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			CHAPTER 1

			

			Beginnings

			Imagine, for a moment, that you are walking in a winter wood. The ground is soft beneath your feet; something catches your eye—something untoward, something not quite natural, in a depression just off the beaten track. Perhaps you are here walking your dog (this is the way so many stories start). Perhaps the dog hurtles off into the undergrowth and whines. As you fight through the brambles to reach it, you have a moment of foreboding—and, looking down, you realize why . . . for there in front of you where the dog has frantically scraped the soil, the lifeless hand of a body is exposed, its pallor stark against the black humus.

			It was not so very long ago that identifying the culprit in a crime like this might have been possible only by the testimony of witnesses or the confessions of the accused. Within living memory, and in the absence of any clues to its identity or to connect it to a potential suspect, a body discovered in a shallow grave might have remained a mystery forever. But times move on. The world of forensic detection gathers pace.

			We are all familiar with the idea of fingerprints, and they have even been found in prehistoric pottery. The ancient Chinese and Assyrians used fingerprints to establish ownership of clay artifacts and, later on, documents. Sir William Herschel insisted on having fingerprints as well as signatures on civil contracts when he was a British administrator in India in 1858. Fingerprint analysis was firmly established by the late nineteenth century and, in 1882, Alphonse Bertillon, a French anthropologist, was routinely recording fingerprints on cards in his academic research into variation in people and, by 1891, the Argentine police had started fingerprinting criminals. The field developed apace and, in 1911, fingerprinting became accepted by the US courts as a reliable method of identifying individuals. Fast forward to 1980 to the first computerized database of fingerprints, NAFIS (National Automated Fingerprint Identification System), established in the United Kingdom and the United States.

			In the 1990s, another quantum leap was taken in forensic detection with the development of DNA profiling. This, like fingerprinting before it, enabled the unique imprint of an individual to be captured but by taking samples of blood, semen, body cells, or roots of hairs. This development transformed the world of forensic detection, making identifying unknown victims, like our body in the winter wood, or connecting a person to a crime scene, much easier. Make no mistake about it, these were seismic moments in the history of forensic detection. Murderers who might otherwise have gone free have been imprisoned because of these advances. Rapists who would have gone on to rape again were caught and put behind bars. So too were innocent parties exonerated for the crimes of which they had been unjustly accused. Step by step, and with plenty of backslides along the way, police work got closer to the truth.

			Fingerprints are not always found at a crime scene, especially if that crime is being perpetrated by somebody who is forensically aware and wears gloves, or covers their tracks behind them. And neither is DNA evidence as omnipotent or omnipresent as many people think; there might be no trace at all of an offender left behind at a crime scene—no hair, blood or semen, nor any other body fluids or tissues—so that building up a genetic profile of an assailant is just not possible.

			Yet . . . what if there was another way to connect people and places, to exonerate the innocent and indicate somebody’s guilt? What if, aside from fingerprint and DNA evidence, there were other traces left on us that could corroborate one version of events over another? And what if it was so pervasive that, no matter how forensically aware a criminal was, they could never quite shake it off?

			Imagine, again, that you are back in that winter wood. As you push through the brambles and overhanging branches to reach the body, the sleeve of your coat rubs up against an oak tree, collecting the microscopic spores and pollen that have become impacted in the crevices of the bark. As you scramble down the slope, your boots collect soil smears and crumbs in which are locked the pollen and spores that rained down on this patch of woodland recently, as well as in past seasons. That soil will also contain the multitude of living things that have made the soil their home, or fragments of the dead things that lived there before.

			As you crouch down to make sure of your discovery, your hair brushes past twigs and leaves hanging over the body, picking up whatever pollen, spores, and other microscopic material have fallen onto their surfaces. Your traces on the landscape—the footprints you leave behind, the hairs and fibers you shed—might be easily obscured or overlooked. But what about the imprint the landscape has left on you? What if someone was able to retrieve and identify those microscopic traces, and visualize that place, or another even further afield, from the imprint it has left on your body and clothes?

			Now imagine you are the killer. What traces of the landscape where you left your victim are you carrying with you, unwittingly, wherever you go?

			This is where I come in, and where my own story dovetails with the history of forensic detection. In 1994, I was an environmental archeologist at University College London. Then, things changed.

			It has been nearly fifty years since I began formally studying the world of plants, though the truth is, my love affair with the natural world reaches back much further. Even as a little girl, no matter how much I read about the natural world, I always wanted to know more. There is always so much more to be had; it is still the same for me now. This is frustrating because you can never reach the summit. Nobody can. The climb is grindingly hard, and it continues forever.

