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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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Crimes against children

However long you’ve been doing the job, you never get used to crime scenes involving children. They are always deeply unpopular on on-call rotas. But you just have to learn to take a deep breath and try not to think about the child who once wore the bloodstained Babygro that is stretched out in front of you on the laboratory bench. Then, depending on whether you’ve been instructed by the police or the defence, you do what you would do in any other type of case and focus either on helping to find the person responsible, or on making sure that the scientific evidence is sound and means what it is claimed to mean.

One case I still remember from the time in the late 1970s when I was learning how to conduct forensic crime scene investigations involved the deaths of two young children and their mother. The call to attend came during a bleak winter’s afternoon, and it was dark by the time we arrived at the scene, having driven up from the FSS laboratory at Wetherby in West Yorkshire. It had been snowing, and I remember that we were intrigued by some footwear marks in snow outside the house, and that scenes of crime officers were desperately trying to capture images of them in case the snow melted.

The Gibson family’s house in Alnwick, in Northumberland, had been set on fire following the killings and the fire damage was extensive. There was no electricity inside the house, so we had to make do with our scene lamps – which were little more than torches, albeit powerful ones – and the light from a large, van-mounted arc light that was shining in through the windows at the front of the house. There was no heating in the house either, and we became increasingly cold as we worked through the early part of the night trying to get an idea of the layout, where the fire had started, and what the cause was likely to have been.

It was the first time I had seen for myself the damage fire can create, and I remember looking at the part-melted remains of a clock that was hanging, Dali-like, on the kitchen wall and making a note of the time on it, because it might have stopped at the point when the heat of the fire reached a certain intensity.

The bodies of the two children had already been removed to the mortuary by the time we arrived, but it was difficult to shake off the feeling that they were still there. What helped was the sense of grim determination that descended on me to use all the scientific skills and knowledge I had acquired to try to discover precisely what had happened to them and who might have been responsible for their violent deaths. I had the same feeling at every crime scene I ever attended, and I have reason to be very grateful for it. Not only did it save me from dwelling too much on the immediate awfulness of what lay in front of me, it also helped me to do my job as well as I possibly could.

On that occasion, as it eventually became obvious that we might do more harm than good in the half-light of the crime scene, we went home to get a few hours’ rest before returning to complete the work in daylight.

The following morning, we continued to sift through the ashes and other debris left by the fire, which had caused the upper floor of the house to collapse on to the lower. It was a painstaking process. But it can sometimes yield critical evidence – as it did on that occasion, when a gold watchstrap was discovered and identified as belonging to a man called Terence Emery.

Apparently, Emery had been doing building work with the children’s father at nearby RAF Boulmer when Mr Gibson reported him for stealing a side of beef. So it was by way of revenge for being sacked that he had killed Eileen Gibson and their children, Andrew, aged three, and Sally, who was six months old.

In October 1979, Terence Emery was found guilty of the murders of Eileen, Sally and Andrew Gibson, and sentenced to eighteen years in prison.

In another very sad case, which I was asked to review for a solicitor, the man he was defending had been accused of being wholly or partly responsible for the assault and subsequent death of his own young child. The main question that needed to be answered was whether the little boy had been assaulted by his father, his mother, or both parents.

When I visited the FSS laboratory where the work had been done, I discussed the forensic scientist’s findings with him in detail before examining some of the evidential items and laboratory records myself. Two pathologists who had carried out post-mortem examinations agreed that the child had been subjected to several violent blows to the head and abdomen, which might have included punches to the front of his head and chest. They also said that his head had been banged against some firm and unyielding surface, and his abdomen had been stamped on.

The first thing I needed to consider was the sort of bloodstaining you would expect to find with each of the types of assault listed by the pathologists. Successive blows from punching into an area of the child’s body that was already wet with blood would have resulted in fine sprays of blood, which would have landed on nearby surfaces, including, especially, the sleeves and front of the assailant’s clothing. Banging the little boy’s head against an unyielding surface might have resulted in smeared blood, including the characteristic pattern left by wet bloodstained hair, plus spots or splashes cast off from any wounds. Depending on the extent of wet bloodstaining on his abdomen, there might also have been a pattern of smeared bloodstains and possibly bloody footwear marks at the point of impact there.

