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Introduction


‘For every expert, there is an equal and opposite expert.’

– Arthur C. Clarke (1917–2008), science fiction and science writer



From the moment I dissected my first human cadaver when I was nineteen years old, I knew I was born to be an anatomist. My passion for anatomy has remained an unbroken seam throughout my life and, when I die, I will continue to teach it through the dissection of my remains by a new generation of scientists.

I realized very early in my career that I wanted to apply my anatomical knowledge to help solve real-world problems in a tangible way. Since I had no desire to work with mice or rats or to look at cells down a microscope, and no interest in gene expressions or modifications, becoming a cell biologist, geneticist or developmental biologist – options other anatomists were choosing back then – was not for me. What could I do? Dead bodies was the answer. And as soon as my first forensic case landed on my desk, I sensed instantly that the anatomist might become a forensic anatomist.

But at that time, there was no such discipline and ‘forensic anthropologist’ was not a designation used in the UK. Gradually the American job description would be adopted. My role of identifying the human, or what remained of the human, for medico-legal purposes saw me spending most of my early career as a handmaiden to police detectives and forensic pathologists.

I assisted with the lifting of skeletal, burned or fragmented human remains from burials, disaster sites and crime scenes. I reconstructed bodies and bones in the mortuary. I would offer preliminary intelligence on the identity of the deceased, how many individuals were dead and how long they had been dead. I commented on pathologies and traumas for the pathologist so they could give the final opinion. I would reconstruct heads blown to pieces by ballistic missiles to enable the pathologist to confirm the entry and exit wounds and the trajectory of the bullet. I would lay out the skeletal remains of children because so very few others knew where each of the hundreds of little pieces belonged. I had been the kind of child who loved jigsaws – seeing patterns and fitting pieces together to bring a full picture into focus.

In the early years, the reports I submitted to the police detailing the work I had carried out and my opinions on what I had found were usually the end of it. Even though I was teaching lawyers about my subject in classrooms and conference halls, it would be some time before I ever encountered one in their natural habitat. But I was well aware that, by definition, the ultimate destination of the forensic scientist must be the courtroom. By taking on forensic casework, I had implicitly agreed, if required, to attend court to testify as a forensic expert witness.

I had read all the books, manuals, policies, procedures and codes of practice but, with no legal training, when the first summons came it was terrifying. I emerged from the courtroom that day thinking I never wanted to darken the doors of another, and yet that was exactly what I did, time and time again, as I moved into specialisms such as criminal dismemberment and the identification of living individuals. But with each case I honed a little more of the craft essential for a scientist to survive the fearsome interrogations of our adversarial justice system.

Although I never lost that feeling of trepidation, the forensic element of my career has been rewarding in equal measure. It has been a huge privilege to bring my scientific knowledge into the courtroom to speak to how the bodies of both perpetrators and victims of a crime may – and, just as significantly, may not – help to establish the truth.

The role of the forensic expert witness is one that was born at the intersection between law and science. This book examines how the three pillars of the criminal justice system – science, the law, and law enforcement – have evolved in relation to each other. We will explore some of the key milestones in the development of forensic science through some pivotal criminal cases, tracing how individual ‘sciences’ have, over the years, come to be accepted in the courtroom – sometimes when perhaps they should not have been – and meet some of the pioneers of forensic science in the lab and the witness box.

Along the way I hope to shine a light on this important strand of a forensic scientist’s working life which involves, on top of the day job, preparing for courtroom appearances that may well never happen, recording everything we do and see in meticulous detail to produce our reports, and navigating relationships with the other players in the justice system: the detectives, our fellow scientists and the lawyers. Real forensic science is not as exciting, or indeed as cut and dried, as crime novels and television dramas would have us believe, I can promise you, but occasionally the truth can be stranger than fiction.

This is not, and nor is it intended to be, a comprehensive history of forensic science; rather it is an intensely personal view from the perspective of one small cog in a very large machine. Cases heard in different countries will, of course, have been tried under different laws, court systems and legal traditions. Even within the UK, we have three separate jurisdictions – England and Wales, Scotland and Northern Ireland – whose justice systems vary, which can have a bearing on how a case unfolds.

I am not a historian, a police officer, a lawyer or indeed an expert in any field other than my own, and sometimes, for very good reasons, forensic experts are not informed of the rationales and decision-making taking place in other silos of the justice system. So if I am guilty of any mistakes or misunderstandings, or if I have at times been over-simplistic in my interpretations in fields outside my expertise, the fault is all mine.

As the twenty-first century progresses, we are seeing our forensic ecosystem decline, primarily through a chronic lack of investment, succession planning and funding. We have a shortage of detectives and crime-scene investigators on the ground, financial support for scientific research is scarce and the ever-growing backlog of cases waiting to be heard in our courts has become such an acute problem that we have even considered conducting trials without juries in an attempt to clear it. Demoralized expert scientists are deserting the field in droves as we find ourselves in a race to the bottom of the commercial pyramid to do everything faster and cheaper through automation, technology and artificial intelligence.

The price of allowing this graveyard spiral to continue is a steep and dangerous one: the potential for more miscarriages of justice. Some of the stories explored in these pages show what can happen when flawed science or methodology is presented in court, corners are cut, the relevance of the evidence is misunderstood, or when an expert speaks beyond his or her expertise or is simply not up to scratch.

In our relentless drive forward we too often arrogantly neglect to absorb the valuable experiences of those who blazed the scientific and investigative trail before us and have seen it, done it and learned the hard way. The missteps of the past recounted here, as well as the incredible scientific breakthroughs, have a great deal to teach us as we tackle present and future challenges and seek to harness new technology and advances in science to assist our judicial system. They also reveal how central to it all is the crucial part played by the expert witness, small cogs though we may be, in interpreting for the court the contribution science can make to the pursuit of justice.




1

Tricks of a trade


‘An expert is someone who knows more and more about less and less until finally he knows everything about nothing.’

