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Introduction

A man runs down a dark alleyway, the sound of his footsteps echoing from the damp stone walls. As the camera pans in, we can see blood on his hands and on the front of his hooded jacket. Most of his face is hidden. But as he emerges from the shadows on to the dimly lit street he turns his head, and we catch a glimpse of what appear to be three scratch marks on his left cheek.

Cut to a forensic laboratory, where a scientist has just matched the sole of a trainer seized from a suspect’s flat with the bloody footwear marks she had lifted earlier that morning from the floor of the kitchen where the terrible crime took place. ‘If I can get a DNA sample from the scrapings taken from under the victim’s fingernails,’ she says, focusing the microscope with her own slender fingers, ‘we might be able to identify the murderer before the end of the day.’

Typical scenes, perhaps, from one of the many fictionalised versions of forensic science that feature in some entertaining programmes on TV. But I think that real forensics is much more interesting and I hope that, after reading this book, you’ll tend to agree.

My first book, When the Dogs Don’t Bark, told the story of my professional career, initially as a forensic biologist with the Home Office Forensic Science Service, and then as a founder or co-founder of forensic companies, when I also specialised particularly in cold-case investigations.

During those years, I have been privileged to work with some of the most talented and inspirational forensic scientists in the UK. And How to Solve a Crime considers a much broader range of forensic expertise as I have tried to tell aspects of their stories, mixed with my own experiences, in an effort to present forensic science in its true light.

Because forensics can involve anything and everything encountered in everyday life, attempting to cover every aspect of it would be a very tall order. So I have tried instead to give a flavour of its richness and variety, and to counteract the notion that it is all about crime scene investigation (CSI). It’s true that the crime scene is where most forensic science begins. But although CSI is certainly very important, it generally constitutes only part of the job of a forensic scientist.

The next stage in the process takes place in the laboratory, where items and samples from the crime scene and elsewhere are examined and tested, and the results are evaluated in the context of the specific circumstances of the case in hand. This, in turn, usually leads to the courtroom, where these results are presented as evidence for the judge and jury to consider.

While writing this book, I was aware that it mustn’t end up being less about ‘how to solve’ than ‘how to get away with’ crime! Another thought that kept coming to the forefront of my mind was that there are two main things preventing us today from being able to solve virtually every crime. The first is error due to inexperience or lack of appropriate forensic skills. The second is the lack of sufficient funds being spent on collecting and investigating the evidence that is there somewhere, just waiting to be found.

‘Smash and grab forensics’ is no way to get to the bottom of a really complex case. Rather, it requires a combination of innovative approaches, laser-like observation, and testing carried out with surgical precision by dedicated and experienced forensic scientists to help to identify and convict the guilty and exonerate the innocent. Indeed, the contribution forensic science can make to the delivery of justice would be beyond the wildest imaginings of French criminologist Edmond Locard when he developed his principle of ‘every contact leaves a trace’ more than a hundred years ago. But he was spot on, as we have been able to prove time and time again.

Another reality that might not be apparent from watching TV programmes is that forensic scientists often don’t know the outcomes of the cases they work on. This is because some of the many cases we deal with don’t go to court until months, even years later, and we are not always called to give evidence when they do. Also, for someone to be convicted of a crime, it is usually necessary to have more than one type of evidence to link them with it. But I hope that the cases and details I have included at least give an idea of what forensic scientists actually do, and why they find the work so satisfying . . . most of the time.

I am very grateful to all the friends and colleagues (listed in the Acknowledgements) who shared their knowledge and experiences and who provided details of some of the case studies included.

Angela Gallop CBE, 2022
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What insects can tell us about crime

One day, the fully clothed body of a farmer was found at the side of a road. The numerous wounds on his head appeared to have been inflicted with a sickle, and it was thought at first that he had been killed during the course of a robbery. But when it became apparent that no personal effects were missing from the body, the farmer’s wife was questioned about any possible enemies he might have had. Although there were none that she could think of, she did give the investigator the name of a man who had recently asked to borrow money from her husband, but didn’t get it.

Then the investigator, a man called Sung Tz’u, gathered together the men of the village and told them to place their sickles on the ground in front of them. It was a hot day, and Sung Tz’u waited and watched as flies began to alight on just one of the seventy or more curved-bladed implements.

The killing of the farmer occurred in rural China in the thirteenth century, and the murder – which was described in a book entitled The Washing Away of Wrongs,* written by Sung Tz’u and printed in 1247 – is generally recognised as being the first recorded case to involve forensic entomology. Sung Tz’u might not have been aware at the time that flies and other insects have sensory cells on their antennae that give them an acute sense of smell and enable them to detect the odour of a body within minutes of death. What he obviously did know, however, was that the flies would be attracted to traces of blood on the sickle that had been used by the killer. And when faced with the evidence, the man who had tried to borrow money from the deceased farmer confessed to his murder.

