost more than our rucksacks and their contents combined. The two premium walkers paused opposite, looked down their noses at us in our T-shirts, shorts and £19 trainers and said, ‘You don’t want to go up there dressed like that!’

It was a forgivable sentiment; we did doubtless look like a pair of clueless fools. They followed up with a question and a patronising smile.

‘Where have you come from?’

‘Glasgow.’ Sam and I replied simultaneously.

They fell silent and we continued up the hill. 

Most of the walking books I have come across over the years get bogged down in obsessive attention to safety and equipment. I have rarely found myself enjoying these books, because I do not go walking with the purpose of staying within a world of perfect safety and comfort. Personally, I would rather die walking than die of boredom reading about how to walk safely. This is a theory I have experimented with over the years, as you will see.

In this book I will take the original approach of assuming that you are capable of walking safely and with roughly the right socks on. If you are the sort of person who likes to go ice-climbing in a nightie, then you probably don’t read many walking books and I suspect it would take more than a book to mend your ways. With a handful of exceptions, my advice in the area of safety is three words long: don’t be daft.

That said, everyone needs the right tools for certain jobs. In the Appendices, you will find a series of methods for working out distances, heights, angles and so forth. None of these involve buying anything or carrying anything, but they are nonetheless remarkably useful.

Most guidebooks for walkers give the reader information about a particular location. This one does not; instead it lays out techniques that can be applied on any walk in almost any area, and demonstrates how these techniques can be combined to make the walk more interesting than the sum of its parts. Where it is not specified, it should be assumed that the techniques will work in the northern temperate zone, which includes the UK, as well as most of Europe and the US.

This is a book about outdoor clues and signs and the art of making predictions and deductions. The aim of the book is to make your walks, however long or short, eminently more fascinating. I hope you enjoy it. 

Tristan




Getting Started

How can a smell make a train appear?

One small clue can change the way you think about your surroundings quite dramatically. I would like you to imagine that you are on a walk on a cold morning and you pick up the faint, constant scent of musty smoke. However, you can see no sign of a fire. I want you to ask yourself what deductions and predictions you might be able to draw. Now think for a minute before reading on. 

Smelling Smoke on a Cold Morning

If you can smell smoke in the air on a cold morning, it is likely that there is a temperature inversion, which occurs when a layer of warmer air traps a cooler layer near the surface. The smoke from factories and home fires gets trapped near the ground and spreads along under the warmer layer, giving the air a musty whiff of smoke.

When there is a temperature inversion it creates a ‘sandwich effect’ and sound, light and radio waves get bounced between the top of the cool lower layer of air and the ground.

Sounds travel further in these conditions and can be heard more loudly, so you will hear airports, roads or trains that you cannot normally. The effects can be more dramatic if there are any very loud noises nearby and a violent demonstration of this effect took place in the middle of the last century.

An explosion creates an extreme form of sound, called a shock wave. In 1955 one of the earliest nuclear weapon tests in Russia created a shock wave that bounced back down off the inversion layer, knocked over a building in Semipalatinsk and killed the three occupants.

Light is refracted in an inversion, and this unusual bending of the rays leads to optical illusions. In normal atmospheric conditions, very distant objects appear shortened and squashed; this is why we often see a squashed fat sun at sunset. In an inversion the opposite happens and objects appear to be stretched vertically. This can lead to an optical illusion called a ‘Fata Morgana’, from the Italian nickname for this strange type of mirage. A Fata Morgana is best known for making objects appear to levitate in the distance: bridges and boats are seen to hover above the water. This type of inversion refraction effect will also improve your chances of seeing the rare phenomenon known as the ‘green flash’, when a momentary burst of green light is seen at the exact moment of sunset.

Radio waves, especially the VHF waves that we are familiar with from FM radio, will be bounced down in the same way that sound waves are and they also travel further. Instead of escaping into the atmosphere, these waves continue their journey in the sandwich layer and it becomes possible to pick up stations that would normally be hundreds of miles out of range. This technique is known as ‘tropospheric ducting’ to radio hams and was used extensively to pick up distant stations long before the Internet made this straightforward. The smell of smoke in the winter air led to many an eavesdropped conversation behind the Iron Curtain during the Cold War. These conditions can also lead to interference, especially along coastlines, as stations that are normally a safe distance apart start to overlap. This interference creates a scrambled sound on radios. 

During an inversion, there is high chance of fog in the evening or morning. If the trapped smoke and fog are dense enough this can lead to smog. In 1952 a temperature inversion led to terrible smog that caused more than 11,000 deaths in London from respiratory problems.

A temperature inversion is an intriguing meteorological phenomenon, but not a very healthy one and it is fortunate that it will not normally last for long.

Picking up one simple scent can take the mind on an extraordinary journey. Sense and thought, observation and deduction, this simple two-step process is the key to transforming a walk from mind-numbing to synapse-tingling. One cannot work without the other, the brain can build wondrous edifices in our mind but it requires the scaffold that our senses provide. This is a symbiotic relationship; the brain is dull without the senses and the senses become lazy without the brain’s chivvying. Fortunately the brain’s task here is fun and takes the form of a series of questions. Which way am I looking? What will the weather do? How far is that? What is the temperature? How old is that? What will I see next?

These simple questions and many others, if answered without the aid of dumb tools and with clues from smells, shades, colours and shapes, will force the senses and mind to work together afresh and light an intriguing bonfire between the walker’s ears. A fair warning should be issued here: this is not a process for all; not everyone should be expected to enjoy such ignitions. There are many kinds of walkers. There are some who like to walk to switch off their mind, and there is nothing wrong with that. There are however a large group who like to feel their minds flex with their legs and this book is written for them. For those who feel that the mind will get plenty of rest in the brief lulls during sleep or the apparently abundant downtime after death, then walking is a time to revel in fresh insight. There have, I am aware, been documented cases of these two groups of walkers tolerating each other’s company and even passing pleasant hours together. However, the worrying twinkle in the eyes of the latter group tends to scatter the former and the two should not, in the normal course of events, attempt to walk together. They are best advised to place small hills between each other.