– Nicholas Murray Butler (1862–1947), philosopher and diplomat



The Glasgow courtroom is hushed. The forensic expert witness in this murder trial gave her first tranche of evidence during the examination-in-chief that morning and the jury are perhaps a little sleepy after an extended lunch, although eager to hear what is coming next. She stands alone, braced for the imminent cross-examination. She has calculated that it probably won’t last more than a couple of hours, perhaps even less, to allow time for re-examination by the Crown, should they choose. But for certain, nobody, and especially not the judge, wants this evidence to go into a second day. All eyes are on the forensic expert witness. The courtroom barely breathes.

No one notices that she has slipped off her shoes so that she is grounded for the interrogation. Every time she finds herself standing in the witness box, she thanks a higher being for the invention of elastic. A tight waistband distracts. She directs her feet towards the jury so that she is forced to twist her body into a less comfortable position to listen to the question put to her by the defence advocate and can then return to a natural posture to give her answer to the triers of fact. This may be the judge’s courtroom, but the most important people present are the members of the jury. They, and they alone, will pass the verdict on the charges brought against the person in the dock.

Everyone will employ the tricks of their particular trade today. Now the defence QC rustles his papers and a frown settles on his forehead. He purses his lips for a moment, tapping them thoughtfully with his pen, before rising slowly, adjusting his spectacles on the bridge of his nose without lifting his gaze from his papers. He rubs his chin, as if perplexed by something of consequence he wishes to share with all but perhaps needs a little help with first. Something he doesn’t quite understand.

Don’t be fooled for a single second. This is all part of a theatrical performance. The jury, sitting on the edge of their seats in anticipation of the gladiatorial event that is about to commence, know this. They have seen it on TV. They love forensic science dramas, especially CSI: Miami and Silent Witness. They count themselves well versed in the subject.

The defence QC holds a long and rather awkwardly drawn-out silence with just enough menace to have them shifting uneasily in their seats. They can feel the tension building.

Save for the defendant, there is only one person in the room not enjoying this tension: the forensic expert witness, who must remain calm and outwardly unflustered, however fast her heart is racing. And that forensic expert witness is me.

Never looking me in the eye, and in a laconic drawl that only the posh end of Glasgow can muster, he says in a quiet voice, dripping with barely concealed contempt, ‘Now then, Professor.’ A brief pause before the slightly sarcastic emphasis placed on my title makes it clear that he has no regard for who I might say I am. And here it comes.

‘Do you consider yourself to be an expert?’

He could only look more like Rumpole of the Bailey if he tucked his thumbs into the braces I suspect are hidden under his gown. And if I were a betting woman, I’d put money on them being pillar-box red.

For a rookie, this question is a well-concealed and potentially fatal bear trap. You need only be caught in it once before you learn to spot it from a distance and swerve round it. There is no doubt that our judicial system would prefer a definitive ‘yes’ or ‘no’ answer; science, on the other hand, inhabits the multiple shades of ‘maybe’ that lie between them. As scientists, we are accustomed to living, working and debating in that world of shifting shadows. Like the words ‘never’, ‘always’, ‘certain’ and ‘unique’, the responses ‘yes’ and ‘no’ need to be thought about very carefully before they are uttered in a courtroom. In all honesty, if you are an expert witness it is best, if possible, to avoid them entirely.

At this juncture, nobody in their right mind would say, ‘No, I am not an expert.’ It would be professional suicide. The lawyer would move directly to a request to have you removed and the evidence given thus far struck from the record. The defence team’s job would be done and you might never work again in your field. The advocate didn’t for a moment expect me to say that. What he was trying to do was steer me towards the one answer he really wanted to hear: ‘Yes, I am an expert.’ Then all his legal Christmases would have come at once.

But what is the problem with that? you may ask. That very morning, the prosecution had outlined my professional credentials and experience at some tedious length and the judge had allowed me to give evidence-in-chief without objection, as had the defence. The objective here had been to establish my credibility, hear me put forward the evidence upon which my testimony was based and convey my opinion in language, while discounting other less likely explanations, that was both accurate and easy for the jury to understand. So surely it is perfectly reasonable for the court to infer, and for me to confirm, that I am indeed an expert?

I have over thirty-five years of experience giving expert evidence and testimony in both UK and international criminal courtrooms. I have a whole bunch of university degrees, earned and honorary, in the subject on which I am being questioned. I have taught it for nearly forty years, to students, police, lawyers, judges and others. I have secured multi-million-pound research grants and published over a dozen textbooks and more than 150 research papers. I am an elected fellow of five of the country’s most prestigious scientific royal societies and I have been honoured by both the late Queen and the current King. Of course I blooming well consider myself an expert or I wouldn’t be standing here in the first place.

But to say so would be to spring the trap that could shear my foot clean off at the ankle.

As an expert witness, it is crucial that I keep my views to myself, for on this matter I can have no opinion. This is not my game and these are not my rules. You never walk away from any courtroom encounter without sporting some fresh wounds. All you can do is pray that none of them will be fatal and you will live to fight another day. You learn from every experience to prepare yourself for when the same questions and situations recur. It is a truly stressful arena for a scientist, daunting and friendless.

As a scientist is measured by his or her reputation, protecting that is everything to us. The lawyer, on the other hand, has no concern for the preservation of my good name. He, quite rightly, cares only about his case, his client and his own reputation. In the courtroom it is every expert for him or herself.

In this case I have been called by the prosecution, and the defence counsel therefore wishes to convey to the jury that, far from being the world’s leading expert, I am something much closer to a blithering idiot. He would quite like to demonstrate that nobody in their right mind should ever allow me to have an opinion and that the prosecuting counsel are little better than fools for having approached me in the first place, let alone entertained my evidence.

We both want to win this duel, but sometimes we both know we are going to have to compromise. There is a limited amount I can do to influence which of us is the victor as the lawyer is almost always in the stronger position. I have been both the hero and the zero, depending on how well my testimony has gone, how thoroughly I have done my job and how successful I have been in countering the tactics and deflecting the attacks of my interrogator. As a scientist, the most I can hope for is fair questioning and the most I can provide is appropriate, informed and honest responses. The rest is a lottery. All I want is to come out of it having served justice to the best of my ability and to go home with my reputation reasonably intact.

