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Chapter 1

The Art of Reading Trees

An Introduction

Trees are keen to tell us so much. They’ll tell us about the land, the water, the people, the animals, the weather and time. And they will tell us about their lives, the good bits and bad. Trees tell a story, but only to those who know how to read it.

Over the years, I have enjoyed collecting every meaningful characteristic of trees that we can observe. It started with natural navigation and an obsession with the ways in which trees can make a compass – they grow bigger on their southern side, for example. This developed into a fascination with how trees make a map for us: the trees that grow by rivers are different species from those on hilltops. And this blossomed into a curiosity about the subtler clues, the patterns that hide in front of our eyes.

Do two trees ever appear identical? No, but why? Every small difference in a tree’s size, shape, colour and pattern reveals something. Each time we pass a tree we can note a unique feature and read it as a clue to what that tree has experienced and what it reveals about the spot we stand on. A tree paints a picture of the local landscape.

The smallest details open bigger worlds. You notice that the leaves on a tree have a strong pale line down their middle and recall that this is a sign of water nearby. Moments later you see the river. Many trees that thrive near water, including willows, have that distinctive white rib on their leaves – they look like they have a stream down their middle.

My aim in this book is for us to immerse ourselves so deeply in the art of reading trees that we learn to find meaning where few would think to look. And once we have seen these things it’s impossible to unsee them – trees never appear the same again. It’s a joyous process.

We’re about to meet hundreds of tree signs. I encourage you to go and look for them as this is the best way to become part of their story. It will help you read, remember and enjoy them for the rest of your life.





Chapter 10

How To See a Tree: An Interlude

A few days ago, I spent some time in a small circular wood on top of a hill not far from home. While I was there I spotted a pattern in the trees that was so simple, elegant and practical that I was shocked I had never noticed it before.

We will meet this pattern later in this chapter, but this is a good opportunity to consider, briefly, the science and art of perception. We can’t read something we haven’t spotted. And, as I have proved to myself many times, it’s not as easy as it sounds. The keys to noticing things are hidden in the following simple story.

 

I decided to wander around East Sheen Cemetery in South West London. I had time to kill, so why not spend it among the dead?

A small tidy square of perhaps a hundred graves opened through a gap in a hedge to reveal thousands across the grass. They lined up neatly, row after row, pale rectilinear stones stretching to distant boundaries. Each one was an individual, each one lost in the mass.

A pale blue, very old Ford Escort passed between two rows and stopped. It startled me. I’d had no idea a car could reach that far into the cemetery. An elderly lady stepped out, white hair, dark coat, clean, tidy. There was a familiar careful rhythm to her movements, one leg out, then the other, hand on door, up we go. Worried she might sense my eyes on her, which could spoil a private moment, I turned away and walked in the opposite direction. There is a feeling of trespass when you know none of the dead in a graveyard.

In enclaves, there were many trees, not as many as the graves, but many more than I’d expected. And variety: yews, of course, but cedars, pines, birches, oaks and maples, too. It struck me how many were in pairs or groups of three or more. A pair of yews, a pair of maples, then four planes; neat and measured variety, a symptom of human curation.

There weren’t many of us about: the few visitors were comfortably outnumbered by the gardeners and their noisy machines; high-pitched petrol engines were trying to wake the dead. My friendly ‘Hello’ to a couple was ignored and I soon stopped offering even a smile to those I passed. I adopted the code of the place from the others: we didn’t look at each other, we didn’t greet each other. Each to their own.

I walked towards a silver birch whose branches swayed in a way that intrigued me. And then I couldn’t help but glance at a group of three women, one middle-aged, two very young, possibly still teens. They were arranging flowers in vases on a trestle table. And laughing.

‘Not sure what there is left to do now,’ the eldest said.

‘No. Pretty much there, then it’s time to . . . party,’ one of the young replied. There was a peal of laughter, stifled, perhaps, because I was within earshot.

‘And shop,’ the third added. More laughter.

They were clearly preparing for some informal memorial or similar event, but couldn’t surely be celebrating the death of a relative. It didn’t make sense. The urge to close the distance between us was strong – I desperately wanted to know more. But it wasn’t my business and burning curiosity couldn’t make it so.