Now to business – that is, the business of turning fresh air into an elixir of mind-expanding qualities. This is best achieved by tackling the individual components that the walker is likely to encounter in turn. The ground, the sky, the plants and animals will be introduced individually, so that the walker can acquaint themselves with the clues contained within each category. It should be remembered however that nature does not compartmentalise willingly and so the real fun comes when we bring the disparate ingredients together in a great fresh pudding of deduction. While the curves in a tree’s roots can act as a compass, the colours on a rock will reveal the best time to go for a night walk.

Once all the elements become familiar, the chances of encountering that great outdoors experience, that giddy sensation that comes from tiptoeing towards the edge of total understanding, can be enjoyed and nurtured. But first, it is necessary to do the groundwork. 


Ground

What does the colour of mud mean?

At the start of any walk it is a good idea to take a moment to gauge any high ground, valleys, bumps and lines, and to search for shapes and patterns. It makes no difference whether you are crossing gentle undulations in East Anglia or the Himalayas, the game is the same. It is impossible for us to find clues within a landscape without taking a really good look at it. To begin with, most people find this easiest with a map to relate to, but, as we will see by the end of the book, it is not the map that should make sense of the land, but the land that will make a map for us. For millennia humanity covered the Earth, mostly on foot and without the aid of a map. 

On my courses I like to use a straightforward exercise to illustrate the importance of properly observing our surroundings, when we have the opportunity. At the top of a hill, I ask a group what they think will be the most dramatic change that we are about to experience on the walk. A few worried faces will scour the sky for omens of imminent changes in the weather, then, finding none, will go blank. Next I ask the group to give me a list of the landscape features they can see by looking in all directions.

‘A farm building, the edge of woodland, two summits, the coastline, a distant radio mast, three paths, towering smoke from a fire, the edge of a town, a road, a wall …’ The list goes on as long as I let it.

Then we walk on for ten minutes and since we were at the top of the hill, there’s only one way: down. Stepping into woodland at the bottom of a very modest valley, I ask the group to list the landscape features they can see by looking in all directions.

‘It’s uphill in both directions … trees … Er, that’s it.’

In ten minutes we have gone from feast to famine. Well, not quite famine. There is a lot of potential in those meagre secondary observations, as we will see when we meet the Dayak tribesmen of Borneo later. But for now the key thing to appreciate is that a good view of a landscape is not just pretty, it’s also a rich source of information. Height offers perspective, and this is a valuable gift. Surveyors have always understood this; it is one of the reasons that if you find yourself standing next to a ‘trig point’, or triangulation pillar, in good visibility you should be able to spot at least two others on high points in the distance.

Every time we get a view of any kind it is a prompt to make a mental note of the dominant features. This happens automatically when a landmark is prominent or characterful; these are the landmarks that tend to earn memorable and descriptive names. Sugar Loaf mountain in Monmouthshire is as strong a reference for walkers there, as Sugarloaf Mountain is in Rio de Janeiro. Unfortunately, the likelihood of someone noticing the dramatic landmarks is exceeded by the likelihood of their missing the subtle ones. Think of a view you know well and count in your mind the number of landmarks of any kind you can recall. The next time you are there with someone else, list the features separately as part of a friendly competition. Crumbled walls, trees, rocks or ridgelines will start to appear out of the air.

In truth, taking the time to note the character of the less prominent landmarks is a habit that takes effort to cultivate. It is only common in three groups of people I have walked with: artists, experienced soldiers and indigenous peoples. It seems to me that studying the more intricate character of a landscape is something that the modern mind finds difficult and strangely unnatural. If you’re finding yourself struggling, there are two broad methods for honing this skill: you can either spend a lot of time living in remote areas without any technology, maps or compasses, or you can take the time to sketch a couple of landscapes. Only one of these is a particularly practical solution. The quality of your artwork is not important; what’s vital is practising the art of seeing and noticing.

Learning to study a view more carefully is a lot more fun when you know a bit about perspective, light and its effect on landscapes. The next time you have a good view over a series of undulating hills, look for something you will have seen a thousand times, but perhaps never taken note of.

Notice how the further away things are, the lighter they appear. The nearest hill is noticeably darker than the one behind it, and the one behind that appears lighter still, all the way to the horizon. This is due to an atmospheric optical effect called ‘Rayleigh scattering’, after the British scientist who studied it. This scattering effect is the reason that the sky is blue and the horizon always appears a shade closer to white, even on a day without clouds. 

An understanding of light and contrasts can help in making a prediction. Have you ever looked out at a hillside towards the start or end of a day and thought the colours looked extraordinary, almost luminescent and strikingly rich? This effect happens whenever we look with a low sun on our back towards a hill with a dark sky behind it. If the sun breaks through the clouds in the last hour before sunset, then be sure to put the sun on your back and look at the view. It will be extraordinarily rich and the colours you see in the land in front of you will appear to glow. This is one of my favourite ways to end a day of walking in imperfect weather.
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Regardless of the weather, hills appear lighter the further away they are.

There is an aspect of perspective that is more practical than fun and well worth knowing. Our brains get slightly confused when we are on a slope. When walking uphill or downhill, our brains make a small adjustment to normalise things – that is, to make everything appear closer to level. This has the inadvertent effect of skewing our perspective of other gradients. When we walk downhill, a steeper downhill appears gentler than it actually is. From a downhill gradient, level ground ahead of us will appear as a gentle uphill, and a gentle uphill becomes a steep uphill. This effect is not usually a big problem for walkers, as our speed gives us lots of time to adjust, but it catches motorists and cyclists out regularly and gives them a chance to smell their brakes.