Having learned the hard way at the hands of some of the most experienced lawyers in the business, I know that there is only one viable answer to this defence counsel’s question, and I duly give it. I look down at my hands, which are resting on the edge of the witness box – that way nobody can tell if they are shaking – and, affecting an unruffled demeanour, I play his game. I leave my own small, though significantly less uncomfortable, pause before responding, with appropriate deference, ‘Sir.’ Another pause, for the briefest of moments, and then, with no detectable sarcasm in my tone, I continue: ‘With the greatest of respect, it is not for me, but for the court to decide if I am an expert.’

I look up and catch his eye. There is the merest hint of a smile twitching at the corner of his mouth that would not be visible to the jury as he silently concedes the first point in the game to me. He now knows I am a seasoned player and that this is going to be an interesting afternoon.

I cannot let my guard drop. I must focus on doing my job and nothing more. I am there to assist the court, not to please or impress. I must at all times be impartial. Arrogance and anger, the expert witness’s greatest vanities and weaknesses, can so easily be exploited by experienced and learned legal counsel. Hard as it is to control those emotions sometimes, especially for an irascible, middle-aged, red-headed Celtic woman, you cannot afford to display either ego or temper.

∼

What exactly is a forensic expert witness? Let’s look first at the concept of the expert witness before moving on to the expert witness who just happens to be a forensic scientist.

Even if your only experience of a courtroom is from TV dramas, I doubt it will come as any real surprise that how it is portrayed there rarely reflects reality. One is a set designed for the purposes of entertainment and the other is most definitely not, though it may on occasion provide it.

Within this unique and unusual environment, the role of the expert witness is an oddity. If, by virtue of training, knowledge or experience, you are able to help the court on matters beyond the expected understanding of a lay person, you could potentially be called upon as an expert witness. You can come from virtually any walk of life – you may be a doctor, dentist, mechanic, electrician, beautician, jeweller or teacher – you just must be an expert in something. For some, acting as an expert witness is a full-time job, although they are more likely to be found in the civil than the criminal courts.

Because you are an ‘expert’ in something, you are the only person in the courtroom who is permitted to offer an opinion, even though you did not witness the crime or have any personal knowledge of the factors or players involved. You have been called because you have a specific professional insight that could help the jury to better understand what has happened, and who may be responsible, and thereby assist them to reach a more informed decision.

How does forensic science interact with this? We could get tangled up in the origin (etymology) and meaning (semantics) of the words ‘forensic science’, but we all have a pretty clear idea of what we mean, don’t we? Just two words. How difficult can it be?

‘Forensic’ comes from the Latin adjective forensis, meaning ‘in open court’ or ‘public court’, originally the forum that was the site of the early law courts and open oratory spaces of ancient Rome. It does not relate to the police, or to investigations. I think we all pretty much know what ‘science’ means, and all the ‘forensic’ bit does is take that expertise into the courtroom to assist the jury to make up their minds about a defendant’s guilt or innocence. The word itself is from the Latin scientia, meaning knowledge, but specifically based on demonstrable and reproducible data.

So a forensic scientist who is an expert witness is quite simply a scientist – any scientist – called upon to assist a court in its deliberations and who is permitted to explain, advise and give an opinion on matters within their particular area of expertise that are outwith the expected common knowledge of the jury, judge or legal teams. It is the ‘expert witness’ and the ‘scientist’ elements of this role that have the greatest significance. Yet it is the part that is the least relevant, the ‘forensic’ bit, that seems to get everyone so terribly excited.

I have been told that when a jury is informed the next witness will be ‘a scientist’ there is a general groan as they visualize some geek with mad sticky-out hair in a white laboratory coat who will talk in a language they don’t understand about statistics or chemical formulae. A boffin. But when they hear that the next witness is ‘a forensic scientist’, apparently everyone is more likely to prick up their ears. I can only apologize to the jury-serving public on behalf of forensic scientists everywhere for being such a disappointment to them when all we want to talk about is probability, likelihood ratios and Bayes’ theorem.

How on earth did we get to this crazy situation where the ‘f’ word has become so emotive? Does the literal meaning of ‘forensic science’ match the way its interpretation has evolved? To me, it means ‘the application of verifiable and reproducible knowledge to matters of relevance for the courts of law’. A somewhat vague definition, perhaps, pompous even, but probably adequate, despite possibly sounding dull as ditchwater to a jury. There are, of course, numerous definitions, many of which I am uneasy with, but see what you think.

One source defines it as ‘any scientific process used as part of a criminal investigation’. But surely it isn’t just about a ‘process’. Where is the knowledge and where is the court in this definition? Another offers: ‘the application of scientific principles and techniques to matters of criminal justice, especially as relating to the collection, examination and analysis of physical evidence’. Fine as far as it goes, but where is the expertise and opinion, and why is it only physical evidence? The one I find really difficult to reconcile with what it is trying to explain is: ‘[the provision of] scientific evidence for use in courts of law to support the prosecution or defence in criminal and civil investigations’. Forensic science is not there to support either side in our adversarial legal system. It is there to offer impartial and objective interpretation.

This just goes to show why being pedantic about what forensic science means doesn’t really achieve very much because we will just continue to circle the drain for ever if we pursue it.

Throughout this book we will see how the ‘f’ word seems to make a world of difference to the public perception of science, not just in the courtroom but in everyday life. It has become so commonplace, whether we are talking about entertainment, education, news, politics or war, that it has taken on a power of its own which is not always justified. Science in the courtroom is one small part of the evidence. An important part, certainly, but if at times it seems to hold disproportionate sway, it always needs to be placed within the context of the entire proceedings.

Bringing a person accused of an offence to a criminal trial requires a large cast. The headliners in the performance played out in the courtroom are undeniably the judge, the legal teams and the jury. The rest of us have mere walk-on parts in a three-act play that is simultaneously always the same and yet never the same twice. But the expert witness, if not necessarily a prominent actor, is a significant one because of the privilege he or she enjoys of being the only one allowed to theorize.