			I have spent much of my working life hunched over a microscope, scanning sample after sample, trying to determine the mixtures of palynomorphs—microscopic particles, including pollen grains and fungal spores—that have been stained red, embedded in jelly, and spread upon my slides. To the lay observer, what I am looking at might appear nothing more than a chaos of differently shaped blobs and splodges, but to a palynologist, one who studies pollen and other palynomorphs, these represent elements from the diverse breadth of the natural world.

			Look at a pollen grain through the lenses of a high-powered microscope, and few people would fail to remark upon the strange, complex beauty of the minuscule world that was revealed to them. One pollen grain might be an orb pitted with tiny holes, while another may be shaped like a dumbbell, its wall perforated with gradations of apertures. As well as having varying kinds and combinations of holes and furrows which, themselves, might be of different size and form, the surface wall of a pollen grain might have intricate ridges of swirls, stripes or wrinkles, or networks of little columns, tracing the surface. There might be simple lumps; these may have spines, and even those spines might have spines themselves. The simplicity or complexity of form and sculpturing allows us to identify and classify these tiny products of the male cone of the conifer, or the anther of a flowering plant.

			You may marvel at these tiny, often beautiful specks which are so essential to the continuation of the species. Perhaps you might even get carried away in some romantic fantasy. But, much to the chagrin of my very romantic husband, I am rather pragmatic and down to earth. I pride myself on “seeing it as it is” and try to banish any cognitive bias in the interpretation of what I see. And this is because, in my profession, these grains are much more than a stage in the life cycle of a plant or fungus. To me, they are the foundation of the stories I unravel for the police. They are the telltale signs that reveal you were not where you said you were. They are whispers telling me that you are lying or twisting truths. They are the threads that, woven together, can create a reasonable explanation of what and where, who and how. When a crime has been committed, my role is to read and present the possibilities told by the grains of pollen, the fungi, lichen, and microorganisms that have been retrieved, to try and piece together facts from the natural world.

			In the past, I have described myself as a professional solver of puzzles, and the analogy is not so very far from the truth. In this profession, being accurate matters, but identifying one pollen grain or spore from another can be a taxing endeavor. One always tries to be accurate and, if there is any doubt, it is essential to use reference material of properly identified plants. Errors could contribute to someone incorrectly losing or retaining their liberty, and so long hours of my life are spent studying the infinitesimal, trying to differentiate one grain from the next. This is far from straightforward.

			An ancient family such as the Rosaceae (the rose family) invariably has pollen grains with three furrows, three pores, and a surface with stripy whorls. The patterns of one species can merge into another so that it is difficult to be sure whether you have bramble, rose, or hawthorn, although it is fairly easy to separate this group from that containing blackthorn, plum, and cherry, where the stripy whorls are more defined and easier to see. A crime scene might be in a cherry orchard but you could never, hand on heart, claim that the pollen you have under the microscope was truly from a cherry tree because there are too few differences to differentiate from, say, blackthorn. Spores from “lower” plants such as mosses have even fewer critically distinctive features to separate them. Plants that evolved later than mosses, like the ferns and their allies, have more differentiating features than the mosses, but fewer than the conifers. In turn, the conifers have fewer than the flowering plants. This is a perplexing world with almost infinite possibilities, and yet somehow we must find a way through.

			The chances are you have never encountered, perhaps never heard of, anybody in my profession. Forty years ago it did not exist. In most countries of the world, it still does not. Though I am sometimes known by other names—one sobriquet that springs to mind is “the snot lady,” after a method I developed to obtain pollen grains from the nasal cavities of the dead—I think of myself first and foremost as a “forensic ecologist,” one who utilizes and interprets aspects of the natural world to aid detectives in their business of solving crime. Where bodies are discovered buried in a shallow woodland grave, mummified in a suburban coal cellar, or dredged from a fenland river, I am called upon to interrogate the natural surroundings to provide clues as to what may have happened on those fateful days. Where killers have confessed to their crimes but the crime lacks a body, I am tasked with identifying the traces the natural world may have left behind on a killer’s clothing, his shoes, his tools, and his car, to discover where a victim has been buried or just dumped with some cursory attempt at camouflage. Where violent or sexual assaults have taken place, I am asked to investigate the way that nature’s telltale traces of pollen, fungal spores, soil, microorganisms, and more can help us point toward innocence or guilt by placing the victim or culprit in either one landscape or another. And though I was not the very first person to utilize plant and animal sciences to help the police secure a conviction, since that memorable day in 1994, it has been my life’s work to pioneer the field here in the United Kingdom, pushing it in new directions and defining the protocols for best practice for those to come.