The bloodstaining at the scene had apparently been confined to an area on the bedroom wall about one or two feet (30–60 cm) above the child’s cot, where it comprised numerous small spots and splashes. The location of the bloodstains and the direction in which some of the droplets had obviously travelled suggested that he might have been struck repeatedly on the head while standing in his cot. But the scientist who had conducted the original forensic investigation had seen nothing to suggest that the child’s head had been banged against the wall above his cot. There were no marks on the wallpaper, for example, and no smears of blood that might have indicated an impact site; and no blood was found on the cot, or on the bedding that had been inside it.

Using the phosphoglucomutase (PGM) blood-grouping system – which was one of the most commonly used at that time (in the 1980s) – the forensic scientist had been able to show that while both parents belonged to the same blood group, their child had a different variant of the PGM enzyme. That made it possible to say that blood found on the shirt, trousers and a sock the father had apparently been wearing at the time of the incident had definitely not come from him or his girlfriend, but could have come from their child.

Approximately 40 per cent of the British population have the same PGM blood group as that of the blood found on the items of clothing. So it wasn’t proof that it had come from the child, although, with no one else apparently involved, it seemed very likely that it had. But that was for the court to decide.

Some bloodstains on the shoulder and collar of the jumper the mother had been wearing and some watery bloodstains on the father’s shirt could have resulted from each of them holding the child against their shoulder after he had sustained the injuries to his head and was bleeding. However, the numerous small spots of blood on the front and right sleeve of the father’s shirt could not have come from mere physical contact. The fact that they were typical of the stains produced during a sustained assault, as well as their very small size – 1–3 mm – indicated that the father had been standing close to their source when they were produced.

So, on that occasion, I could only agree with the FSS scientist’s conclusion that the bloodstaining at the scene of this tragic crime was consistent with the little boy having been struck on the head while standing in his cot. Although the pattern of blood on the father’s shirt fell short of indicating that he must have been responsible for his son’s injuries, the absence of any similar blood spotting on the mother’s clothes tended to strengthen the prosecution’s contention that he was. And, apparently, the jury agreed.

What has become apparent recently in relation to crimes against children, particularly, is that there is a link between the abuse of animals and humans. In fact, there are anecdotal reports of animal abuse by numerous notorious killers, including Moors murderer Ian Brady, serial killer Fred West, Steven Barker, who was convicted of causing the death of ‘Baby P’ and of raping a two-year-old girl, and Aaron Campbell, who, at the age of sixteen, abducted a six-year-old girl from her bed before raping and murdering her.

As recently reported by veterinary surgeon David Martin, in 75 per cent of violent households that have a pet within them, the animal has either been harmed or threatened with harm. This percentage rises even higher, apparently, where there is physical or sexual abuse of a child. The following is just one example of a case with which David and the charity The Links Group have been involved.

In February 2008, an RSPCA inspector paid a visit to a house in Doncaster, where he found a dog in a very sorry state. Limping, and with one bruised and bloodshot eye, the little terrier-cross had apparently been ‘disciplined’ earlier that day by its male owner, Craig Goddard, for chewing up a maternity hospital bag belonging to his heavily pregnant partner, Lindsay Harris.

According to Harris, she had seen the dog fall down the stairs and crash into the radiator at the bottom after it was hit on the nose by Goddard. But Goddard himself claimed not to have witnessed the fall, and only to have heard the bang, followed by the puppy yelping.

In his report of his visit, the RSPCA inspector noted that the male defendant was pacing anxiously and appeared to be paranoid and upset. So he suspended the interview, and returned a week later to speak to Goddard. Not long after that second visit, Lindsay Harris gave birth to a baby boy; and shortly after that, the couple agreed to the dog being placed in the care of the RSPCA.