So how does the expert witness fit into the process? I can only speak to this very broadly, from my own perspective, as often we are not party to what takes place beyond our subject. We may enter the picture right at the beginning of a police investigation. In my profession as a forensic anthropologist and anatomist, for example, I may be called upon following the discovery of a dead body, before the identity of the deceased is known, to help establish what has happened to them, or who they might be. Or perhaps I will be asked to examine images recovered by the police before anyone has been charged with any offence.

It could be some time before an arrest is made or charges are brought. In the course of an investigation, multiple suspects and people of interest may be interviewed, possibly even arrested and released either without charge or on pre-charge bail while a charging decision is being considered. The police will continue to gather evidence and may secure the services of many expert witnesses in the course of their investigation, all of whom will submit written reports detailing their findings and opinions.

Once the police believe they have enough evidence to charge a suspect, having consulted with the Crown Prosecution Service (CPS) or its equivalent, and have been given the green light by the CPS for charges to be brought, the suspect becomes the accused. When the accused gets to court, he or she is described as the defendant. This change in terminology simply indicates the stage of legal proceedings reached.

The CPS now continues to build its case for the prosecuting legal team. For serious crimes, the solicitor who initially handled the case for the CPS will in due course hand over to a barrister for the courtroom presentations. Barristers are court advocates and independent specialist legal advisers who are usually self-employed and work from chambers where they share office resources with other barristers. In Scotland, as members of the Faculty of Advocates, they are known as advocates rather than barristers.

In England and Wales, they are professionally styled ‘barristers’ once they are ‘called to the bar’, a reference to the wooden barrier in old courtrooms that separated the public area at the rear from the space near the judge at the front reserved for those having business with the court. In England, the Inns of Court have held exclusive rights to admit candidates to the bar for over 600 years and all barristers must belong to one of the Inns – Gray’s Inn, Lincoln’s Inn, Inner Temple or Middle Temple.

On the accession to the throne of King Charles in September 2022, the highest-ranking legal advocates, known throughout the seventy-year reign of his mother Queen Elizabeth II as QCs (Queen’s counsel), immediately became KCs (King’s counsel). KCs are predominantly barristers or advocates by profession. Their appointment is often described as ‘taking silk’, a nod to the silk gowns they wear in court. With the line of royal succession being male for the foreseeable future, they are likely to remain KCs for many years to come.

The defendant will be brought to court for a preliminary hearing and will enter their plea. If they plead guilty, and there is further information to be considered, the judge will set a future date for sentencing; if not, sentence may be passed straight away. If the accused pleads not guilty, the judge will set a date for trial and decide whether the defendant is to be remanded in custody or released on bail until the date for the trial. This very much depends on the nature of the crime and other factors such as whether the defendant poses a flight risk or a risk to the public. The defendant has a right to legal representation, and their defence counsel, secured either privately or through legal aid, will be given full disclosure of all the evidence held by the prosecution so that they can start to build their own case. The defence may also wish to interview witnesses and engage their own experts.

When it comes to trial, the judge is the authority on matters relating to the law, but it is the jury, composed of members of the public, who are the ultimate decision-makers on whether the Crown’s case has been proved beyond reasonable doubt – the legal standard of proof. Many a lawyer has been seen to shake their head in despair and heard to bewail that nothing is less predictable than a jury’s decision.

Once the trial is underway, both legal sides will call their witnesses, ordinary and expert, to give evidence, and the defence may also choose to call the defendant (the prosecution is not allowed to do so). As it is the prosecution that is bringing the case, and therefore the onus is on them to prove it beyond reasonable doubt, they go first. The defence does not need to prove innocence, only that there is reasonable doubt, which they must try to introduce by countering as many of the prosecution’s ‘points to prove’ as they can.

The Crown commences proceedings by interviewing each of their witnesses (ordinary and expert) via examination-in-chief. The defence may then opt to cross-examine, although there is no requirement for them to do so. If they take this opportunity, the Crown may as a result re-examine the witnesses on any points they believe require clarification.

When the Crown has finished its presentation, the defence takes over, following the same process: examination-in-chief of any defence witnesses, ordinary or expert, cross-examination by the Crown if it so chooses, and re-examination by the defence if considered necessary. Each side will conclude with closing statements. The Crown makes its case first, then the defence, which gives the defence the last word. Everyone, after all, is considered innocent until ‘proven’ guilty.

After being instructed by the judge, the jury (consisting of twelve members of the public in England, Wales and Northern Ireland, fifteen in Scotland) retires to deliberate and consider their verdict and will return to the court to deliver it. If the verdict is guilty, it indicates that they believe, beyond reasonable doubt, that the defendant committed the crime with which he or she has been charged, and the prosecution has proved its case beyond reasonable doubt. If not guilty, they do not believe the Crown has proved its case.

It is not, then, always about innocence or guilt per se. It can also be a matter of what can or cannot be proved. Until 2026, there was a third verdict available to juries in Scotland: not proven. Broadly speaking, this meant that the jury believed there to be something of note in the Crown’s case, but the prosecution had failed to prove it beyond reasonable doubt. This still constituted a legal acquittal of the charges brought. Some mistakenly assumed it left the charge open for reconsideration. It did not, except in specific circumstances which we will consider later.

Victims, families and support groups campaigned long and hard for the abolition of what was known as the ‘bastard’ verdict, arguing that the stigmatizing air of ‘no smoke without fire’ left an unacceptable doubt hanging over these cases. Others, including many lawyers, strongly defended it as a safeguard against wrongful conviction and an indicator of jury uncertainty.

The Scottish government having decided that its removal from the legal arsenal would create a ‘clearer, fairer and more transparent decision-making process’, criminal trials north of the border now require at least two thirds of the fifteen jurors – so at least ten – to be in agreement for a conviction to be secured.

In all UK jurisdictions, if the defendant is found guilty and a custodial sentence is required, the judge will in all likelihood call for them to be remanded in custody to return to court for sentencing at a later date. If acquitted, they will walk free.

∼

Back in the three-act play unfolding in that Glasgow courtroom, I had already been in the witness box for two and a half hours of Act 1 – the examination-in-chief by the prosecuting counsel. If they can, the prosecution will use the whole morning for this, leaving a reasonable time, but not too much, in the afternoon for the cross-examination by the defence (Act 2), with any necessary re-examination by the Crown (Act 3) to sweep up at the end.