 

The things we notice stand out in some way. Motion attracts our attention, which is why many prey animals, like deer and rabbits, will freeze if they spot us. I didn’t see every tree in the graveyard, but I had noticed the birch’s branches sway.

Anomalous shapes, patterns and colours force their way into our thoughts. The pale gravestones formed straight lines that stood out against the grass. I had not expected to see that old car, in that old-fashioned pastel blue in the middle of a graveyard. It moved and it jarred, so I couldn’t help but notice it. Contrasts stand out – the lady’s white hair against her dark coat.

I made a lot of minor observations in that unremarkable but true short story. I want to focus on some that are easy to miss.

Perception has two parts: the physical and the psychological. We can improve our physical observation powers using lenses, from telescopes to contacts. We can also improve the psychological side, and one of the best ways to do that is by enhancing our motivation. We notice more when we care about what we’re looking at.

There are personal aspects to this: we notice the faintest smile or sadness on the face of someone we love. Evolution has programmed that into us. (We are also fine-tuned to understand the motivations of others, which is why eavesdropping can be tempting.) There are pragmatic reasons behind strong motivation: if we are using nature to navigate or forage for food, certain useful patterns will shine out, especially if our lives depend on it. But the fascinating thing is that we can actually enhance our motivation in situations where there is no burning personal or pragmatic agenda.

Something truly magical happens when we learn just enough to expect to find meaning. The American behavioural economist George Loewenstein has put forward many groundbreaking ideas, including the Hot-Cold Empathy Gap. It states that we are bad at understanding a frame of mind when we are in a different one. It is hard to imagine being too hot when you’re too cold, or too hungry after an all-you-can-eat buffet.

In the early 1990s, Loewenstein proposed one explanation for curiosity. Scientists, even social scientists, like researching things that are easy to define and measure. Money ticks both boxes, and every economist studies it, but curiosity fails on both fronts. There are many fewer studies on the causes and consequences of curiosity than there are on the effects of saving money. Even though any sane person would argue that curiosity shapes the world in much more intriguing ways than savings accounts. The Information Gap is Loewenstein’s brilliant attempt to right the imbalance. Curiosity is:

 

‘A cognitive induced deprivation that arises from the perception of a gap in knowledge and understanding.’

 

Or curiosity is an itch. We feel it when we have some information but sense more is missing. If that doesn’t sound groundbreaking, it may be because we tend to focus on the missing part when the originality lies in the bit we do know. You can’t have a gap without the stuff on either side of it. The implications of Loewenstein’s work are powerful – they highlight that knowing something makes us more curious than knowing nothing. Some information lights the fuse of curiosity in a way that total ignorance doesn’t.

The great news is that we can create gaps – we can engineer our own curiosity. The trick to making ourselves curious about any puzzle is to fill in some of the blanks. When you’ve nearly finished a crossword and only two words are missing, it is a more compulsively curious situation than the blank puzzle.

Every single time we see a tree, we can fill in a lot of the blanks quickly and easily: its shape, its colours, its leaves. And we can fill in another part equally quickly: by spotting that these differ in some way from the norm. There simply must be some reason for those differences. This is the gap in our knowledge. It is always there, and once we know that, we will always find it. It lights the fuse of curiosity. We learn to look for these differences and we can’t help wondering what they mean. And then we see the tree properly for the first time.

The extraordinary observation I mentioned at the start of the chapter was in the shape of tree roots. In the previous chapter we looked at lots of root patterns, including the way the roots grow bigger, stronger and longer on the side of the prevailing winds, the south-western in the UK.

That afternoon in the circular wood, two things happened that allowed me to see something that had hidden in front of me for decades. The sun was behind clouds for most of the afternoon, but then it dropped below them and shone its orange light onto the wood I stood in. The canopies of the trees shaded much of the ground, but the light caught the lowest parts of some of the trees in front of me. It created an interesting effect highlighting the area where the trunk flared out to the roots. The contrasting colours and the motion created by the bottom of the clouds passing over part of the sun drew my attention to the roots. I noticed they pointed strongly in one direction.