This gradient illusion is part of a broader area that is regularly underestimated by walkers. Our current perspective will influence our sense of everything else. For this reason, never look at something that is moving if balance is critical. If you ever need to walk across something narrow, say, a fallen tree that crosses a stream or river, then don’t look at the moving water – it makes balancing almost impossible.

Once we have trained ourselves to become observant, only then can we enjoy the bigger game of deduction. This may start with broad observations. The north and south sides of hills live separate lives, shaped by wildly different amounts of solar energy. Unless wind and precipitation shake things up, you will likely notice that the southern-facing slopes have more vegetation and that the north sides of mountains show more evidence of glaciers. Snowlines, treelines and habitation will reach slightly higher on slopes with a southern aspect. Plants on this side will typically germinate about four days before their north-facing cousins too.

Slopes that face a prevailing wind, the south-western face in the UK, will tend to have thinner soil and shorter trees than sheltered ones. While it is difficult to predict exactly how your view will change with aspect – this is where the detective work begins – you can be certain that it will. And wherever you find asymmetry, you have also uncovered clues.

This habit of noticing things will quickly allow you to focus in on the finer detail. Even an untrained eye is likely to notice the walls or hedges that line a field, but the observant walker will spot that the gate is in the corner of the field. What is the double clue in this observation? Read on to find out. 

Getting Sorted

Sketching a landscape is one of the general ways of reading it more effectively, but it is such an important skill that I will also show you a more specific approach. I use and teach a technique I call the ‘Get Sorted’ method, based on the acronym SORTED.

S	–	Shape

O	–	Overall character 

R	–	Routes

T	–	Tracks

E	–	Edges

D	–	Detail

These six steps will help you notice a lot more useful clues than if you try to take in everything simultaneously. Each step could take up a whole book, but the aim here is to show you the method, explain each step and to give you some useful and fun examples. If you don’t learn how to have a bit of fun with this, it isn’t likely to stick with you for long. That said, there are two stages: the first part – SOR – is about getting a good picture of your surroundings; the second – TED – is about finding the clues within, which is where the fun really starts.

Shape

When I was fourteen I announced to my father that my friends and I were planning to go walking and camping in the Brecon Beacons that summer. I clearly remember my father quizzing me and gauging how determined I was to do it. Once he realised that it was going to happen, he decided to get behind it so that he could nudge it nearer to success than failure.

I opened the Ordnance Survey map my friends and I had bought of the central Brecon Beacon range in Wales and showed him where we were planning to walk. I still laugh inwardly when I think of the route I showed him. It was almost a straight line from our first camp that headed straight up the near vertical southern face of Pen y Fan, the highest point in the southern Britain. It was a route that entirely ignored footpaths and it was, being kind to myself here, both stupid and impossible. (In my defence, the route was ludicrous, but the location was cunning. My father had come to know the Brecon Beacons very well during his time as an SAS officer. However foolhardy he thought the overall plan, I knew he’d find it hard to resist the temptation to get involved.)

My father was patient and suggested that I look at the contours on the map, and then went outside, dug up some earth and made a mud model of the mountain we planned to walk up. A few weeks later, four fourteen-year-olds descended safely from the summit of Pen y Fan, all the way down to a rendezvous with my father’s car, parked by the road a few miles away. My father’s careful lessons about shape meant we were greeted with tea and Mars bars, instead of helicopters and news crews. I did not know it at the time, but he was introducing me to a fundamental appreciation of landscape, one shared by everyone that walks close to the edge, from special forces to nomads. 

Before this walking trip I had understood, in a theoretical school-geography-lesson kind of way, what contour lines on a map meant. After this five-day camping and hiking adventure, I understood the importance of actually familiarising myself with the shape of the mountains. It would take another decade at least before I began to appreciate the more subtle clues contained within the shape of hills. I have now trained myself to be able to walk several miles safely in thick fog, without instruments and with reference mainly to the shape of the land.

The first pieces of the shape jigsaw are the big ones. Find the high ground, the summits, the ridges, the rivers and any coastlines and familiarise yourself with their layout and orientation. Now try to identify the forces that have created the shapes you see and the direction of their action. Broadly speaking, most of our landscapes will reveal ground eroded by water – in the form of sea, rivers or glaciers – and, to a lesser extent, wind.

Although studying the land in this way sounds like a vague process, it is far from it. Once you have identified that a valley has been carved out by a glacier moving from south to north, you can make sense not just of the valley’s U-shaped profile, but of almost every hollow, bump and scratch within that valley.
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Roche moutonnée.

Roches moutonnées are rock formations that only reveal their character once you’ve tuned into the way the ice flowed. These rocks have a smooth side in the direction the ice flowed from and a much rougher appearance on the lee or down-ice side.

On a smaller scale, ‘striations’ are the scratch marks left by a glacier that has dragged one rock over the surface of another one. Every one of these scratch marks is willing to act as a compass. Once we have tuned to the ice flow in each area, we can use that history to read the hills and rocks.

[image: missing-image]

Striations.

If you are in a river valley, one of the most basic things to do is tune into both the general alignment of the river and the direction of the water’s flow. There are many communities in the world, from South-East Asia to South America, who use a river’s course and direction of water flow as their main navigational aid. Closer to home it is still very helpful to stay tuned to these clues. Of course water flows downhill and sometimes that adds little to the picture, but it can be helpful. Dartmoor is a raised granite landscape, which has five large bodies of water; the water flow out of each one will point you towards the edge of the moor.

Make sure you know whether a river only flows one way or if it is tidal. I know of one Sussex couple that followed a river to a pub for lunch. They crossed a bridge after their long lunch and then continued ‘following the river’. They felt confused and blamed the wine as they half-recognised a lot of what they saw. The tide had turned. The biggest clue to whether a river is likely to be tidal is how close you are to the coast, but another one is that if you see moored boats all pointing one way then the river probably flows only one way. Any sensible skipper will moor their boat pointing upstream.