It is likely that the forensic scientist will be the only expert witness heard that day due to the complicated nature of their evidence. However, I have known of cases, fortunately none of them mine, where a scientist was required to give testimony over four consecutive days or more. It can be a punishingly long time to concentrate on answering questions honestly, objectively and impartially while remaining constantly on the alert for the traps set for you along the way by the opposing legal team.

The expert witness is generally unaware of the legal strategy that has been decided upon by either side and sometimes a lawyer just goes fishing, not quite knowing what they are looking for, until an unguarded comment seems to set off a little ‘click’ inside their head. The experienced lawyer will recognize this as a signal that there might be something here they can use to unsettle or undermine the expert, and they will start to pick, pick and pick some more. These are dangerous moments when, without warning, you can find yourself on entirely the wrong track with no space to turn around. It isn’t just about self-preservation, although sometimes it feels like it. You have spent decades of your life in scientific endeavour and training to get to this point and if you are hounded out of court with your reputation shredded like confetti and your tail between your legs, how are you going to be able to assist the next case, or the one after that?

Often our involvement in a case will end with submitting our report to the court, and we hear no more about it. While nobody forces us to take on forensic cases, once we have accepted them and contributed the work, we are required to appear in court if called as a witness.

We must therefore prepare for a courtroom appearance, irrespective of whether we are ever called, dating and signing every page of our notes, documenting every photograph we take, summarizing the hours spent on the work – when did we start and when did it end? Every single detail cross-checked by a colleague to make sure it makes sense. Then you wait. Sometimes nothing ensues for months, sometimes years, often never. This is why it is so important that our notes are detailed: we are human and we will forget. As a senior police officer once said to me, ‘If it ain’t written down, it didn’t happen.’

The careers of most scientists are fundamentally dedicated to research, teaching and publishing. Given that the role of expert witness, rarely noticed beyond the confines of the courtroom, nevertheless has the capacity to destroy a career, many scientists find the risk too high a price to pay. Some who don’t like the heat simply opt to stay out of the kitchen. Yet plenty of us grit our teeth and come back time and again until eventually, even the veterans among us decide we have had enough. Others embrace the role in their retirement from their profession. However, that can also be problematic, as we shall see.

My credentials were not questioned by either side in that Glasgow murder trial and so the defence advocate chose, wisely, not to pursue that line of inquiry any further in his cross-examination. There was nothing to be gained and, in the eyes of the jury, it might come across as bullying. Juries don’t like that, especially if they have taken a shine to the expert. So it is always worth the expert remembering to smile when appropriate, to dress in keeping with their professional status and to be genuinely respectful and helpful to the court. You have to look, as well as to be, professional, approachable, unflappable and accommodating under fire from the opposing counsel, who will want to get under your skin. The best advice I was ever given was not to try to be clever, sarcastic or smart, and never, ever to try to be funny.

Only once do I remember a titter echoing round the walls of the courtroom while I was being cross-examined, and it felt so wrong. It was during a murder trial involving the dismemberment of the victim. The defence counsel challenged me with the proposition that the implements required to undertake the dismemberment I’d described would surely have needed to be of a professional standard. I assured him that it could have been performed with sharp implements that may be found in most kitchens, including my own. Sometimes just a few extra words can be too many. Without missing a beat, he wisecracked, ‘Remind me not to take up an invitation to yours for dinner.’ The room laughed uneasily.

Looking back, it perhaps provided a welcome outlet for a bit of the tension that was building in what was a really difficult case to listen to, given its violent nature and the vulnerability of the victim. But I remember how utterly alien it felt to me to hear laughter at a murder trial. I am always acutely aware that there may be family and friends of the deceased in court and that this is no laughing matter for them.

I was so uncomfortable I was incapable of cracking a smile. I imagine I just looked mortified, and in fact that may well have been the most fitting reaction for me to convey, although it was purely instinctive. Was the defence counsel’s comment unprofessional? Probably, but it was not aimed at the crime or the deceased. It was aimed at me, and I was a safe target.

Having failed in his first attempt to get me removed from the court before I could give any further evidence by tangling me in knots over my credentials, the defence advocate in the Glasgow trial tried another tack. Who, he asked, had paid for my services?

The intention here is to suggest to the jury that you have been ‘bought’ by the prosecution or the police and are biased in favour of the side that retained you. Counsel is trying to cast you as an opportunist, an avaricious gun for hire. Perhaps in some countries this remains a justifiable question. And indeed, in our own history we have seen the adversarial justice system pit experts against each other. Often the one paid the most may have had the loudest voice, but not necessarily the deepest seam of truth and understanding.

You don’t get rich by being a scientific expert witness in the UK criminal courts, that’s for sure. The same is not always true of the civil courts, where serious fees can be, and are, charged and there is a comfortable living to be made in some areas of expertise. The days of naming your own fee have largely passed for most disciplines, and certainly for mine.

It is not permitted for testimony in our criminal courts to be bought. Regardless of which legal team has secured the services of the expert, prosecution or defence, you are not, and must never attempt or pretend to be, an advocate for one side or the other.

I have seen a police-employed forensic biologist torn to shreds on the stand on this issue by one of the most erudite and experienced defence KCs in our country. It was painful but oddly compelling to behold, like a train crash. As the expert started to get angry and flustered and rose to his employer’s defence, I wanted to stand up and shout, ‘Stop! That’s just what he wants you to do!’ But, of course, all I could do was sit there and watch the runaway train coming for him. I wouldn’t be surprised if he never practised again. It was brutal – a textbook example of how not to respond to cross-examination. It should have been filmed and used to instruct every single forensic scientist. It is our job to be prepared for anything but to respond in nothing other than a measured manner to what is relevant to the case and within our area of expertise.

Standing in that witness box, I could confidently and honestly state that all payment for work done went to my university and not to me personally. I took only my salary. I stopped there, but counsel clearly thought he may have heard that clicking noise, and he persisted.