			This, then, is my territory: I operate at the interface where the criminal and the natural world interact.

			Because of the tediously frequent programs dealing with crime on TV, many people seem to have an acute interest, and considerable knowledge, about death. They have seen hundreds of sham dead bodies on the screen and, perhaps, have become desensitized to visions of the corpse. When in contact with death regularly, you never become truly desensitized and many TV productions seem just trivial, silly, and variously inaccurate.

			There is, in my opinion, an absurd assumption among many that death is just another staging post on the long journey on which all our eternal souls are traveling. This is not something I believe. In an age not so very long ago, an age that I remember well from my churchgoing childhood, people needed beliefs like this to help them face the greatest truth of all—that our bodies are but minerals, energy, and water. That, at the end of all things, energy, the life-force, will cease to flow, and our bodies, which contain our minds and memories of all that we are, will break down into their constituents and crumble back into the great mixing bowl of natural elements, from which all living things have emerged. Most of us do not like to acknowledge, and may never have even given it a thought, that the components making up our bodies and minds, the fundamental things that we think of as who we are, once belonged to something else and that, after we are gone, they will be put to another use. But this does not depress or disturb me. For me, it is the ultimate in recycling and, therefore, reincarnation, and it will happen to us all whether we have religion or not. This is just nature, and there is more beauty in this, cold and ruthless though some might find it, than in any fanciful and impossible-to-corroborate stories of the ever-after.

			The only life after death is that which is made from the constituents of our bodies, released to the world by our own deaths, so that they can be used again, and again, and again. Think of your body as a fountain where water is drawn from a reservoir. Imagine that that water spurts out in a pattern which is maintained by the pressure and shape of the fountain nozzle. The template of the fountain is your body, your life itself; but, turn the pressure off and the water will fall away, back to the reservoir. That water is analogous to the food and fluid you consume to provide energy and give you form. That form is transient, and after a brief few moments of glorious cascade, it may swirl or just dribble away, but it will inevitably join that reservoir again. If the nozzle is changed, a different template is made—a different “life” is formed. Our bodies are like the shape of the fountain, with energy and material coming in and flowing out. The “water” that makes us up will always go back to the reservoir.

			No, there is no life after death—but there is always life in death. When you are alive, your body is a mass of beautifully balanced ecosystems, and so it is in death. Your dead body is a rich and vibrant paradise for microbes, a bounty for scavenging insects, birds, rodents, and other animals, some of which will come to your body to feast upon your mortal remains, and some of which will come, like the tinkers and traders exploiting a “gold rush,” to prey on the scavengers themselves. And this too is of significance for a forensic ecologist—for the way a body is being broken down, the kinds of scavengers that come for it, and at what rate, can itself provide vital pieces to the puzzle of who, what, where, and how. Maggots and carrion beetles, flesh flies and wasps; mice and rats, and carrion birds like ravens and rooks; foxes and badgers, earthworms, slugs, and snails. All of these have a part to play in the story of my work.

			It is almost time to move on. But first a word about the journey ahead.

			This book is not a life story, because the stories of our lives are by nature too vast and perplexing to be constrained by the pages of a single volume. This is not a textbook teaching you how to become a forensic ecologist. The scope of forensic ecology is so very wide and interdisciplinary. It involves aspects of botany, of palynology (the study of pollen, spores, and other microscopic entities), mycology (the study of fungi), bacteriology, entomology (the study of insects), parasitology, human, animal, and plant anatomy, soil and sediment science, statistics, and many other “ologies.” One needs to understand the structure, lifestyles, and distributions of organisms, large and small, and their interaction with the physical and chemical environment, as well as with other organisms. Learning it is a lifetime’s endeavor, and getting the right result (or establishing the most likely, as in this field there are never absolutes) is often close to a kind of intuition, a feeling built up from decades of experience of looking at the natural world holistically and using empirical science to get answers.

			But nor is this a book about death.

			I am not frightened of dead bodies. To me, corpses have ceased to be people; they are repositories of information where nature has left clues that we might follow. Very few times in my career have I let my guard down and been affected by the cadavers in the mortuary. The first was a twenty-two-year-old prostitute found dead in a wood, leaving three children behind. I was deeply sad for that girl, not because she was dead, but because of all she had suffered. She had been rejected by her parents at sixteen and forced to make her own way. She became insidiously controlled by a pimp who purposefully made her addicted to cocaine and then put her to work to support him and her drug habit. She bore three children, not knowing the identity of any of the fathers, but she would not give them up and her scrawny, scruffy little body bore testament to its neglect as she serviced men so that she could keep her children and cope with the rest of her existence. I cried over that girl as she lay exposed and cold on the stainless steel surface of the mortuary table, not because she was dead, but for all the struggle and misery she had suffered in her pathetic existence, while keeping steadfast in her loyalty to her children. I so admired her for that.