You may on occasion be tempted to believe you are walking in a flat and featureless area. You’re not. Nowhere on Earth is perfectly flat and featureless. There is a reason that snooker tables are expensive: flat and featureless terrain is hard to achieve. I have walked across vast plains that I initially thought were featureless in the Libyan Sahara, but to the Tuareg nomads who I was walking with we were crossing a richly varied landscape. The Tuareg were able to travel long distances on foot, using a series of landmarks that I could only see when they were pointed out to me. It soon became clear that their method of getting from A to B depended on recognising shapes in the landscape. Shapes of hills and mountains, shapes of wadis, shapes of dunes, shapes of rocks …

If you cannot make out features, but know they are there somewhere, then the solution is usually to gain height. The two toughest landscapes I have encountered in terms of reading the landscape are the desert and the jungle. The desert is infinitely easier to read from the top of a dune – even the top of a camel makes it easier. In the jungle, the view from a hilltop is sacrosanct, as visibility is reduced drastically in the rainforest valleys. The same principle applies closer to home: gain height if you need to.

There is a scene in the classic BBC comedy Blackadder Goes Forth, where General Melchett, played by Stephen Fry, unfurls a map of the First World War battlefield, leans over it and bellows: ‘God, it’s a barren and featureless desert out there, isn’t it?’

His assistant, Captain Darling, looks at the blank paper and replies, ‘The other side, sir.’

I have on occasion seen maps that are either almost entirely white or charts that are blue with little more on them. This shows the limitations of cartography, not the homogeneity of the surface of the Earth. Even the best maps deliberately leave off nearly all of the detail in a landscape. Think of maps as a good way of helping to get the broadest brush strokes in at the shape stage, but don’t make the mistake that many walkers make of thinking that the map tells you all that you can see in your surroundings. I have yet to see a map that can do justice to the shape of a ridge profile.

Once you have studied the shape of the land around you, the next step is to walk through it in your mind. Try to get a feel for the sequence of landmarks, terrain and gradients. To gain a better understanding of this process we will spend a moment with Colonel Richard Irving Dodge, who gained thirty-three years’ experience working among the Native Americans in the nineteenth century. Here he passes on an account, from an old Comanche guide called Espinosa, as to how the young would be taught how to go on a raid in unknown country:

It was customary for the older men to assemble the boys for instruction a few days before the time fixed for starting.

All being seated in a circle, a bundle of sticks was produced, marked with notches to represent the days. Commencing with the stick with one notch, an old man drew on his ground with his finger a rude map illustrating the journey of the first day. The rivers streams, hills, valleys, ravines, hidden water-holes, were all indicated with reference to prominent and carefully described landmarks. When this was thoroughly understood, the stick representing the next day’s march was illustrated in the same way, and so to the end. He further stated that he had known one party of young men and boys, the eldest not over nineteen none of whom had ever been in Mexico, to start from the main camp on Brady’s Creek in Texas, and make a raid into Mexico as far as the city of Monterey, solely by memory of information represented and fixed in their minds by these sticks. However improbable this may appear, it is not more improbable than any other explanation that can be given of such a wonderful journey.

Overall Character

The question, ‘What is he/she made of?’ is often used in reference to someone’s inner character. The same can be applied to a landscape. The rocks and soil we find on our walk are keys to understanding and predicting much of everything else we will see. When I first started teaching this step, I used the word ‘Ologies’, because this stage is about geology and pedology – the study of soils – but I found that strange word doesn’t stick for many people so I changed it to ‘Overall Character’. You can choose whichever works best for you.

One night in March 2013, Jeremy Bush heard his brother Jeff scream in the next-door room of the home they shared in Tampa, Florida. Jeremy rushed into Jeff’s bedroom and found that his brother, his bed and the concrete floor below it had disappeared into a deep hole. Jeremy leapt in to the hole to try to save his brother, but could not reach him and then had to be rescued himself by the police. The search for Jeff Bush was called off, then the search for his body was called off and finally the remnants of the Bush home were demolished. Jeff Bush had been the victim of a ‘sinkhole’. The moment after recovering from the shock news of this tragic event, most people with any familiarity with rocks probably thought the same thing: limestone!

Once we know the dominant rock type in an area we can predict many other things. Where we find limestone we also find holes, caves and stone pillars. There would be no caves in Cheddar Gorge or iconic pillars in the Andaman Sea without it. Where granite rules, we find moors, mountains, peat and bogs – your legs will work hard and your feet will get wet. At the very least we should take note when the rocks we see underfoot or jutting out change dramatically. It is a clue that every other aspect of the area we are walking through is also about to change, including human activity. If you are walking out from the wilder parts of a moor and notice the rocks change under your feet, you will probably find civilisation very soon afterwards.

If you can see exposed rock faces, try to spot if there are any trends in the angles of the rock layers. Geological forces often tip rocks so that they are at an angle and this can be consistent over a large area. It was only by noticing this angle, which geologists call ‘dip’, that I was able to take on a difficult natural navigation challenge in a cloudy valley in North Wales. Once I had spotted that the sedimentary rocks in the area were all tilted up towards their southern end, I had a dependable compass in all the mountains around me. This is one of the few natural navigation techniques that can be used if you ever need to find your way underground. I once had to use it deep in a disused slate mine.

Looking at the smaller rocks more closely we can work out whether they have spent time in rivers or glaciers. Smooth rounded pebbles are a sign of constant erosion by water, either rivers or glaciers. The water may be long gone, but if you are in an area susceptible to flash floods, then the shape of stones near the valley bottom can help indicate whether you are in the danger zone when the skies darken.