Tragically, when little Alfie Goddard was just eleven weeks old, he was admitted to hospital with broken bones and serious head injuries – the result, according to his mother, of him having accidentally fallen down the stairs. It was a story Lindsay Harris stuck to even after Alfie died and her partner was charged with murdering him by squeezing, shaking and dropping him intentionally on the floor in a fit of anger, apparently when the baby was suffering from a stomach ache and couldn’t settle.

At his trial in January 2009, Craig Goddard was found guilty of murder and sentenced to life in prison. After eventually pleading guilty to perverting the course of justice, Lindsay Harris was given a suspended prison sentence and ordered to do 150 hours of community service.

During the trial, Goddard’s barrister made the comment that, ‘This is not a tragedy that could have been anticipated.’ But when the evidence related to the dog’s injuries was subsequently reviewed in the light of Alfie’s fate, David Martin – who was the expert witness in the case – concluded in his report that the injuries sustained by the puppy had not been accidental. And what that effectively meant was that Alfie was always likely to be at risk.

 

Examining the aftermath of any violent assault is always difficult, but even more so when it has involved a child. This is partly because it is overlaid by a sense of the complete betrayal the child may have felt at being abused by an adult whose role – if any – should have been protective. Another aspect is that a young life has been cut short or, at the very least, blighted for ever. Of course, you can’t switch off all your emotions just because you’re a scientist. But you can divert your energies into trying to find out – as soon as you can, to avoid the same thing happening again – what happened and who might have been responsible.
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Water

One afternoon in July 1996, John Copik and his son were trawling off the Devon coast, about six miles (10 km) from Teignmouth, when they hauled in their net and found that it contained the fully clothed body of a man. From its position in the net, John Copik thought the body must have been on the seabed, and that it had been picked up somewhere near Teignmouth. Also in the net, but separate from the body, was a 10-lb (4.5-kg) anchor, which was in good condition and with little or no marine growth on it, suggesting that it had not been in the sea for long.

There was nothing on the body to identify the deceased man. But, thanks to Rolex’s meticulous record keeping, he was identified a few weeks later by the 25-year-old Rolex Oyster watch that was still attached to his wrist as a 51-year-old former soldier called Ronald Platt. This was subsequently confirmed by dental records.

Police enquiries led to a friend of Platt’s called Albert Walker, who was arrested three months later. Walker owned a yacht called Lady Jane, and not long before Platt’s body was discovered, he had apparently purchased various items from a shop in Dartmouth that included a 10-lb anchor, which wasn’t found when his yacht was searched.

After Walker’s arrest, the anchor from the fishing net and a similar one purchased from the same shop for purposes of comparison, as well as various items of clothing from the dead man, were examined at the FSS laboratory in Chepstow. What the scientists there found was that the two anchors were identical and appeared to bear the same label. Also, brown deposits on the shank of the anchor that had been found with the body in the net were microscopically similar to reference samples taken from the leather belt attached through belt hooks to Platt’s trousers.

The anchors had a galvanised (zinc) finish, which, on the one that had been caught in the net, had taken on a dull, mottled appearance with areas of whitish corrosion that was consistent with immersion in sea water. The leather belt had a kink in it about ten inches (25 cm) from the buckle, adjacent to which were a number of marks and deposits of translucent material that were found to contain zinc. Together with the marks on the inner, distorted surface of the belt, these could be explained by prolonged contact under wet or damp conditions with an object containing zinc – such as, although not necessarily, the surface of the anchor.

Evidence from two pathologists indicated that the cause of Platt’s death was drowning, and that his body had been in water for a week or two at most before it was discovered. One of the pathologists noted three injuries on the body: lacerations on the back of the skull, bruising on the left hip, and fainter bruising lower down on the left leg above the knee. The fact that all of the injuries had occurred before or soon after death ruled out any possibility that they were connected with the act of recovery of the body. It was also the pathologist’s view that the injury to the skull could have been caused by a blow to the head that might have resulted in loss of consciousness. And the marks on the leg were consistent with contact with a heavy object, such as an anchor attached to the body by a belt or trouser waistband.