			One of the other cases that moved me was that of the murder of a fifteen-year-old Scandinavian girl, so completely perfect as she lay there on the slab, naked in the harsh lights of the mortuary. She was killed in woodland on a lovely summer’s day because of a man’s frantic lust and his obsession with seeing her naked as he was kneeling in the grass masturbating. Her physical perfection moved me to deep sadness, for the life she might have had, should have had, but never would.

			I have often stared at death, not only the deaths of those whose stories I have tried to piece back together but also the deaths of my own loved ones. I lost my parents, as we all do, but, before that, and sooner than I was prepared for, I lost the grandmother who half raised me; and, when I was still young myself, I was there when my daughter, not yet two years old, slipped away. My fanciful mind still sees her as a little girl in a Margaret Tarrant children’s picture book—where the whole of life is portrayed as being sunny and perfect. But my pragmatic self understands my fantasy. I have been close to death myself, and I see it for what it is: oblivious and dispassionate, just another one of nature’s many processes, as unfathomable as any of the rest.

			Consider this book as a journey through the world I work in, and me your tour guide into that fascinating edge-land where nature and death are intertwined. Along the way, I will take you to the hedgerow in Hertfordshire where my eyes were first opened to the potentialities of plants playing a role in criminal investigation—a moment that transformed my academic view of the natural world, and the new possibilities contained within it.

			I have sat at crime scenes for hours with maggot-ridden corpses, and been to the place known as the “Body Farm” in Tennessee, where cadavers are laid out to rot so that we might learn from them. We will go to the apartment in Dundee where blood-soaked carpets and cushions, thick with gray and brown growths of mold, provided vital evidence to identify the time of a murder victim’s death. We will go through dense plantings of trees and across lonely moorland; to a body left on a roundabout; and then to shamanistic rituals, harnessing the hallucinogenic properties of toxic plants in the heart of southern England; so, on to the shallow graves of too many girls who went missing, never to be seen by their loved ones again. Along the way I will lead you on forays into my own history: my loves, my losses, and the narrow, little valley in Wales where I was awakened to the wonders and breadth of the natural world. If, come the end, I have left you with a little bit of the wonder I find in looking at plants, animals, and microbes, and perhaps with a new appreciation of how we, as human beings, operate within nature, not set apart from it, then I will consider my work a success.

			The fact of the matter is that too few of us really understand how interconnected we are with the natural world. The vast majority of us now live in towns and suburbs, but whether we live in cities or whether we live in the remote reaches of the country, nature is everywhere. We might be the most interfering species ever to have walked or crawled on this planet, but we share it with more than a quarter of a million species of plants, 35,000 species of mammal, bird, fish, and amphibian—and, at the best current estimates, around 5 million species of fungus, and perhaps as many as 30 million different species of insect. And all of this without even mentioning the myriads of unknown microscopic species on which so much forensic ecology relies. There might be 7 billion of us on this planet, but for every one of us there are more than 200 million insects. When you think of it like this, it is perhaps no surprise to learn that nature is marking us in every step we take.

			Nowadays it is fashionable to say that we live in a surveillance society, but your movements can be tracked by more than cameras. I can tell the kind of place you have been by the microscopic particles on your shoes. I can see which route you walked home, through bluebell woodland or across a garden, by the pollen on your shoes. I might tell you where you lingered with a loved one, which corner of a field you waited in, which wall you leaned on when you were waiting for your friend. And if you are one of those unlucky souls who come to me as a cadaver, by measuring the molds growing on your skin and clothes, and by the pollen and spores in your hair, clothing, and shoes, I might tell your loved ones how, where, and when you died. I can tell you who took your loved one away by the pollen embedded into his boots as he carried her off to put her in a shallow grave. By retrieving pollen, spores, and other particles from the membranes lining their nasal cavities, I can tell you if someone was buried alive, or snorted up the surface of the grave as they were being strangled. Nature leaves her clues all over us, outside and within. We all leave our marks on the environment, but the environment leaves its marks on us too, and, although she sometimes needs to be coaxed, nature will invariably give up her secrets to those of us who know where to look.
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			CHAPTER 2

			

			Searching and Finding

			There was a girl who went missing. In the world we live in, there are too many stories that begin like this, but one in particular lodges in my mind. Joanne Nelson vanished on Valentine’s Day in 2005. By all accounts, she was bright and vivacious. She lived in Hull, East Yorkshire, and had dreams of traveling the world. She had strawberry blond hair, cut in a bob with a fringe just above the line of her eyes, and her colleagues at the local Jobcentre had no idea where she might have gone. As far as her parents knew, her boyfriend idolized her.