Had I just said five words more than I needed to? Damn it.

‘Are you saying that you do not benefit at all from the income associated with the work you do for the Crown?’

It is crucial to be truthful and hide nothing, whatever comes your way. I readily acknowledged that a proportion of the income was returned to my academic department to enable me to send students to conferences, or so they could conduct their research in places where we did not have the resources to finance their work. Sometimes it bought textbooks for our library or equipment for the laboratory.

Having failed to get what he wanted, the advocate dropped that line of questioning pretty quickly too. But I suspect it was a strategy that had worked for him in the past and he had thought it worth a punt. He smiled again. I had passed first the arrogance test and now the avarice test. Where would he go next? When Act 2, Scene 1, the attempt to undermine the expert witness, disappointed him, I was fully expecting things to take a personal turn.

Act 2, Scene 2. For an opposing counsel to choose to become personally confrontational carries the risk of alienating the jury. What they will do is have their junior counsel trawl the internet and social media – Facebook, Instagram, X (formerly known as Twitter), you name it – looking for any chink in your armour they might be able to use against you more artfully: the tiniest thing that might be exploited to call into question the jury’s trust in your impartiality, reliability or professionalism. You learn very quickly to minimize or conceal your digital footprint. They will search Westlaw, an online legal database service, to see if any adverse remarks have been made about your performance in other cases. It may take only one negative comment hidden there to permanently hole below the waterline your value as an expert witness.

I remember a colleague telling me about a defence QC unearthing online a lecture he had given over a decade before. In the witness box he was asked, ‘What was said in this lecture is not in agreement with the opinion you have given today. Were you right then or are you right now?’ Given that science is an ever-developing continuum this is, of course, a preposterous question, and one easily parried with the explanation that every discipline evolves.

As scientific endeavour enlightens our understanding, our mistakes emerge and new research impacts on our views, so our opinions can change and we revise and update. Many scientists in ancient times would have given sworn testimony that the Earth was flat. Remember that the reason you are in the courtroom in the first place is that you are the expert scientist, not the lawyers. You may be operating under their rules, but the science is your domain.

Not only does the digital world never forget a transgression, but also not everything written about us out there is even true. Anyone can edit your Wikipedia page, for example, as I have found to my cost, but you will have great difficulty persuading the administrators of an offending page to correct a factual inaccuracy that might simply be a careless error but could equally have been put there by someone with an axe to grind. We must all be wary of the internet in that regard. We carry no responsibility for other people’s views or misconceptions about us, or what they choose to write about us, but we may also have limited redress.

Act 2, Scene 3 might see the defence team trying to show that the processes and procedures you have followed – or, of course, not followed – are flawed. In a case in England where I was an expert witness for the defence, I once looked on in horror while a most articulate young defence QC stripped two successive Crown expert witnesses to their bare bones.

He began the evisceration of his first victim with a seemingly innocuous question about how long he had spent examining a particular specimen. The scientist’s insufficiently precise response must have set off that clicking sound in his head, because he then pressed the expert to tell the court specifically how long he had spent at his microscope. The scientist’s response was that he didn’t remember exactly but it was probably over ten hours.

And then the acting started. The QC asked in an astonished tone why he couldn’t be precise. The explanation was that the work had been undertaken some time ago.

Cue the killer question. Was he an expert witness?

A loud klaxon went off in my head. Entrapment alert!

The expert agreed that he was.

Oh dear, I thought. Here we go.

Now he was asked if there were requirements for being an expert witness, which nonplussed him, as it was designed to do, and then if he knew what the duties and responsibilities of an expert witness were. Recovering some composure, the expert referred to the code of practice set by the Forensic Science Regulator. The QC allowed an uneasy silence to fall while he thumbed through his mountain of paperwork before asking the expert if he was aware of section 42.1.3a of that code, which states that full records shall be kept of the work done and the results obtained. He was aware of it, the expert replied, but couldn’t quote it. In supplying a little more information than was requested, the expert’s answer gave away to the QC that he had got under his skin.

The QC, on a roll now, turned to the judge and said he would be happy to pass a copy to the expert to refresh his memory. In responding to the judge that this would not be necessary, the expert addressed him as ‘Your Honour’.

Another unforced error. Make sure you address the judge correctly. Circuit judges are called ‘Your Honour’; High Court or appeal court judges are ‘My Lord’ or ‘My Lady’. The lawyers clocked the mistake and so did the judge. And the barrister was going to milk this to add to the general impression of the expert’s incompetence he was trying to create in the minds of the jury.

It was when the expert was asked by the QC to look at his records and confirm exactly how many hours he had spent looking at the specimen that he knew he was cornered. He had to admit that he could not. He had not, he said, recorded that level of detail.

And here the jaws of the trap sprang shut. The QC reminded him that he had said he was an expert and that he adhered to the code of practice, which states that full records must be kept of all work undertaken. Surely, for a scientist, that would include when they logged on to or off the microscope?

Then he moved in for the kill. ‘My Lord,’ he began, with a theatrical emphasis to make sure the jury had noticed that this expert had not addressed His Lordship appropriately, before declaring that the failure to keep this record brought into question the professionalism of the witness and therefore the safety of his evidence.

The judge thought for a moment and overruled the QC. The expert, although embarrassed, was permitted to continue. The defence had undermined him, but not fully derailed him. It was a close thing, however. And while the attempt to remove the expert before he had presented his findings and given an opinion had not succeeded, his credibility had been severely compromised.

The outcome for the second prosecution expert witness of the day was worse. It was a murder trial and the question we were addressing was whether there were aggravating circumstances. In this instance, had the body been dismembered? The prosecution believed that it had been, and their expert witness would testify to that effect. But then, for some reason, the expert went off piste and stated that he could see a particular artefact that supported his assertion: a spur of bone.

This evidence had not been included in the expert’s report. My fellow defence forensic anthropologist and I passed a note to our defence QC, who raised an objection. This was a critical legal matter as you are not permitted to introduce new evidence for the first time in the courtroom. Ambush trials are not allowed these days. All prosecution information must be disclosed and no new information can be introduced except through the proper channels. Certainly not while standing in the witness box.