When stones have been worn down completely and find themselves churned up with particles from dead plants and animals, together they form a familiar, but much underrated substance: soil. Two years ago I was walking near Haverigg, at the southern edge of the Lake District, when I noticed the mud under my boots change from a dark brown to a lively red. A little more investigation confirmed my suspicions: I was walking over an old iron-ore mine.

Soil comes in many colours, and early in the twentieth century an American called Albert Munsell developed a unique system for trying to label them all. The Munsell colour system is still used by soil scientists to this day. In fact, it is so effective at labelling different colours that it helped create the system of colour swatches we flick through when deciding which colour to paint our homes.

The colour of the soil and mud we walk over can offer clues. The darker the soil, the more organic matter there is in it and the more nutrients it will contain – expect rich and varied plant and animal life. If the soil is noticeably red, yellow or grey in colour, this is usually an indication of high iron content. The variation is a reflection of the amount of water in the soil and consequently the chemical reactions that the iron has undergone. Grey soil is usually wetter than the red to yellow shades and is often a symptom of leaching, i.e. soil that has had nutrients and minerals washed away – expect sparse vegetation and fewer animals. A concentration of iron in the soil is normally a consequence of natural processes, but if the change in colour is very dramatic over a short distance then it is fair to suspect human involvement above or below ground. Iron ore may have been mined, or iron structures may have corroded away, either leading to unusual concentrations and colours.

If you notice that the ridges of a ploughed field have white caps, like waves in the wind, this is a sign of high salt levels in the ground and a clue you may be getting close to the coast.

The character of the soil is not limited to colour; texture is important too. Mud that can be rolled into a ball is a very different substance to crumbling dry matter that falls apart to reveal grains of sand. A ball that can be rolled into a snake-like thread will contain some clay. There is no need to get our hands dirty on every walk, but it is worth being aware of the way our feet respond to the mud. The different soil types feel different underfoot and if we notice the change we will usually find it helps us predict and then detect changes in plant, animal and human activity too. Sandy soils tend to be dry, but clay soils become waterlogged, so if you are spending the night out somewhere, the former is usually a better bet than the latter.

The final aspect of the soil worth noting is its stability. If you spot fissures in the ground, or banks that have slipped recently, you are walking across an area with unstable rocks and soils, so obviously take care near edges. This can often be detected as you continue into towns or villages too, in the form of cracks in pavements or roads. It is also a clue that a property bargain may be too good to be true. 

Routes

Once you have built up a good picture of the shape of the land and its character, it is time to search for the lines that humans have drawn in the landscape in the form of roads, railway lines and paths.

Roads and railway lines require massive investment, so no matter whether they are old or new there will be logic to their layout. Most obviously they must connect two places, so the first question is, which ones? Next it is worth looking at the way these lines run relative to your walk. By appreciating the shape of the land fully and knowing when you should be crossing a road or track, you can avoid coming unstuck in the following situation.

[image: missing-image]

In the walk above, I can guarantee that many walkers will instinctively convince themselves they have gone wrong by point B, unless they have got themselves properly ‘Sorted’ at point A. This is because the road will be invisible for most of the walk. A sense of uneasiness can creep in, because they have walked for an hour without seeing the landmark that was so clear earlier on. At this point there is a tendency to start staring at the map every fifty metres, which is no fun at all and a waste of our senses.

Some routes are all weather ones, some only fair weather ones and a route planned at home may not take into account the conditions on the ground. There is an area I like to walk through in West Sussex called Amberley Brooks, but the route I take fluctuates with water levels and these are better gauged from the hills above, rather than waiting until the water makes a bid for the top of my boots. If you want a way to detect flooding from high up, make sure you look at the land in the direction of the brightest sky, as well as the direction you are walking. Flooded plains will reveal their water as bright reflections very clearly if you do this and if one plain is flooded, there’s a good chance all the floodplains in that area are. Once you drop down from height, you can use the plants as clues and we will cover that later.

If you walk along a minor path or road that meets a bigger one in a rural area, how do you know which way the nearest town is? If you look at the junction carefully, you will find signs that cars, bikes or people turn one direction more regularly than the other one, and that will lead you towards town. There will be more tyre tracks in the mud or dust and often one side of a road looks more worn and sometimes even shinier. Wherever a minor route meets a major one, there will be clues to the most popular direction.

Tracks

When I set out into the Libyan Sahara with two Tuareg nomads in 2009, I managed to explain early on my interest in two very different risks, as I saw them. I wanted to know what Amgar and Khadiro wanted me to do if I lost them. Second, I wanted to know about any threats in the desert that I should be wary of. Although I had my own ideas about both of these, they were bound to be less valuable than the Tuaregs’ local knowledge. Amgar, the senior of the two, pointed to his own footprint, highlighting the distinctive character of ridges made by his basic footwear and said in a mixture of French and Arabic, ‘Now, you will never lose me.’ Later that day, he pointed to the distinctive curved lines made by a snake and said, ‘Now, you will have no bad surprises.’ Amgar liked to test me over the following week, by disappearing between rocks and making me follow his tracks.

This habit made me much more observant and later helped me to spot some very strange marks in the sand. I realised that the shapes in the sand by my feet were tank tracks from the Second World War. In places where water rarely reaches, tracks can last a very long time. If time allowed it would probably be fairly straightforward to recreate whole tank battles from the tracks that still remain in the desert.

Tracking, the art of looking at impressions in the ground to read their story, is one of the few areas of outdoors deduction that has been well covered to date. There are many experts and amateurs all over the world and it is a science that stretches from kids looking for small animals to armed police hunting for dangerous criminals. There are dozens of books on the subject and many courses out there, which means that if you have a strong interest in the subject you have probably already found a way of developing your skills. In this book I will mostly address those who have not yet enjoyed this art. I will also focus on the principles that underpin tracking and mention some of the more extraordinary skills I have come across as an enticement to those who wish to further their knowledge.