			Of course, I knew nothing of this. The first thing I knew about the Valentine Girl was when, already missing for eleven days, the police rang and asked me to help find her.

			This is often how it begins for me: the unexpected call that draws me out of bed and onto the motorway to travel anywhere the police are waiting at a crime scene. Sometimes I will be up at dawn, standing over a ditch, or in a lonely motorway turnout, looking over a body and taking samples from its remains, or, when a call comes in, I might be in my study at home, surrounded by books, papers, journals, and reference materials, with my cat on my lap, and my microscopes in the room next door, ready for action. Other times I will be in the laboratory or listening to a lecture at some scientific meeting. Familiar questions hit me one after another: Can you help us? What can you tell us, Pat? What can you show? Often the police have a limited understanding of what I can do, and what I need to be able to capture the traces nature has left behind to build up a picture of the possibilities—the might-have-been and the probably was.

			This time, all the police knew for certain was that Joanne Nelson was dead. She had died eleven days previously, strangled by the hands of her lover. Her killer thought he had been wily enough and clever enough to fool the world. He appeared on camera, pleading for his girlfriend’s return. He gave interviews to the press and stood alongside her unknowing parents, summoning up tears. But his tears were for his own plight and not Joanne’s.

			Murderers can be vain and arrogant; they often return to the sites of their killings. People say this is wickedness, driving them back to the murder scene to gloat—but perhaps they go back just to check on their handiwork, or perhaps they are compulsively drawn back to what they have done. But Joanne’s murderer had no need to go back to the scene of the crime because it happened in his own home. He had strangled her in the kitchen of the house they shared, overpowering her easily after she nagged him over household chores. He had had enough; fury welled up in him and he lost his temper. When a crime happens in the home, the avenues for a forensic detective to explore are often limited. Homes are full of our fingerprints and DNA and they will be coated in fibers left behind by our clothing. Joanne’s house had been scoured and nothing much had been found but, thankfully, the truth had already come out.

			For a time, Joanne’s boyfriend had kept up the façade of innocence. He told the world she had run away. He made plaintive pleas for her to return to the family home. But the secret was too terrible to keep and, when he confided in a friend, and that friend confided in his mother, the truth came out. Paul Dyson confessed to the killing he had earlier denied. The police had their man, but there was a problem. There was no body.

			Dyson could drive, but he had never gained a license. He only vaguely knew the roads of Hull, and beyond that, one road was much the same as any other. On the night he murdered Joanne, he wrapped her body in plastic and drove her as far as he could from familiar territory. He drove furtively through the night, along unfamiliar country lanes, until he found a lonely spot where he could bury her. Now, over a week later, he could recall so little of where he had been that it might have been anywhere in Yorkshire that needed less than half a tank of gas to get there. The area I had to consider was vast.

			“What can you do for us, Pat?” the policeman asked me. And my question to him was the same as it always is: “Well, what exactly are you asking, and what exhibits have you got so that I can try to give you answers?”

			My work often begins with things that you might think mundane, and so it was here, when the police provided me with the killer’s jeans, a pair of Nikes, a pair of Reeboks, and a garden fork found at his parents’ home. Paul Dyson had disposed of Joanne’s body in her own Vauxhall station wagon, and this meant that evidence in the form of pollen grains, spores, or other microscopic palynomorphs could be retrieved from the vehicle. I asked for the car’s passenger’s-side and driver’s-side footwell mats, both rubber pedal covers, the mat from the trunk, and the front spoiler from the bodywork. Exhibits such as these are my stock in trade: the shoes worn when a lover carried away his or her partner to bury the body; the material in which a still-warm corpse was wrapped; his trousers and jacket. These have been dutifully taken, logged, recorded, and sealed in evidence bags by crime scene officers.

			“What can you get from things like these?” you might ask, and many policemen still do. On one level, the answer is straightforward. Edmond Locard, the French criminologist and pioneer of the forensic sciences, who lived from 1877 to 1966, is associated with the maxim “every contact leaves a trace,” and this has become enshrined in forensic lore as “Locard’s exchange principle.” This clearly impressed Sir Arthur Conan Doyle, who once visited him in Lyon. What Locard postulated was that every time a criminal enters a crime scene, he both brings something with him that he leaves behind, and takes something of the crime scene away with him. Both of these can be used as what we call “trace evidence”—whether that is DNA, fingerprints, hairs, fibers—or the pollen and spores around which my own work is centered. They help us establish contact between people, objects, and places, and also, on occasion, provide a context for the time.