And there was no doubt that this was new evidence: the expert confirmed it himself when he responded that he had only just noticed this spur of bone on the images submitted to the court as he was talking.

This kind of misstep sends a red flag rocketing right up to the top of the legal flagpole. And yet, interestingly, it is unlikely it would have been picked up in a Scottish court. One of the differences there is that experts are not allowed in court except to give their own evidence. We cannot sit through the evidence of other witnesses or interact with the legal team. So had this trial been taking place in Scotland, my colleague and I would not have been present to alert counsel directly.

A voir dire was called and the jury were sent out of the court. This process, a sort of ‘trial within a trial’ used to establish legal matters, allows points of law, such as admissibility of evidence, or perhaps the competence of a witness, to be addressed without potentially influencing the jury. Voir dire literally translates as ‘see say’ but is generally taken to mean ‘to speak the truth’. Since the expert’s action was not allowed, the defence was pushing, again, for the case to be dismissed. However, the judge was more pragmatic and clearly did not intend to sacrifice the baby for the sake of mucky bathwater, although he was by this stage becoming irritated with the prosecution and their witnesses. He asked whether we, as the defence expert forensic anthropologists, would be prepared to meet the prosecution witness to establish whether this spur of bone was indeed present in the images. We agreed, of course, since it is our job to serve the court, and the jury was dismissed for the day.

We spent that evening with the prosecution expert but, despite his best efforts to convince us, we simply could not see the spur of bone he was referring to. Had it been there, it would have determined where fracturing had occurred in the neck bones as a result of them being cut, suggesting that a bladed tool of some kind had been used to remove the deceased’s head. Picture sawing through a piece of wood. As you get towards the end of the cut, the wood eventually shears off and breaks, leaving a sharp spike or splinter where it snapped off. This is indicative of both the direction of the cut and the start and end points.

We could not see this on the images of the bone, nor had we seen it on the actual specimen when we had examined it some months before in our laboratory. That was why it had not been in our report.

We thought that the mark proposed by the prosecution to be a cut made by a tool was more likely to have been caused by the teeth of a fox scavenging the corpse. There was no visible straight-edged cut of the type we would have expected to see if a bladed implement had been used. In our opinion, what we were looking at were, in all probability, tooth-related drag marks. Discernible alongside them were triangular punctures that we believed had been left by the canines of the predator.

That would have been our testimony and opinion as defence experts when it was our turn to give evidence. But we were never to take the stand to point the finger at Vulpes vulpes. Having reached an agreement the night before with the prosecution’s expert witness that there was no spur of bone, we briefed our defence legal team first thing in the morning before we entered the courtroom. The prosecution witness returned to the box and we sat wondering what was going to happen next.

The defence QC asked him if the presence of the artefact had been established and he replied that he may have been mistaken. But when the QC sought confirmation that he had informed the prosecution counsel of those findings, he said that he had not.

Bewigged legal heads shot up like rabbits hearing a dog bark. Nobody in the room could quite believe their ears. There was a sharp intake of breath. The click in the QC’s head was so loud we were all aware of it. With some incredulity, he inquired why the opposing counsel had not been informed, as he had been. The expert’s response was that he didn’t know that he needed to inform them.

And so, somewhat predictably, yet another voir dire was called, this time over the competence of the expert forensic witness. The jury must have wondered what on earth was going on as they were dispatched from the courtroom once more.

The defence legal team put on an Oscar-winning performance of outrage on behalf of the entire court at the ‘amateur status’ of this ‘so-called witness’. By this time, even the judge had lost his inclination to compromise. When the jury returned they were instructed to disregard the entire evidence given by the second expert. He did not appear again and we too were summarily dismissed, with the court’s thanks for attending and our willingness to meet the Crown witness. Since the ‘aggravated’ component of the murder charge had been dropped by the prosecution, our testimony was no longer required.

And so ended our involvement with the case. The accused was duly found guilty of murder and given a life sentence with a minimum of fifteen years. It could have been a whole life tariff if desecration of the corpse through dismemberment could have been proved. It could not.

This cautionary tale shows how vital it is for legal teams to be careful to choose experts with sufficient experience not only of their subject but also of giving evidence, and to make sure that they are properly prepared. But it isn’t always possible to predict how experts will behave.

In my Glasgow case, having failed to find anything embarrassing in my online presence to throw at me, or any shortcomings in my processes and procedures, the defence QC abandoned those lines of questioning. When you know that the lawyer is just trying to find anything that could catch you out, you need to remain calm and composed and not get riled. If you lose your cool, you run the risk of losing the importance of your evidence to a basic courtroom trick.

It is Scene 4 that is the essence of Act 2 in terms of seeing justice done, which is what we are all there for in the first place. Everything so far in this part of the proceedings has been designed to try to silence or discredit the expert, but now the court must consider their evidence and the opinions arising from their analysis. Cross-examination is vital to test both the expert and the evidence. As Jeremy Bentham, the English philosopher, jurist and social reformer, put it, ‘As against erroneous or mendacious testimony, the grand security is cross-examination.’

The defence will wish to convince the jury that the Crown expert’s explanation is not the only credible explanation. They will seek to introduce reasonable doubt if they are to best serve their client. While the expert witness may experience the whole process as intensely combative and personal, the principal gladiators in the room are not the experts but the opposing legal teams. Witnesses often feel like little more than disposable weapons in the battle, to be used or discarded at will. Experts would do well to remember this if they are ever tempted to harbour inflated visions of their own importance.

If, in proposing an alternative version of events to the one the Crown favours, the opposing counsel does provide a theory or possibility that has not been covered, you are duty-bound to give it due attention. You may ask for some time for further consideration as it might be an explanation you have not thought of. As ever, it is critical that you are honest. This can be a very anxious interval for the prosecution. They cannot realistically object to such a request but they will fear that you may now change your mind, as you have the right to do, and that, if you do, it might not help their case but the other side’s.