 

* Published in translation in 1981 by University of Michigan Press.

 

From Greek mythology to the Renaissance paintings of the fifteenth century, flies have long been a symbol of death, the devil and decay. People have also been aware for many years of the value of information provided by insects in the forensic context. But it wasn’t until the mid-1800s that insects began to be associated with murder in the West.

What is known today as forensic entomology is the study of insects and other invertebrate animals that are found on or around decomposing bodies or in other locations where these have been. One of the first forensic entomologists in Europe was a French physician called Louis Bergeret, who performed an autopsy in 1850 on the mummified body of a baby that had been found behind a fireplace in a flat.

What Bergeret discovered in several cavities of the baby’s body were numerous empty larval skins – known as puparia, and cast off by pupae as they metamorphose to become adults – of the flesh fly species Musca carnaria. It was likely that the eggs from which the larvae had emerged had been laid shortly after death, and that the adults of this particular species would have developed the following year. Taking those facts into account, together with the natural history of the clothes-moth larvae that had also infested the mummified body, Bergeret concluded that death had occurred two years before it was found. It turned out that four families had rented the flat during the previous three years. And after three of them had been eliminated as suspects, one couple was arrested and ultimately convicted of the child’s murder.

Forensic entomology is often used today to help estimate the time since death – also known as the post-mortem interval (PMI). What is actually being estimated is the time since colonisation by the insects, and as this will have occurred after death itself, when the body started to decompose, it provides only a minimum PMI. But when considered in conjunction with the maximum time since death – which is based on when the person was last seen alive – an estimate can be made of the window of time within which that person must have died.

The development of insects that metamorphose includes four distinct phases: egg, larva (called a maggot when the larva is a house fly or similar species), pupa and adult. If a body is outside and easily accessible, flies and other insects attracted by the smell will arrive in a sequence that reflects the state of decomposition. Each phase of insect development is also temperature dependent. So it is possible to gauge the time since death by examining the stage of development of specific types of insects on a corpse and ascertaining – from meteorological records, where necessary – the prevailing temperature when the insects developped.

One of the first recorded cases in the UK to have been solved on the basis of forensic entomology involved the murder of two women in 1935.

When the remains of the women’s bodies were found near a stream in a ravine in Dumfriesshire in Scotland, they were identified as Isabella Kerr and Mary Rogerson. Isabella was the wife of a respected doctor called Buck Ruxton; Mary was their maid at their home in Lancaster, where the couple lived with their three children.

Maggots that were collected from the women’s remains were examined at a laboratory at the University of Edinburgh, where they were identified as being between twelve and fourteen days old and from the blow-fly species. Having established that the bodies must have been in the location in which they were found for at least that length of time, suspicion fell on Dr Ruxton.

The evidence that seemed to implicate the doctor in the deaths of the two women included the skilful way in which the bodies had been dismembered – which might have been accounted for by his knowledge of anatomy. Also, the woman who cleaned the couple’s house reported the presence of bloodstains and a horrible smell at the relevant time, and that the doctor had had a cut on his hand. And although the bodies were found in Dumfriesshire, about a hundred miles (160 km) away from their home in Lancaster, parts of them were wrapped in an edition of a newspaper that was only circulated in the Lancaster area. In the end, the evidence against Ruxton was overwhelming, and after being found guilty of murdering Isabella and Mary, he was hanged in 1936.

Forensic entomology can sometimes also provide an insight into the cause of death, the way in which someone died, and possibly the geographical area in which a body was kept before it was discovered. If a body has been moved, a forensic entomologist may be able to identify from the species of insects present where it was when the processes of decomposition and colonisation began.

The introduction of DNA profiling in the late 1980s provided another potentially reliable and durable source of insect-related forensic evidence, as the human DNA ingested by fly larvae when they feed off a decomposing cadaver can even be found in puparia. And seventy years after the murders of Isabella Kerr and Mary Rogerson, it was entomological evidence from puparia and dead flies that helped to identify the killer of 27-year-old mother of three Chantel Taylor.

Just over a year after Chantel had been reported missing from her home in Birkenhead in April 2004, there was an arson attack on a mosque in the town. DNA on clothing found near the mosque gave a match on the National DNA Database to a local man called Stephen Wynne.

When arrested, Wynne admitted to a charge of arson. And it was during a subsequent search of his house that a poem was discovered, which mentioned a ‘junkie whore’ ending up dead and DNA evidence waiting to be found. The original police investigation into the death of Chantel Taylor had highlighted her violent partner as the only credible suspect. But when Wynne was questioned about the poem, he admitted to having murdered Chantel with a cleaver.

According to Wynne, he had picked Chantel up on the day she went missing and taken her to his home, where they had drunk alcohol, smoked cannabis and snorted cocaine. The next thing he remembered was coming round to find himself lying on the bathroom floor, surrounded by and covered ‘from head to toe’ with blood. The cleaver and Chantel’s severed head and arms were lying beside her body in the bath. But Wynne claimed to have no memory of attacking her.