My first real taste of the world of tracking and ground clues came in my late teens. In the Introduction to this book, I offered some succinct safety advice: don’t be daft. Here it might be safer to do as I say and not as I do. I have been daft and it is not as much fun as it sounds. In 1993, at the age of nineteen, I led my long-suffering friend Sam on an expedition up a mountain in Indonesia, called Gunung (Mt) Rinjani. At 3,726m, it is the second highest volcano in Indonesia and it is still active. Thirty villagers lost their lives to a volcanic mudflow in 1994 and Rinjani erupted three times in one day in 2010.

We took no guide, no map, no compass, obviously no GPS, no cold weather clothing, no radios, no survival equipment, no first aid equipment and no means of heating what little food we’d packed. We had a few pages torn from a Lonely Planet Guide and a tent we had borrowed from a local bunkhouse, which it quickly turned out leaked badly. This was undeniably a cheap way of putting an expedition together. There are other adjectives to describe it too. I nearly killed us both, more than once.

A few hundred feet below the summit, Sam began to show signs of hypothermia in the middle of the night. In a desperate bid to descend to a warmer altitude, I got us properly lost. We ran out of food soon afterwards and ran out of water not long after that. We staggered out of the jungle three days later. By the time we found a remote village, Sam’s feet were in such a bad state he had to be helped onto the back of a donkey cart.

Given the gross stupidity of this whole expedition, we got off very lightly and it was thanks to a very rudimentary tracking technique. For a whole day we had grown dispirited by the number of ‘paths’ we thought we had found through the dense rainforest undergrowth, ‘paths’ which subsequently disappeared. We should have realised that these were animal trails, but at the time ignorance and optimism combined to make them appear man-made. We had tried following water downhill, but it just led us to large waterfalls and with no climbing equipment there was no way down and we had to retrace our steps uphill. At the time my natural navigation skills were very weak indeed.

Soon we were close to despair and debating ridiculous plans like dumping our rucksacks to lighten our load and writing notes to loved ones in case we never got out. Unbelievable though it may sound now, we genuinely began to feel that our chances of surviving were hopeless. The mind can play tricks, especially when we are inexperienced.

It was at this very low moment that we spotted another ‘path’ about fifty metres away on the side of a hill. We dismissed it as worthless and then we noticed that we were looking at two ‘paths’. Not only that but they appeared to run parallel to each other as far as we could see. Animal tracks do a lot of strange things, but they don’t tend to run perfectly parallel for long distances. Barely trusting our senses, we set off and quickly realised from the marks in the mud that we’d stumbled on the very end of a 4×4 track. We found a remote village and some very bemused villagers about an hour’s walk away. 

If you are new to tracking, then there are three golden tips that will help ensure that you enjoy the art enough to persevere, instead of retracing your own steps, disappointed and disheartened.

First, you must leap at any opportunity to make it easy, and things don’t get much easier than looking for tracks in sand or a sprinkling of snow. My wife knows to expect me to get up at very strange times of the night after the first snow of winter. Fresh snow and cold air mean that nothing can pass without leaving glaring prints (warm air softens the snow, but is still a great tracking environment for all but the most detailed work). In snow, even a novice can expect to spot the marks where a bird has landed and then taken off, something which is much more challenging on harder surfaces.

Don’t despair if no snow is forecast for months; there are other surfaces that make a tracker’s life easy. Both mud and sand can be easy to read, providing they are neither too wet nor too dry at the time the animals or people passed over them. It is fine if they dry later, but there needs to be just enough moisture in the ground for the mud or sand to respond to pressure, and just enough firmness for the shape to hold. There is a broad enough range here and almost every walk will cover some terrain like this.

Second, improve your chances enormously by knowing where to look. Humans form busy thoroughfares and so do animals. The time you spent studying landscapes will pay off when looking for animal tracks. This is because they are not dotted all over the land randomly, but heavily concentrated in certain areas. Resources are scarce, competition is intense and this all helps us to predict where animals have left their mark. If, for example, you noticed that there is a patch of woodland, then a little open country and then a lake, then you have already found a prime spot for animal clues. Animals need food, water and shelter and will be found ‘commuting’ between their needs.

Thirdly, remain aware of light levels and angles. Prints appear and disappear depending on the angle we view from and the angle the light is coming from. Early and late in the day are easiest for trackers, as this angle of light shows the profile of a track much more clearly. To prove this and to help you remember this important point, try the following experiments.

In an otherwise dark room, find a lamp you can adjust and position it so that its light is pouring vertically down onto a blank piece of paper. Look at this piece of paper from above. You will see a sheet without clues. Now position the lamp so that the light is reaching the paper from a horizontal angle. Look towards the light, so that your gaze just skims the surface of the paper. You should now be able to make out the individual grains of pulp fibre used to make the paper, but also possibly traces of yesterday’s shopping list.

Now do a second experiment, this time outdoors. Make a very faint footprint in some sand or mud, by pressing down very lightly with one foot. Next walk in a circle around your track and notice how it is easier to see from some angles and almost disappears from others. It is worth returning to the same spot much later in the day and repeating your circle. The angle of the light, even on a cloudy day, and the angle you look from will determine how clearly you see the print. The importance of light angles and viewing angles can be seen in the face of avid trackers. They are rarely without impressions in their cheeks, where twigs and leaves from the forest floor have been pressed repeatedly as they push themselves ever lower to the ground to find the winning angle.

[image: missing-image]

The importance of viewing angles: this is the same patch of grass viewed at the same time, from opposite directions. The tracks of the vehicle are obvious when viewed from some angles and very difficult to make out from others.