			On another level, though, a case like Joanne Nelson’s captures perfectly how the role of the forensic ecologist diverges from other forensic work, such as DNA analysis. I might be looking to retrieve trace evidence from the exhibits I have been given, but that is only the precursor to the main event, because what I am really searching for is an image. An image of a place that is half-imagined and half-real. What I am doing is absorbing all the information I can and using it to paint a mental picture of a place that I have never visited, and quite possibly never will. I call the image the “picture of place”—an imagined construct, but out there somewhere. This picture represents something real, a place I can summon into being by carefully considering the pollen, spores, and other microscopic matter that I retrieve from exhibits. It is the place I can see on the backs of my eyelids whenever I close my eyes. Some parts of the image are sharp, others are murky, sliding around like amoebae as more information is gleaned from the microscope. The place where you buried your lover, the place where your victim says you pinned her down and raped her, and which you say you were never near. It’s the place where you picked up the telltale clues that will one day expose you, and it is how nature relays the stories that nothing else can.

			And so, two pairs of tennis shoes, the foot pedals of the car, and a garden fork. These were the objects that might yield a picture of the place where poor Joanne Nelson lay.

			I set to work.

			My job is to give answers—or intelligence that might lead to those answers. It is work that can be long, tedious, and tiresome. For long hours I will sit hunched over my microscope before I stand up and stretch, wandering around and allowing my neck to rest. I might go straight back to the microscope because I had found something interesting and wanted to press on, or I might take a walk in the garden with my cat, or even play the piano, which stands against the wall in my study. The concentration it takes is heavy and must be sustained for long periods. Remaining focused matters more than anything else as, without this, any hope of correctly visualizing the picture of a place can vanish.

			Hours can pass by. I have driven myself to exhaustion trying to decide  whether the elements in a spine on a pollen grain are straight or oblique, whether the faint pattern of swirls is more characteristic of hawthorn, or some other member of the rose family. It is on decisions like this that cases can succeed or fail; a person’s freedom might rest upon the difference between one identification and the next.

			As I scan and count the various grains, I am building up images of plants and, from them, the habitats in which they have been growing. When an assemblage of pollen types eventually emerges from the microscope slides, it gives an idea of the vegetation at and around the crime scene; and from this I can get clues as to the acidity and wetness of the soil, whether the place is well lit or shady, and whether it is woodland and, if so, what kind. It might take me hours. It might take days or weeks, or longer. But sometimes, it all comes together neatly, and when this happens, the feeling of satisfaction is unparalleled. It can be like placing the last pieces into a jigsaw puzzle although, of course, there may be some wrong pieces and some gaps in my made-up picture. There may be pollen grains from other places on the shoes, and some of the plants at the crime scene may not be represented, but this is not a major worry because, if there are enough right puzzle pieces, the picture will be recognizable.

			Joanne Nelson’s murder was one of those rare cases where the picture emerged quickly and clearly; a few scans with the microscope and the essence of the picture was there. I did not have to think very carefully. They were wisps of evidence, but wisps that were almost tangible. Paul Dyson might not have known where he had been on the night he disposed of Joanne Nelson’s body, but his belongings were leading the way.

			I soon became certain that Joanne was lying in, or close to, commercial woodland; but I have learned, over the years, that one piece of a puzzle is barely ever enough. You must look closer and dig a little deeper, allow the pollen to reveal more of its secrets. Nor is the material you collect from a crime scene ever perfectly pristine and clear. Pollen might have disappeared or become degraded. There will be other microscopic plant and animal structures: the remains of micro-fungi, algae, plant, and animal fragments; all these may litter and confuse the view from which I am trying to pick out the critical evidence. And identifying the pollen grains is only the start. A bluebell woodland in Surrey might be similar to a bluebell woodland in Essex; Forestry Commission nurseries exist all over the country, and similar collections of trees may be planted in all of them. Worse still, in a single sample, a lone pine might yield a similar result to that of the edge of an extensive pine woodland. No, what you want—what you need—is to build up a picture, with all its contrasting and contradictory hues. Like a perfume, it might have one overriding scent but be suffused with others that can help narrow down the area we must search. That overriding scent might put you on heather moorland, in a pine forest, or somewhere along the coast, but the moors are vast, wild places, forests extend for miles across the nation, and in Britain we are never so very far away from the sea. No, what you are seeking is a combination, a specific mix of trace evidence, that can make your crime scene unique.