My brain wanted to leap to the conclusion that they were pointing south-west, as I would have expected them to, but it took me just a moment to appreciate that that could not be true – the sun gave me a strong sense of direction and wouldn’t let my mind leap to such a false conclusion. The roots pointed north.

How odd, I thought. What’s going on? There was now a gap in my understanding and a burning curiosity to decipher the meaning of a casual observation. The feeling was strong enough to keep me in the area for half an hour, all the time looking intently, until I solved the mystery – until I had filled the Information Gap. Motion, colours, contrasts and now curiosity helped me to see things I might have missed.

After spending time looking very carefully at the tree roots at the edge of that small, circular wood, I noticed a new pattern: they all pointed to the edge of the wood. It suddenly made perfect sense. At the perimeter, winds are stronger on all sides of a wood than they are in the centre. Tree roots grow bigger and longer on the side the strongest winds come from: of course the roots near the edge of the wood on a hill will point out to the edge. The roots show the way out!

This book is about understanding the things we see in trees, but that is part of a virtuous circle. The more we know to look for, the more we look and the more we see. As this happens, we start to see some things we didn’t look for, and they pose their own questions: we find them curious.

The great joy is that, however bizarre our route to noticing something new, once we have spotted it and deciphered its meaning, it shines out the next time and for evermore. It can no longer hide.





Chapter 11

Shapeshifting Leaves

Size Is Something – Shapeshifting – Do Not Compete Against Yourself – The Reverse Tick – Growing for Flow – Hotter and Higher Lobes – You’ve Changed – Shimmering in the Dry Light – Light and Dark Greens – Blue Delight – Yellowing – Obvious and Invisible – White Lines – I Feel Your Pain – Stalking Leaves – On Manoeuvres – The Conifer Net

In ancient Greece, when people had a difficult decision to make, they sought guidance from priestesses known as oracles. Two of the most famous were the oracles at Delphi and Dodona. Pythia, the oracle at Delphi, was famous for her cryptic and near-nonsensical ramblings. One theory is that she was intoxicated after chewing laurel leaves or inhaling their smoke.

The oak was sacred in ancient Greece, as the tree of Zeus. When travellers reached Dodona, they would look for the priestess who slept under a very special oak. The oracle would listen to the traveller’s dilemma, then turn to the oak for signs and find them in the rustling of its leaves, which was believed to be the voice of Zeus.

There are meaningful signs in the leaves of trees and in this chapter we will learn how to interpret them without the need to consult high priestesses.

Size Is Something

All tree leaves are trying to perform the same simple tasks: they need to harvest sunlight and exchange gases as efficiently as possible. Given that they all have the same two jobs, it is remarkable that there are so many different forms. The sun doesn’t change significantly and neither do the gases, so why is it that we can see fat leaves, skinny needles, ovals, triangles, lobes, teeth, spines, wrinkles, dullness, shininess, long stalks, short ones, simple patterns and complexity on the same short walk? We can notice a million things about the leaves on a tree and all of them hold some meaning; the key is knowing which features carry the most interesting messages.

Nature is not a whimsical artist splashing variety onto our landscape in the hope of winning prizes for creativity. There must be a reason for every one of the differences we see, and once we have it, we see the sign. Trees experience wildly different levels of water, wind, light and temperature over small distances and the leaves reflect these changes back to us.

The next time you walk down a street, try to notice whether other people are walking with their elbows tucked in or held away from their bodies. You rarely see people with their arms out or raised when the weather is harsh. In cold winds, animals shrink themselves, tucking their limbs in and making their bodies more compact and less vulnerable to heat loss. Conifers have small needles or scales because these compact sizes cope better with harsh environments. Broadleaf trees grow smaller leaves in cold or exposed areas. As a general rule, the more exposed to wind or cold a leaf is, the smaller it will be.

A tree growing in a windy spot will have smaller, thicker leaves than it would if it grew in a sheltered place, but we can look for this on a smaller scale, too: the most exposed parts of an individual tree will have smaller leaves than the most sheltered parts. If you pass two trees of the same species on a walk, one on top of a hill and one in the valley, the leaves at the top of the higher tree are likely to be the smallest and thickest; those at the bottom of the tree in the valley are likely to be the broadest and thinnest.