What he did remember, however, was transferring the unwrapped body parts to an old water tank in the loft. He had then put his clothing and Chantel’s in two bin bags in the backyard of his house, together with a block of concrete in which he said he had encased the cleaver, before scrubbing the bathroom with bleach, and cleaning and painting the main bedroom. According to Wynne, two weeks after he had killed Chantel, he took her body parts out of the loft and disposed of them at several sites in the surrounding Wirral Peninsula. But although they were never found at the sites he identified, the bin bags and concrete block were discovered in his backyard, as he described.

The fact that Chantel had had a previous run-in with the law meant that her DNA profile was on the National DNA Database. And when a DNA profile obtained from the blood on two extensively bloodstained shirts found in the bin bags was loaded on to the database, it was found to be a match for her.

Although Stephen Wynne was the primary suspect, his version of events still needed to be corroborated – or refuted – by solid evidence. So forensic investigators conducted a detailed examination of his house.

If his claim was true and he had carried Chantel’s dismembered and unwrapped body from the bath to the loft, it was extremely unlikely that even rigorous and repeated cleaning would have removed every last trace of blood. And although there was no visible blood in the bathroom, when the carpet was pulled up and the bath panel removed, chemical screening tests gave a positive reaction for blood, which DNA analysis showed to be a match for Wynne himself. There were no visible bloodstains in the bedroom either. But again, when the carpet was lifted, blood was found on the floorboards and on the wooden joists beneath them, which DNA testing showed this time to be a match for Chantel.

No blood or body tissue was either visible or detected by chemical screening anywhere in the loft, where Wynne claimed he had kept the body before disposing of it. What the scientists did discover, however, were numerous adult flies and empty puparia on the floor, as well as hundreds more puparia under the plastic sheeting that covered a disused water tank.

Back at the laboratory, forensic entomologist Dr Samantha Pickles identified the pupae, puparia and adult flies as belonging to species of flesh flies, blow flies, house flies, lesser house flies and scuttle flies. Taking into account their presence in such large numbers and in such a variety of species, together with the fact that the pupae would have continued to develop to adults after their source of food had been removed, it seemed likely that the infestation had occurred and ended in the loft. This meant that it was also likely that the body parts – if, indeed, that was what the insects had been feeding off – had been there for some time.

Toxicological testing of the puparia, led by Dr Alex Allan, revealed the presence of the heroin metabolite morphine, which suggested that the larvae had either fed on or passed through some substance that contained it. The fact that Chantel was known to have been a heroin addict added some significance to this finding. Also, DNA profiling from the puparia detected some DNA components that matched hers, as well as some that did not. So although the number of DNA contributors could not be established, it was possible that Chantel was one of them.

Meanwhile, the concrete block from Wynne’s backyard had been broken open and found to contain a cleaver, saw blade and kitchen knife, none of which had any traces of blood, flesh, hair or textile fibres on them. And although DNA was found on the cleaver, it was not possible to confirm that any of it had come from the suspect or the victim. However, some blood spots on bedding found in the bin bags did provide a DNA match with Chantel, as did the DNA profile obtained from some fragments of bone whose appearance indicated that they were likely to be human.

There was nothing to implicate the original suspect – Chantel’s apparently violent partner – in her killing and the disposal of her body. By contrast, various strands of the forensic evidence suggested that she could have been in the bedroom at Wynne’s house, and that her body could have been stored in the loft there for a period of time. But while some aspects of the evidence supported Wynne’s version of events, there was nothing to support his claim that Chantel had been in the bath, bleeding heavily, before being transferred to the loft, unwrapped and dripping blood. In the end though, when Stephen Wynne appeared before a judge at Liverpool Crown Court in January 2006, he unexpectedly pleaded guilty to the murder.

With his memory having apparently been restored, Wynne claimed that he and Chantel had shared drugs and alcohol before having sex in his bedroom. Then, on noticing that a bag of heroin had gone missing, and seeing it partially concealed under the top Chantel was wearing, an altercation had occurred during which he struck her neck with a cleaver. Bleeding heavily, Chantel had fallen on the floor at the foot of the bed. This is where, according to Wynne, he had left her for some time before dismembering her body and transferring the various body parts to the loft, where they remained until he disposed of them elsewhere.

Following a trial – and in the absence of a body, which has still not been found – Stephen Wynne was convicted of the murder of Chantel Taylor and sentenced to life in prison.

 

Insects have long been used to indicate time since death. But, as with so many other tools in the forensic scientist’s armoury, they can sometimes provide much more subtle information – when a body has been moved, for example, or even, as in the case of Chantel Taylor, when a crime is suspected for some reason but no body has been found.
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