			Now, holding the picture of place in my mind, I stretched to pick up the telephone. It was answered immediately and I was relieved to hear the calm voice of the kindly detective superintendent, Ray Higgins. His assistant officers had been frantic for information, buzzing like drones around a queen bee, but Ray was different. His gentle manner belied his keen competence, sharp intellect, and steely determination to find this little girl for her parents.

			“Pat?”

			I was thankful that we were not using Skype; as I continued talking with my eyes closed, I must have looked like some demented mystic. “Yes, Ray, I can see the kind of place she lies in.”

			I could sense the relief at the other end of the line. “She is in a Forestry Commission–type nursery.” Ray became animated.

			“Pat—he said there were Christmas trees there. That makes sense.”

			There were a few grains of spruce in the profile: spruce, the tree doomed to be sacrificed each winter festival. I was pretty sure that it was not a nursery devoted just to the Christmas market, though, because only young trees are chosen for that. To produce pollen a spruce tree must be sexually mature, about forty years old at least, and it would be very tall by that age. If Dyson had recognized Christmas trees, there may have been a considerable stand of them, possibly near the entrance to the woodland. It is an enigma that one finds so little spruce pollen right in the middle of a pure spruce woodland, or even near one, although, to the initiated, the answer is obvious. Foresters favor spruce trees at about the age of forty for felling, just as they are coming to sexual maturity; they are cut down in their prime, leaving very little pollen evidence of their former eminence in the landscape. If you do find spruce pollen, there must have been mature trees somewhere in the area.

			Still with my eyes tightly shut so that nothing would distract me, I continued: “Looking at the results from the car, it seems as though it was driven up a forestry trackway, which had a dry, sandy soil, but might have had damp ditches at the edges, or in ruts. I can see that it is fairly open, but there is a lot of woodland with commercial conifers and a mixture of deciduous trees, mostly oak, beech, hazel, but with some sycamore and elm. There are damper soils because we have willow and alder. There also seems to be a lot of ivy and bramble.”

			My picture was tentative but, during fieldwork, and under the microscope, I had seen these plant communities many, many times before; and my results screamed “Forestry Commission.” But although I could easily recognize the plant communities, one thing I had learned very early in my career was that no two places have identical vegetation. Each is unique in the patterning and density of various plant species, and although I could describe the kind of place that Dyson had visited, I needed something special and unusual if we were to find the location.

			I could tell a lot more from the rather cursory results, but pinpointing the location would take a great deal of extra work. Within limits, I can fairly easily describe a picture of a place from the pollen evidence, but to find the location of the image is not quite as easy, especially if I am not familiar with the particular part of the country in the frame. I can predict the soil type and, often, the underlying geology, but in this kind of case, it is generally more efficient to ask someone who knows the local botany to use my description and do the groundwork.

			I continued, “Ray, you will need to go along an open track and eventually, probably quite near the path, there will be a stand of mature birch trees. That’s where you’ll find her. Oh, and . . .” I stopped, because I was certain the next words I was about to say would seem the most unbelievable of all, and yet, I was certain they were true.

			“She won’t be buried under the ground at all.”

			There was a silence, and I could now sense a measure of disbelief, but he just listened while I carried on: “She’s in a hollow, off the path, and will be covered over with birch twig litter.”

			I let that last thought of Joanne’s resting place linger, because this was the image I had seen most vividly.

			“How certain are you?” Ray asked.

			It is a question you must always ask yourself, so you must also forgive it of others, at least if they ask politely without an accusing disbelieving challenge I so often encountered in the early years.

			“Pretty certain, Ray.”

			There was a time when I was astounded myself at the specificity of the evidence I could produce, the detail that I could spirit up out of the images at the end of my microscope’s lens. But no more. Witnesses fabricate and misremember details so that two accounts of the same moment are only exceptionally exactly the same; video and still photography capture only part of the story, leaving out the wider context and subliminally directing your thoughts; but pollen profiles can be interpreted by competent palynologists who, in addition, have extensive field experience. There are always surprises, though, not covered by the textbooks and, again, this is where experience is golden.

			From all the samples I had prepared, it was clear that Joanne’s boyfriend had visited a wood which had, in addition to spruce, other commercially important conifers, including pine and some western hemlock. There were also deciduous trees, with birch being utterly dominant in the profile. It was an interesting assemblage of trees and other plants, and their distribution between the various exhibits was revealing. The place obviously had an acid, dry soil, but there were damper areas too. It seemed to me that the vehicle’s spoiler would give me a wider picture of the place because, as the car had been driven to the final deposition site, it would have picked up evidence all the way from the entrance of the woodland to where Joanne lay. Most likely, Dyson’s feet would only have picked up evidence from the actual place where he had put the body, and this would also have been carried on his shoes to the inside of the car.