Leaves also respond to light levels. Trees have two main types of leaves: sun and shade. Sun leaves are smaller, thicker and a lighter colour. We find more sun leaves nearer the edges and top of the canopy and on the sunnier southern side. The wider, thinner, darker shade leaves are more common low down, on the inner parts of the canopy and on the northern side of the tree.

Leaves respond to their world. If a tree is shaded by a new tree or building, the leaves will change from sun to shade: they will grow wider, thinner and darker. This ability for leaves to morph according to changes in their environment is called ‘plasticity’. The ‘decision’ to change from one form to another is made when the tree forms new buds near the end of the previous growing season, ready for the start of the next.

Leaves are smaller on average in dry areas: big leaves are prone to overheating and smaller ones are better at conserving water. You’re more likely to see large floppy leaves in shady wet regions and you’ll find the biggest in jungles.

Bringing the pieces together, we will find abnormally small leaves or needles in areas that are sunny, dry, cold and windy. Study a leaf near the treeline – which marks the top of woodland on any mountain – and compare it to one near the river in the valley and you’ll see a staggering difference in size.

Shapeshifting

Some places are much windier, darker or wetter than others, so it’s easy to see why there is such variability in size. But why such wildly differing shapes? Botanists reach for a rich smorgasbord of terms to describe leaf shapes, some that almost paint a picture – ovate, deltoid, rhomboid – and many more obscure ones that bring a smile and not much imagery, such as cordate, bigeminate, imparipinnate or palmatipartite.FN6

An interesting relationship exists between leaf size and branching pattern that we looked at earlier from the branch end. It is worth revisiting it from the leaf end: the smaller the leaves on a large tree, the more branches you will be able to count. The reason is straightforward: you need one stout branch to hold a giant leaf, but you need lots to fill in the gaps with tiny leaves. This is obvious in hindsight, but it’s exactly the sort of thing that hides in front of our eyes unless we choose to notice it. It is a pattern you can enjoy exploring closer to the ground, too: notice how giant-leaved plants, like rhubarb, have a single thick stem under each leaf, but herbs with hundreds of tiny leaves divide into lots of mini-branches.

When looking at leaf shapes, the first big call we need to make is whether we are looking at ‘simple’ or ‘compound’ leaves. Is the leaf you’re looking at an individual (simple) or is it part of a gang of leaflets (compound)? Simple leaves are attached by a stalk, a ‘petiole’, to a bark-covered twig. Compound leaflets sprout off a green rib, a ‘rachis’. If pairs of leaflets run off the central green rib, this is called ‘pinnate compound’.

 

[image: Simple, single leaf, and compound which has several smaller leaves]

 

In cool temperate regions, pinnate-compound leaves allow a tree to throw out lots of leaflets and harvest lots of light quickly, without the slower, expensive growth of a woody twig. This arrangement suits fast growth but works better in places that are bright or windy. These strengths go together: if there is an area of open land, a pioneer tree will want to grow rapidly, but it will have to contend with lots of direct sunlight and little shelter from the wind. The light also filters through the gaps in the compound leaves, meaning that the lower layers in multilayer trees can also harvest some of the light.FN7

In summary, pinnate-compound-leaved trees, including ash and elder, are a sign that a tree has made the most of a gap: it has seized an opportunity. And, as is always the case with pioneers, this means the tree landscape is still young and will change dramatically over the coming decades.

Do Not Compete Against Yourself

I remember enjoying a family picnic on a rug in a London park a couple of years ago. We were sitting near the paved path that ran around the edge of the park, and panting runners passed us every few seconds. I don’t know about you, but to me, exercising is good if I’m the one doing it, but it looks a little ridiculous when I’m in a different headspace or my mouth is full of egg sandwich. One of the runners who passed us was wearing a T-shirt with ‘Me vs Me’ on it. I had to stifle laughter until they had passed. When interviewed, some professional sportspeople like to claim they are not competing against other individuals, only themselves. This is patently absurd and nonsensical, but it is a popular way of deflecting unhelpful questions.