With these three golden tips on your side, you will find plenty of tracks. The next stage is to cheat wildly. A walk behind a dog on the beach will teach you a lot in the space of half an hour. Get used to both the dog’s tracks and your own at a normal walking pace. Then compare the dog’s tracks when it picks up a scent; see how its path goes from a veering search to a straighter track. Then watch how the track changes when a ball is thrown. Look at your own prints in the sand: a walk, jog and run as you try to keep up with the dog and then a sharp turn in the opposite direction as the dog’s owner shoots you a quizzical look.

The next step is to build on these findings and to do this you need to understand some basic principles. Initially I thought that tracking was all about memorising a thousand print shapes, but really you only need to identify the most common prints to add a huge amount to each walk. To start, all you need to do is recognise human, horse, bicycle and car tracks. Most people can recognise a dog paw print also, and if you remember the fact that cats leave no claw marks, whereas dogs do, you have enough of a collection to get started. Next on your list will probably be the rabbit, which leaves telltale bounding marks, with hind legs that land inside and in front of its forelegs.

Once you understand certain principles of tracking, an application of deductive logic can reveal the most extraordinary stories, even if your knowledge is quite basic.

[image: missing-image]

It is easier for most people to remember logical principles than hundreds of images. It would take a lifetime to master the exact tracks of all the birds we might come across, but it takes only minutes to master the basic logic of bird foot shapes. Song birds, like robins, perch on branches and to do this they need a toe pointing backwards as well as forwards, whereas ground-based birds, like chickens, have little need of this backwards-pointing toe. Birds of prey have impressive and obvious talons for snatching their prey. Seabirds and others that need to move through water, like ducks, have webbed feet. So hopefully you can see that simply noticing a mark in the ground, then spotting that it was made by a webbed foot, could yield the clue that you are getting close to waterfowl and therefore probably water.

Tracking is built upon these simple, logical principles. All four-legged animals lift and replace their feet in a set order and rhythm and this reflects their evolutionary heritage. From toads to elephants, the patterns are there; even human babies crawl in a pretty standard way. Four-legged predators need speed and forward-facing eyes that can lock onto their prey. They have evolved with legs under their body; this is a faster ‘design’ but means they can’t watch where their rear feet land. For this reason, these animals have rear legs that land in the same place that their forelegs did, to avoid the need to look out for both sets. At the other end of the sprinting scale, tree climbers have short legs and therefore tend to bound when they need to run over the ground for any reason.

It will not be long before you come across two sets of tracks that are clearly related in some way. The two types of tracks, their character, the spaces between them, the habitat, the time of year and a host of other circumstantial evidence will reveal whether an animal was hunting another, scaring it off, playing with it or trying to mate with it. Here, following the tracks means reading the story.

During a walk over soft mud, you will quickly start to look at things in a different way. Notice how the flat feet of humans compact soil while the hooves of animals churn it up. Your interest in the routes of the land, combined with a tracker’s curiosity, will show you how humans behave differently in various situations. Notice how paths that are broad over flat sections then narrow to a single file on the uphill sections. People like to walk side-by-side on the flat, but fall back into single file when the gradient demands exertion or concentration. It is very easy to spot the place where conversations stop and walkers fall into line: it looks like a mud funnel.

Now seek out a bicycle track in the mud and I’d like you to do three things with it. First, place your foot over the tyre marks and leave an impression. Look at your print and that of the bicycle. There can be no confusion about which came first, and this simple principle allows you to start to build a chronology of events. In this simple example, it is obvious that the bicycle passed before you did, but much of tracking is concerned with timelines built upon similarly simple principles. If there are a few drops of rain on a footprint, which itself rests on a bicycle track, then a story with a timeline is being presented. If you recall that there has been a dry spell for several days broken by heavy rain last night and a light shower at eight o’clock in the morning, it follows logically that the bicycle passed in the night at some point, the walker came after that, but before 8 a.m. 

Your second task with the bicycle track is to follow it to a bend. Note how the tyre tracks do not follow each other perfectly round the bend. The second tyre will always leave a track inside the first one. This is true of all vehicles too, the second set of tyre tracks will cut inside the first round a bend, that is they leave tracks closer to the curb, in the case of roads. Since the second set will always override the first set at some point, the direction of travel is easy to work out.

The third element to be aware of is any change in speed. Bicycles going downhill must brake very regularly and you will see this in the way clear tyre prints become smudged before steep or bumpy sections on muddy hills. This is not a wild, out of control skid, just the tyre sliding slightly as it rolls. The same principle of smudging applies to animals and people; the way we all move is reflected in the prints we leave. This is a basic demonstration of Newtonian laws: every action must have an equal and opposite reaction. When we sprint we propel ourselves in a forwards direction and the ground gets pushed back in the opposite direction. This leads to telltale formations within each print. Try sprinting on soft mud or sand and then coming to a sudden stop. You will see that the print you leave is far from clean – part of the earth in your footprint is propelled backwards as you accelerate and then shoved forwards as you come to a sudden halt. 

Tracking is not all about prints. Animals reveal their habits and whereabouts in many other ways and one of the most abundant is their faeces or ‘scat’. When we were lost on the Indonesian volcano, we should have slowed down and looked more carefully. We would have noticed the animal scat that marked our ‘paths’; this is one of the easiest ways of differentiating animal runs from lightly trodden human paths. In the UK, hare runs can look deceptively like paths, but humans don’t leave little pellets at regular intervals. The intricate reading of scat is a specialist area within the already specialist world of tracking. It is sufficient to point out that it is built upon similar logical principles to the rest of the subject. For example, carnivore scat tends to smell very strongly and herbivore scat is less offensive to the nose. This difference is usually fairly obvious, as anyone who has had to clear up after both a dog and a rabbit at home will confirm.