As there were no marks on the body consistent with a violent struggle, another possibility was that the deceased man had placed the anchor in his belt and then entered the water voluntarily. But putting the scientific and medical findings together, and after conducting tests involving inserting the anchor between the belt and trousers, the evidence seemed to support the allegation that it had been attached to Platt by someone else.

What other investigations also revealed was that, apparently, after Walker fled to England from Canada in 1990 to escape allegations of financial fraud, he and Ronald Platt had become friends and business partners. In 1992, Walker persuaded Platt to sell him his identity and move to Canada. But when Platt returned to England in 1995, Walker felt that the cover he had created for himself was threatened. At his trial in 1998, Albert Walker was found guilty of murder and sentenced to life in prison.

Water is a fundamental requirement of life, for both animals and plants. Without it, we would survive for no more than a few days. Access to safe drinking water is one of the major factors that divides the more-developed and less-developed nations of the world. But as well as being essential to life, water is responsible for what is estimated to be more than a quarter of a million recorded deaths by drowning worldwide every year.

The first question that usually needs to be answered when a body is found in water is: ‘Did the person die in the water or were they already dead when they entered it?’ Then, ‘If they died in the water, was it because the water entered their lungs, or did they die from some other cause, such as cardiac arrest, vagal inhibition or laryngeal spasm – so-called dry drowning?’

Establishing the cause of death is the preserve of the forensic pathologist, who will look for classical signs of drowning, including changes in the size and texture of the lungs and the presence of foamy fluid in the air passages. Such signs are often transient and can become confused by the effects of decomposition or attempts at resuscitation. And it is in these sorts of complex circumstances that forensic scientists are often asked to help.

Perhaps the most useful type of scientific analysis in terms of cause of death in these circumstances is examination of body samples for the presence of microscopic algae called diatoms. Diatoms are characterised particularly by their siliceous (opaline) cell walls. It is their overall size and the shape and sculpturing of their cell walls that tell you what species you are dealing with. There is no accurate account of how many different sorts of diatoms exist, but rough estimates suggest that there are anything up to a million different species.

Diatoms exist in water or waterlogged ground in a wide variety of different forms, which vary from one location to another. If a person is alive when they enter water and inhale it, diatoms will enter their lungs and then travel in the circulation to other parts of the body, such as the liver and brain. If, on the other hand, the person is dead when they enter the water, and is therefore unable to inhale and has no circulation, any diatoms that do enter the lungs through the main airways will remain there.

So, by analysing body samples, it is possible to distinguish between death due to drowning and a body having been placed in water after death occurred. Also, if someone drowned in one location and was found in another, this is likely to be apparent through a mismatch in the types and proportions of the different diatoms found.

Take, for example, the case of an unidentified woman whose body was found at the mouth of an estuary. Diatoms recovered from the body indicated that she had drowned in fresh water, rather than in brackish water or the sea. When her identity was established, her home was found to be some 60 km (37 miles) upstream from where she was found and, following enquiries, it was suggested that she had drowned near her home.

It isn’t just in cases of drowning that useful evidence can be derived from diatoms. In one case in which forensic biologist and diatom expert Dr Anthony Peabody gave evidence, a young man had been arrested for house burglary, which he denied. While examining the crime scene, a keen-eyed scenes of crime officer noticed a footwear mark leading to an ornamental garden pond and a wall, over which it was apparent that the intruder had made his escape. When Anthony examined the suspect’s trousers, he found diatoms on the lower parts of them that were an exact match with the diatoms in the pond.

Aside from diatoms, what is also often helpful in determining precisely what happened in a case of suspected drowning is an analysis of samples of the person’s blood and urine for drugs and alcohol. The presence of either or both of these substances at high levels might suggest an alternative cause of death, or could be a contributing factor to the predicament in which they found themselves. Any injuries the person may have suffered may also be relevant, particularly if these are indicative of restraint by someone else.

It is usually important to discover precisely where the person entered the water, which can be aided by local and professional knowledge of waterways and currents. Once the point of entry has been identified, marks such as tyre tracks or footwear marks in mud at the water’s edge could hold critical clues as to how the person got there and who might have been with them. Signs of a struggle and drag marks might indicate what happened. Clothes and other discarded items, such as a weapon or cigarette end, may provide important links. And digital evidence from CCTV footage and/or mobile-phone data may prove useful.