All organisms compete for resources and often with others of the same species. It’s tough enough out there already and the very last thing any plant needs is to add an internal fight. If a tree falls down in a wood, the two neighbouring trees will compete with each other and any pioneer upstarts for the new light. They definitely can’t afford to compete with themselves as well.

Imagine if every branch and leaf on a tree grew towards each other in a bid to grow above one another and shade each other out. This is not a strategy that would last long. Leaves need a lot of energy to grow: there are no spare resources to grow leaves over one another on the same branch. They have to cooperate and they do this by following a plan.

The simplest plan is for a branch to hold out the leaves in a flat plane, like a plate. If there are no branches above the wide flat plate of leaves, there is no danger of shading. Beeches and maples favour this arrangement, but this is an idealistic scenario that only works in the long term for monolayer trees. Many trees can’t count on that plan and have to grow some leaves higher than existing ones on a lower branch. A few neat strategies allow for cooperation rather than competition, and the most popular involve changing the angles or lengths of the stalks.

If the plant makes sure that the leaf above grows at a different angle from the one below, the danger of shading is reduced. Seen from above, this leads to an effect a little like a spiral staircase in which each step is a new leaf. The strategy is easier to spot in lower plants than trees. The next time you pass a small leafy shrub or herb, try looking down on it from above: you’ll soon spot how the plant achieves two clever things. First, you don’t see much of the ground because the plant has covered most of the open area with its leaves. Second, if you imagine drawing a vertical line from your eyes to the ground, it doesn’t pass through more than one leaf, because the plant has arranged them to avoid inefficient doubling up.

There is another way for a tree to put out a leaf without shading the one below it. If the tree shortens the stalk so that the higher leaf is closer to the stem, it won’t cast a shadow directly onto the lower leaf. The higher leaf is also smaller, which is logical – it would be daft to have the larger leaves on top. Plants are not daft.

These strategies are much easier to see near the ground than high in the canopy, so whenever you see leaves on branches near the ground, make sure to pause and look for the plan that allows the leaves to cooperate. Is it a wide plate, clever angles, shorter stalks, smaller leaves on top, or an ingenious combination?

The Reverse Tick

As we have seen, the branches on trees grow towards the light, leading to the ‘tick effect’ – branches on the southern side are closer to horizontal; those on the northern side are closer to vertical.

Leaves have their own tick effect, but it’s reversed. The leaves on the southern side of trees are closer to vertical: they point towards the ground. Those on the northern side are closer to horizontal. The reason is simple: branches grow towards the light, but leaves orient themselves perpendicular to the light because they need to face it to harvest it. More light arrives from low down on the southern side, but on the northern side most of the light comes from above.

It can be a little confusing, but it may help to imagine a strange scenario. Let’s pretend we’re sitting in a tree, hugging the trunk, and we have a small solar panel in our spare hand. It’s dark near the trunk, but we want to harvest as much light as possible. What is the best strategy?

It depends on which side of the tree we are. If we’re on the southern side, we sense the sun out on that side and head to it (horizontal branch growth). Then, when we reach the canopy edge, we hold our solar panel (leaf) so that it faces out to the sun (closer to vertical).

If we started on the northern side we won’t sense any light from the southern side – too much tree in the way – but we will sense some light high above us. So, we need to climb upwards (vertical branch growth); when we sense the light is bright enough above us, we hold out the panel flat to catch that high light (closer to horizontal).

 

[image: Image of a tree with direction of wind labelled. Close-ups of the tick effect and non-tick effect.]

The ‘Tick Effect’ in the branches and ‘Reverse Tick’ in the leaves

 

This effect runs through every broadleaf tree and the lower plants too. Occasionally we will spot a leaf oriented in a way that doesn’t seem to make sense and this is a great opportunity to pause and remember something important. The leaves don’t care about north or south: they care about light. Just as we will find branches growing out towards rivers and into avenues regardless of aspect, we find that leaves face the lighter zones too. And whichever side of a wood we walk towards, the broad leaves will face you: we always arrive from the light.