I have done this only once in my career. I asked for thirty minutes out of the Edinburgh High Court to read a paper produced by the defence which they viewed as critical to their argument and with which I was not familiar. There are over 28,000 scientific journals in the world, and nearly 3 million research papers published every year. And those publications span the entire history of a discipline, which in the case of forensic anthropology covers a hundred years; if we are dealing with anatomy, we have more than five centuries’ worth of reliable information. So we cannot reasonably be expected to know the contents of every single publication that may, or may not, have some relevance to the case in hand.

The prosecution was mightily relieved when I returned to the witness box with my original opinion intact. It also gave the jury confidence that the alternative opinion had been properly considered and I was able to provide what I hoped was a straightforward explanation of why the alternative proposal had been discounted. The defence were not happy with me for the rest of the afternoon and my cross-examination got quite personal at times. But I was not there to make friends.

Act 3 is often no more than a short epilogue and might not be necessary at all. If the leading counsel believes that some points heard in cross-examination need to be clarified or countered, there may be a re-examination. It is, though, such a relief when the cross-examination is over that the re-examination often passes without you even noticing. The most welcome words to an expert witness’s ears in a courtroom are ‘I have no further questions’, followed by the judge’s permission to step down. You try to leave the court in a dignified manner but you can’t seem to pack away your papers quickly enough and grab your briefcase without spilling its contents across the floor. It is all you can do to resist the urge to run. And, of course, get your shoes back on.
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X-spurt


‘An expert is a person who avoids the small errors as he sweeps on to the grand fallacy.’

– Benjamin Stolberg (1891–1951), journalist and labour activist



‘What is an expert?’ goes the joke.

‘X is an unknown quantity and a spurt is a drip under pressure. Which makes an expert an unknown drip under pressure.’

Why is this label of ‘expert witness’ so important yet somehow also so open to ridicule? The chequered history of science and expertise in the courtroom is closely entwined with the history of modern-day forensic science and criminal investigations. To understand it requires an appreciation of the three-way relationship that has evolved over time between the scientist, the police and the judiciary. It is a nuanced and closely bound symbiotic co-dependency.

In most adversarial legal systems, where expert witnesses are often first secured by law enforcement agencies, such as the police, while the crime is still being investigated and long before it reaches court, you may be working on a case with these agencies for weeks, months or even years. You probably won’t, however, meet the legal teams until a lot later – sometimes not until you are actually standing in the courtroom about to give evidence.

Being involved in a case so early, what you bring to it initially is likely to be intelligence rather than evidence. Evidence relates to data from which proof or reasonable inference may be established; intelligence seldom has to prove anything: its main purpose is to inform and guide an investigation before evidence is secured and analysed. The difference between the two from the forensic point of view is that only ‘evidence’ will be included in the expert witness’s report and only ‘evidence’ will be heard in court. Once recorded there, it becomes the testimony on which the expert is permitted to have an opinion.

Broadly speaking, then, although we may in the first instance provide intelligence for the police, ultimately we provide evidence for the court, upon which the legal case-builder can take action. In the UK criminal justice system, that will be the Crown Prosecution Service (CPS) in England and Wales, the Crown Office and Procurator Fiscal Service (COPFS) in Scotland or the Public Prosecution Service (PPS) in Northern Ireland.

Further down the line, the defence team, having had the chance to consider the evidence the Crown intends to present in court – which will include any reports from experts the prosecution has retained – may wish to secure the services of their own expert witness. The Crown, remember, is under an obligation to disclose all information it gathers in the case. Nothing is allowed to be hidden from the defence team.

The defence expert usually enters the picture much later. They may have no access to the original evidence so will make their initial decisions based on the reports of the Crown experts. If the defence lawyers request and receive a report from an expert they have secured but choose not to use it in court for their own reasons, that report does not need to be disclosed to the Crown.

I have written a lot of reports for the defence that have never seen the light of day, let alone the inside of a courtroom. This has frequently been in cases where I have been asked to examine images and have been unable to exclude their client from being the individual present in them. Appearing for the defence is not the same as writing a report for them. It is really important that we can show we are even-handed and have engaged with both sides.

When testifying in court for the Crown, I have been asked plenty of times by a defence lawyer if I have ever given evidence in court as a defence expert. This is an attempt to catch me out as being partisan to the prosecution. Fortunately, I can answer that I have indeed appeared as an expert witness for both sides. If I had not, the answer would be that I have written many reports for the defence but have not been requested to attend in person.

I have also been told by prosecutors on a couple of occasions that the reason they retained my services early was to make sure that the defence didn’t get to me first and thereby grab the option of taking me out of the picture. This shows that there are often games afoot well before we get to the courtroom, if indeed we do ever get there. As forensic experts are duty-bound to be impartial, we must try to walk the tightrope of the clear dividing line between the opposing sides, because if we are not careful, we can get sucked into that culture.

This is a mistake often made by inexperienced witnesses. They may think they are there to help the police case, assist the defendant or to serve the legal team that engaged them. Sometimes they might feel under pressure to be as helpful as they possibly can in order to become a ‘preferred’ expert in the hope of seeing future cases come their way. Whatever the reason, they are on a hiding to nothing as any sign of partisanship is so utterly contrary to the obligations imposed on the expert witness that it will eventually be called out.

In our legal system, each side has the right to challenge the opinion of an expert witness, and when they elect to do so by bringing in their own expert, who will in all probability have a different perspective, it can at times be discomfiting for the other side’s expert to have their opinion questioned. In their day job, they may be used to being the ultimate decision-maker – a clinical consultant, for example, with whom the buck stops every single day. Alternative suggestions to your opinion may feel unwelcome, hostile even, but it is essential for the health of the judicial process that this testing of evidence and experts has its place in the court








1. Tell the truth at all times











2. Be independent of either legal team





3. Do not stray outside your own area of expertise






4. Provide information and opinion that assists the court to reach its own decision






5. Reach a reasoned and impartial conclusion


6. Research or ascertain relevant facts








7. Explain to the triers of fact matters of specialist or technical knowledge






8. Work with, but not for, the instructing legal team



9. Work with the opposing legal team


10. Cooperate with other experts when required and requested



11. Swiftly communicate to the court any change of opinion on relevant issues


12. Comply with all directions from the court
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