Water can also be important in other types of investigation in terms of the damage it can cause. One example is in relation to the death in 1982 of the Italian banker Roberto Calvi, who was found suspended from some scaffolding under Blackfriars Bridge in London. Part of our re-investigation into his death some years later focused on the extent to which items he was wearing or were in the pockets of his clothing had been affected by the river water. This was important because, in conjunction with information about tide heights, currents and boat traffic, it helped in determining at what time of day he might have been suspended.

In another case at the other end of the scale, someone was suspected of trying to flush various items down the lavatory after the arrival of the police at a public house. The items in question were some herbal cannabis and fifteen small polythene bags, cannabis resin and four small polythene bags, another piece of cannabis resin with some clingfilm, forty-five small polythene bags inside a larger one, a lock knife, and a leather wallet containing banknotes.

The defendant denied the allegation, so the issue this time was about whether or not the items had ever been wet. With regard to the wallet, features such as the dull appearance of the leather, loss of texturing marks on the imitation silk lining, and dyestuff that appeared to have leached out of it on to the edges of some of the banknotes were a bit of a giveaway. Whitish salt deposits (from dried water) on some of the polythene bags, and mouldiness and staining from some of the cannabis on the bags, indicated that they, too, had been in water at some point.

Presumably the reason why our opinion was sought by the defence lawyer in this case was because there was some dispute about the condition of the items in question when they were found, and about the evidence supporting this from the scientist who first examined them.

 

Some criminals appear to think that disposing of incriminating items in water is a good idea as part of their strategy to evade detection. But, like other methods of disposal or concealment, this often simply creates more evidential traces for scientists to find, and provides more information about the criminals’ activities.
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Glass and paint

It was the early hours of the morning, and a party was being held on the thirteenth floor of a building in Leyton, east London, when a man wearing a face mask kicked a fire-bomb into the flat. In the panic that ensued, 26-year-old Donna O’Dwyer fell to her death from a balcony.

The electricity supply had failed immediately after the fire started, and investigation revealed that a wired-glass panel in a cupboard outside the flat had been broken in order to gain access to and cut the mains cable. Later that same day, police arrested a 34-year-old British Telecom engineer called Peter Thurston, who lived in a flat four floors below the one where the fire had occurred.

Among the evidential items that were subsequently seized from the suspect’s flat was a pair of bolt croppers. When these were examined by one of the prosecution’s forensic scientists at the MPFSL, fragments of glass were found embedded in one of the handles. It was stated in the forensic report that these could have come from the broken glass panel in the door of the electricity cupboard.

We were asked by the defendant’s lawyer to look at the forensic report compiled for the prosecution. So my colleague Dr Clive Candy went to the police laboratory, where he examined the bolt croppers, together with a sample of glass and a cut piece of cable, which had been found in the cupboard outside the flat.

It was Clive’s opinion that the minute fragments of glass that had been removed from some scratches in the blue paint close to the top of the handle of the bolt croppers could, indeed, have come from the broken glass panel. But as they were too small for the specific type of object they had come from to be identified, there was nothing to help confirm this. Establishing their refractive index and chemical composition didn’t help either, because the same properties that are found in window glass can also be found in items such as glass ashtrays and light bulbs.

Also, of course, it wasn’t possible to know when the glass had become embedded in the bolt croppers. According to the scientist who did the original forensic investigation, the fragments looked clean, bright and sharp, and there was nothing to indicate that they had been worn down or become dirty with age. Although Clive agreed in principle with him on this point, he stated in his report that it wasn’t clear how the embedded glass would have become worn down. What he also said was that an alternative explanation for the fragments not having collected dirt might be that the bolt croppers hadn’t been used frequently, or that they had been stored unused for a long period of time.

The distance from the scratches in the handle of the bolt croppers to the tip of their cutting blades was six inches (15 cm). The police had taken
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