Growing for Flow

There are so many species of willow and so many hybrids within them that it isn’t much fun trying to identify or name them perfectly. However, the shape of their leaves is interesting and easy to read. There’s a species of willow I see every day when walking near home that most don’t instantly recognise as a willow because its leaves are oval and broad, for a willow anyway. It’s called the goat willow. I see other willows, including the crack willow, less frequently, which have the classic willow leaf shape – long and very thin. It’s called ‘lanceolate’ or ‘lance-like’.

Without any need to nail the names, the willow leaves I see follow a simple rule: the closer to moving water I find them, the skinnier their leaves tend to be. The oval-leaved goat willows are found in damp soil, but hardly ever next to moving water. The crack willow and other skinny-leaved examples are telling me that I’m nearing the river’s edge. Thin leaves cope with flowing water much better than broader oval shapes.

Alders grow near flowing water, but have broader leaves, which seem to break the logic. But this is another clue. Alders and willows both grow at the water’s edge, but they follow different strategies. Willows expect to lose the fight with a fast stream and can actually turn it to their advantage. When flowing water breaks the thin, weak twig of a willow, it ferries it downstream until it catches in the mud of the bank, where the tree can start life again from this natural cutting. A single willow can propagate downstream, which is one of their strategies for lining the banks of rivers for long stretches. Willows lose the battle but win the war.

Alders take a different approach: their trunks and roots are stronger and built to resist the flow. They not only hold their own, they actually defend a riverbank against erosion. But there is a limit to this approach, which is why alders thrive by gentler streams and especially in wide areas of still or slow-moving shallow water, where they can form wetland woods known as ‘carrs’. Alders also hold their leaves well above the water, unlike willow leaves, which may touch the water or hang a hand’s width above it.

There are willows and an alder carr in a wetland area I love to explore: Amberley Brooks. One summer afternoon, I was wiling away a pleasant half-hour, sitting on some logs on a dry raised patch near the carr, staring out into some alders, waiting for others to join me for a walk. It was a period of enforced non-action and such moments are good for the mind. The others were a little late, but it didn’t bother me: the weather was fine and my mind was busy, playing with the difference in the alder and willow leaves. By the time the others joined me, I had a pair of lines in my head,

 

The leaves on the alder are taller.

Those on the willow grow low.

Hotter and Higher Lobes

Many trees have lobed leaves, and five fingers, or lobes, to each leaf is the most common pattern, especially in the maple family. Lobes are pretty, but nature can’t afford pretty for pretty’s sake, so why do lobes exist? Lobes break up the edges of the leaf, which changes the airflow over and around it, making it easier for a leaf to shed excess heat. Lobes act like a fan on a hot day.

Trees with lobed leaves have deeper, more emphatic lobes in their sun leaves, so we can expect to see more emphatic lobes higher in the tree and on the southern side. By deeper lobes, I mean that the indentations are more noticeable. We can think of it like this: if we trace a line around the edge of a leaf, the lobes mean there will be times when we take a short detour towards the centre. The closer we get to it, the more deeply lobed the leaf is.

One pleasant December morning, I spent a few hours on Kensington High Street in London. The day was slightly ruined by the need to do some Christmas shopping. I enjoy spotting a gift and giving it, but it’s the shops I struggle with. I find them exhausting. After locking horns with three shops and buying some gifts, I felt a bead of sweat on my forehead and rewarded myself with a pause in the cool outdoor air.

I stood on the broad pavement and breathed the tired breath of the reluctant consumer. Glancing into the window of an upmarket bakery, I could see cupcakes with more icing on top than sponge below and a price tag that I felt might melt the icing and set fire to the sponge. Depressed by this sugary robbery, I looked away and found my eyes resting on a pair of Oriental planes.

The Oriental plane has deeply lobed leaves, and as I looked from the lowest leaves to the highest, I could see the lobes growing deeper and deeper. Near the top of the tree, the lobes were exceptionally long and the leaves looked like the feet of some five-toed monstrous bird. It was very satisfying to notice this shapeshifting in the leaves and cheered me more than any expensive cupcake ever could.

You’ve Changed

There is an old saying: generals always fight the last war. Sometimes head teachers do too. When I was at school in my teens, the rule for hair length was simple: it mustn’t touch the shirt collar. The school thought they had come up with a simple way of stopping us repeating the sins of our parents’ generation, riddled as it was with hippies.