			Birch dominated the profile, but pine was reasonably abundant. Oak, hazel, beech, heather, ferns, and grasses, typical of woodland and woodland edges, added to the jigsaw of an image. I was looking at residual pollen and spores; they had been produced in the previous growing season, or even before that. Hazel flowers from about December, but the others in the profile would have been produced from the later spring onward in the previous year. In other words, the evidence had been hanging around on the surface of the ground, in soil and on vegetation, since the previous season, probably even further back than that. No matter what the time of year, there is nearly always something for me to analyze and build up a picture of a place, even if that place looks unpromising to the police.

			I continued to search the slides.

			I retrieved nothing at all from Dyson’s jeans, and mostly grass pollen from his Nikes. Obviously, he had probably not worn these when the offense was committed. But when I looked at the slides from the Reeboks, the foot pedals, and the car spoiler, the place leaped out at me. It was already clear to me that we were dealing with a woodland dominated by commercially grown conifers, but now, as more slides were scrutinized, other pollen types started to be revealed. The mixture of palynomorphs made perfect sense. Nursery owners often include native deciduous trees, including birch, at the edges of their nurseries to mask the dense, boring monoculture of conifers. Birch cannot stand the shade, it grows well in poor soils, and its life expectancy is about the same length of time that it takes conifers to reach a size suitable for cropping. One can see why this “weed” tree is certainly a favorite of nursery owners.

			The richness of the material retrieved from the spoiler of the car suggested to me that Dyson had driven the car deep into the site, looking for a likely place to bury Joanne. The insides of the car revealed a miniature mystery nestled inside the bigger one. Even though Dyson’s Reeboks had been thick with pollen from the woodland itself, none of this seemed to have transferred to the driver’s floor mat—which was unusually clean, betraying only a couple of grains of pine pollen and a single grain of heather. Was Dyson sufficiently aware of forensic science that he had brushed, vacuum cleaned, or even scrubbed the floor mat? It certainly seemed so. Yet the mat on the passenger side revealed the same rich assemblage as his Reeboks had, and images of how this came about flashed into my mind: to lift something big out of a car, you sometimes have to step into one of the footwells to brace yourself there. I could imagine Dyson, readying himself to lift Joanne out of the car and, grappling with the weight of her’s body, planting his foot down on the passenger’s-side mat to get better leverage.

			I had established that we were looking for a commercial forest but I needed something to pinpoint its location and the kind of place within the woodland where Joanne might have been placed.

			Realization came by virtue of the garden fork.

			There was a lot of birch pollen on Dyson’s footwear and where he had transferred it to the passenger’s-side mat of his car. But, when I examined the sample from the garden fork, I was staggered. There was birch pollen up its shaft, birch pollen on its handle, but on the tines it was thick to the exclusion of almost everything else except a few grains of pollen from typical garden plants.

			An image of a place suddenly forms in my head. It is not as magical as it might seem. It is intuition built upon all my years of slogging through basic subjects, trekking, and working in the field, and continuously accumulating reams of knowledge about the natural world around us. All this is stored and processed in a remarkable supercomputer, the human brain.

			This time I saw it clearly: how Dyson had driven Joanne’s Vauxhall station wagon along a Forestry Commission track of dry, sandy soil; how the commercial conifers had risen up starkly around him until he found a place where the trees were not so dense, and eventually he came to a stand of birch. This seemed the perfect place. Digging a grave is hard work, and digging a grave with a garden fork is impossible. A fork is no good for digging a grave but it certainly is good for scraping.

			If you spend any time wandering through woodland and commercial forests which are often at the edges of heathland and moorland, you notice the dense buildup of twiggy litter. It collects in hollows, and you can get caught out by thinking there is solid surface until you stumble into a hole. The floors of commercial forests are riddled with undulations, where clumsy furrows made by forestry workers create hollows and hummocks, and are mementoes of past planting and felling. Why bury a body when you could find a suitable hollow and just scrape litter over it to mask its presence?

			I suspected that he had carried Joanne’s limp body, placed her in a convenient hollow not more than 100 meters or so from the track. Behavioral profilers  have worked out that about 100 meters is the limit of someone being willing and able to lug the dead weight of a corpse. I imagined him stumbling, his Reeboks sinking into twiggy litter, he would have panicked, realizing that it was too difficult to bury her. But he could hide her. I thought he could have rolled her into one of those hollows and, using the garden fork, scraped the birch twig litter over her, masking her from view. Of course, she had to be in a hollow so that sufficient litter could cover her. If she had been left on a flat area, there
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