By combining an observation of scat to an understanding of territorial behaviour, it is very straightforward to build up a map of an area. Rabbits do not stray far from their burrows. So if you see either a rabbit track or droppings, you know you are within range of the burrow. This same principle applies to most animals, including domesticated ones.

We have all had the misfortune to find ourselves walking down a ‘dog-turd alley’ in towns before, those spots that attract residents who want to let their dogs relieve themselves, but don’t want to go too far. The same principle applies at the edge of towns and villages too – you can tell that you are getting closer to civilisation, when the number of dog turds shoots up. In fact is quite hard to approach a town or village from a rural area without spotting a dog turd before a building. This suburban example may not be very appealing, but it is based on a principle that can be applied in wilder environments too.

Many of the world’s most impressive navigators rely on a technique referred to in the West as ‘target enlargement’, this is the idea that you don’t need to find something perfectly if you can recognise the clues that it is nearby. Pacific navigators find islands by using the sun, stars, wind and swell to get near their target, but then ‘enlarging’ their island by recognising telltale clues to where it lies, like clouds, birds and marine life. The same tactic can be used on land and is used by northern cultures like the Inuit, who can find their way home even in foggy weather by getting close enough and then spotting the tracks of dogs and people.

As you approach a town or village from the outside, it is worth looking for many of the other clues to animals and people having passed regularly. You will find more broken branches and twigs as you draw closer. There is an interesting cumulative effect that can be read in the vegetation. People are habitual and often feel a need to pause in a similar spot; it might be a good view, a natural point to let a dog go or the average distance a smoker walks before lighting up. There will of course be more tracks here, but the vegetation will also be beaten back, making it more likely that the next people who pass will take advantage of this widening of the path and break in the undergrowth. It is strangely satisfying when you get to know these spots and you start to be able to predict the behaviour of people as they approach them: ‘In five steps, they will let the dog off the lead.’ Of course, this predictability of the human animal has been exploited in conflicts since the earliest times and therein lies the whole history of ambush.

For five years I drove a black Land Rover Defender. It was a wonderful car, but a fairly common type in my home county of West Sussex and very few people commented on it. It was a large vehicle but it went unnoticed and blended in with all the others. After I managed to write that car off on an icy hillside four years ago, I replaced it with a bright orange Land Rover. What has any of that got to do with tracking? Well, very soon after buying my garish vehicle, people started to comment, ‘I saw you outside M&S earlier …’, ‘Were you in Chichester this morning? Thought I saw you on my way in …’ and the strangest of all, ‘You wouldn’t last long having an affair with a car like that.’

This last comment chimed with me, because it reminded me of something I had once read about the San bushmen of the Kalahari. Wade Davis, an anthropologist who spent time with the San, described how nothing escaped their notice and that, ‘adultery among the San is a challenge because every footprint is recognisable.’

The important point here has nothing to do with cars or adultery and everything to do with the things we notice. It has to do with conditioning. Successful outdoors observation is not about possessing extraordinary skills, but about choosing to notice certain things when others do not. 

For instance, you could decide to notice the way stones get kicked over on paths when people or animals pass and how on dry days you can tell roughly how long ago by whether the upturned side is still dark and wet. The Aboriginal trackers of Australia would see this stand out like a bright orange Land Rover; the idea that somebody might not notice it would be bizarre to them. 

Earlier I promised to mention some of the more extraordinary uses of tracking out there. There are plenty of examples of tracking skills making a life and death difference, and some of them are legally documented. Officers in the United States Border Patrol use tracking techniques extensively as they strive to keep ‘illegal aliens’ from entering the country. They regularly track people through the night and even sometimes through cities. On one occasion, their skills were needed to help solve a murder case.

A beautiful woman had been found stabbed to death not far from her car on a remote dirt road. The El Cajon Border Patrol trackers were called to the scene of the crime. What was unusual about this case was that the clues the trackers uncovered were not used during the pursuit of the murderer, who was quickly apprehended, but during the subsequent court case. The defendant did not deny killing the woman, but he claimed that the murder was a tragic and spontaneous act, not something he had planned. In law, premeditated murder is a more serious crime than a spontaneous one and could have led to a death sentence.

The trackers were able to confirm that the woman had been driving. She had got out of the car and followed the man up a hill – the distance between them showing that she had not been forced. On the way down, it was clear from their tracks that they had stopped twice, an argument had broken out and that the woman had been killed not far from the second place they had stopped. The defendant’s version of events – that he had snapped after being taunted during a heated argument – was supported by the prints in the dirt. 

In some parts of the world, basic tracking skills can be used to make life much more comfortable. Unfortunately, unless you learn from wise locals, you tend to learn this the hard way. I ran a natural navigation course for instructors in the Oman desert and after a couple of hours studying the stars we retired for a night sleeping on the sand. We had barely climbed into our sleeping bags when the person nearest me screamed out in pain. He had been stung by a scorpion. After checking he was alright, we followed up with a little investigation with head torches. The tracks of the scorpions were clear and we were able to move our sleeping bags away from their preferred routes and to sleep more peacefully. 

For all the times when tracking has been helpful or interesting in far-flung places, my favourite experiences are much closer to home. None is ever likely to beat the time my two young boys found their first rabbit warren by following tracks to a clump of brambles in our local woods. Their excitement when they saw the dark hole beneath a snow cap was a picture, and they proudly announced that they were going to wait for Mr Rabbit to make an appearance. Our stakeout didn’t last long, but we did have a lot of fun talking about the elaborate ambush that would await Mr Rabbit in the unlikely event that his patience was less great than ours.

As we mucked about outside the rabbit’s front door, trying to keep warm in the snow, it reminded me of my favourite line about tracking. It was written in a letter from an early nineteenth-century explorer of Upper Canada, Thomas McGrath, in 1832. This explorer watched the success the native locals had when tracking deer and suddenly realised the simple mistake he had been making: 
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