But we were teenagers and we knew that rules were for bending. We grew our fringes until they were long enough to touch our chins. Then we pushed the fringe all the way back until it almost reached the collar at the back of our neck. As soon as school finished for the day, we’d shake our heads and express ourselves through our unkempt mops of hair, like the exuberant, rebellious idiots we were. My sons’ generation have decided that the ‘mullet’ style needs resurrecting, and they are all busy cutting it short at the front and sides and leaving it long and ragged at the back. It is a hideous development, but . . . to each generation, their folly.

There are few certainties in life, but our appearance changing as we mature might be one. And the same is true of many leaves. If you look at a collection of trees of the same species, you might notice that the leaves you see on the older trees look different from those on their younger neighbours.

Some plant species have different juvenile and adult leaves: the form of the leaf changes between the young and the mature stage of a plant’s life. Scientists are still researching why this happens. The most logical theory I have come across is that young trees are builders and need lots of carbon; older trees are survivors and need to cope with a long life in the elements. The leaf shapes morph to suit these priorities. Researchers discovered that environmental stresses, like hot or cold spells, can help trigger the change in plants from juvenile to mature – what doesn’t kill the tree, makes it more mature.

A few trees change so markedly that we may not recognise the tree at all from one leaf type if we didn’t know it: eucalyptuses, for example, have leaves that morph from rounded to long and thin as the tree matures. But there is no need to hunt out individual species that display extreme changes: it’s more satisfying to look for the distinct but subtler changes all around us. The leaves on young conifers nearly always look and feel quite different from their older neighbours. It varies with each species, but young conifer foliage is typically shorter, thinner, softer to the touch and more brush-like than that of older trees.

The fun catch in this game is that not all parts of a tree can be considered the same age. We are conditioned to think of people as having a single age: they might be a one-month-old baby, forty or ninety years old, but we’d never think of anyone as being all three at the same time. But this single-number age is a cultural convenience because, in a sense, they are all three ages: their fingernail cells might be a month old, their heart cells forty years old and their eye cells ninety years old.

When we look at the top of a sapling, we are seeing the very youngest part of the tree, and as we scan down, we move back in time until we see the oldest parts nearer the bottom. Conifers put out juvenile leaves at the top of a sapling and more mature leaves lower down or on side branches. We also find the youngest parts of the tree furthest from the trunk, at the end of each branch.

Sometimes you will spot juvenile leaves nearer the trunk and mature leaves nearer the edges of the canopy. This will reflect the age of those leaves, but also that life is more stressful at the edges, which triggers the change. Anything traumatic that forces the tree to start again, like coppicing, will lead to juvenile leaves, not mature ones, however old the parent stump might be.FN8

Shimmering In the Dry Light

It takes time to appreciate that the many shapes, patterns and colours we see in leaves are all a reflection of the micro-world in which they grow. It is a truth that leads to a simple prediction: we should expect to see the same trends appearing in parts of the world that share similar environmental conditions.

During walks in southern Spain, Greece and Australia, I have seen many different trees, most of them under a fierce sun. They may appear at first to have very little in common, but as soon as we start to notice a similarity, it is hard to miss.

Olive and eucalyptus trees are native to very different parts of the world, but both thrive in hot regions. Olives flourish in the hot, dry climates of southern Europe, and eucalyptuses are dominant, where trees can survive, in the hot, dry parts of Australia. These two tree families have evolved to cope with intense heat and sun in different hemispheres, and although they have many different features, they share a silver tint in their leaves. It is a colour that reflects some of the sun’s light and makes their hot homes more habitable.

Light and Dark Greens

You will have noticed that many trees have leaves of different shades and sometimes even different colours on their upper and lower sides. The effect can be seen on most trees and puts on a show in some broadleaves on a windy day. In some species, like the white poplar, it is striking enough to give the tree its name. (The white poplar also has a deeply lobed leaf and there is no surprise that it is hot and dry in its native regions, like Morocco.)

The upper and lower sides of leaves appear different because they have different roles. Most direct light hits the upper surface of the leaf, so this is where most of the green chlorophyll needed for photosynthesis is concentrated. The lower side is more important for gas exchange.

Green means chlorophyll, but there is chlorophyll and chlorophyll. Or, to be more precise, there are different types of chlorophyll and they vary in shade from light to darker green. The type of chlorophyll each leaf contains changes depending on its role. Leaves that are adapted to lower light levels and older leaves have more of the darker green chlorophyll. This is one reason why shade leaves are darker green than sun leaves and why leaves grow darker as summer progresses.

Blue Delight

My work involves more road time than I would choose, but I have learned a very simple technique for making this more positive than it might be. As usual, I had to learn it the hard, stupid way, but the lesson did stick. And that in turn led to my discovering a delightful tree clue.

I set up my natural navigation school in 2008 and knew it would be a struggle. Even friends and family who wished me well did so with eyes that revealed they thought it a professional gamble that couldn’t possibly work. So, like almost every other individual who goes against common wisdom, I harboured a quiet determination to prove it could.

One of my simple philosophies was to say ‘Yes,’ if I was asked to do something. Early in my venture, an invitation arrived in my email inbox to speak to a very small group, hours away in the north of England. I checked my diary, which had plenty of blanks, and said, ‘Yes.’

A couple of months later I discovered a problem. It makes me laugh now, but I hadn’t got the hang of managing my diary. I was free at the agreed time of 8 p.m. on the date in question, but I had since accepted a different invitation to work the following morning at 9 a.m. in deepest Cornwall, eight hours’ drive away from the evening appointment.

After the first talk, I drove down that night, stopping every few hours for a kip, and got both jobs done. I earned less than the cost of the fuel, but as is always the case in any new endeavour, I learned a couple of valuable lessons instead. The first was that the number part of a date in a diary doesn’t tell the full story of that day. The second was that it was idiotic to have to race away from new destinations because of appalling planning. If I had just a couple of spare hours at the first stop, I could have spent them exploring a wonderful wild landscape at no extra cost.

Ever since, I have made it a principle to try to find at least a little time at every destination and at places en route. It has proved to be one of the most worthwhile habits of the past decade. Now, when work crops up at the end of a long road, I quite often squeeze in a chance to micro-explore somewhere on the way there, somewhere near the destination and a third place on the way home. This small habit has led to more serendipitous discoveries than most of my planned journeys put together. So it was that I discovered the blue-tree compass.

One November day I was on my way back from a job in Galloway, Scotland, having chosen a less-than-direct route through some mountains that I’d never visited in the Glenkens area. I parked and prepared to venture off into the hills for a natural navigation challenge. These shorter journey-break challenges tend to follow a simple framework: walk for as long as feels right, then let nature guide me back to the car by a different route.

I was getting my bearings before setting off, when the blueness of a spruce tree grabbed my attention. I’m sure we’ve all enjoyed noticing the faint blue sheen that covers some conifers from time to time – it so often pairs with the pleasant whiff of conifers in sun. But there was something very striking about this specimen: it was remarkably blue. When we look at conifers and say we see blue, we often mean blue-green, but this tree stood out because it was more blue than green, to my eyes at least.

I paused to admire it and walked around it. It was at the southern edge of a coniferous plantation, and as soon as I took a few steps, I noticed the tree looked less blue. At first I thought it was the shift in light: the sun was peeping out from between clouds, and I felt that its angles would have had a big impact on the hues I saw. That was true, but there was a true blue colour that transcended that effect and painted only the southern edge of the southernmost of the trees.

I didn’t know it at the time, but the blue colour we see is caused by wax. I was looking at a thicker layer of protective wax on the needles, a layer that protects them from a dangerous type of UV light from the sun. The wax is thicker on the needles on the sunnier southern side of these trees, meaning their south side is bluer. Ever since this small discovery, I have enjoyed looking for the blue-tree compass. Any journey that yields a joyful discovery like that will always feel worthwhile.FN9

Yellowing

As autumn approaches, trees draw chlorophyll from their leaves back into themselves: they dare not waste such a valuable resource. The popular colours we see in the leaves at this time of
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