Insects: The incidental investigators

Picture the scene if you will: 13th Century China. A man is stabbed to death near a paddy field. The following day Sung Tźu, a local death investigator, orders the workers in the nearby field to lay down their sickles for inspection. Within a brief period of time, blow flies begin to land and feed on a single sickle. These flies are attracted by tiny traces of blood still present on the sickle and Tźu knows this. He questions the owner of the sickle who quickly confesses to the murder. 
This ancient case, detailed in Tźu’s book “The Washing Away of Wrongs”, is in fact the first documented case of Forensic Entomology. Over the centuries since then, many investigators, doctors, anatomists and even artists and sculptors have observed and depicted the role of insects, particularly maggots, in the decomposition of human remains and more recently, television shows and films have bought Forensic Entomology into the public eye. The Forensic Entomologist must approach situations which most others would reel away from, but if you are able to suspend your initial apprehension about the topic, I’d like to tell you why Forensic Entomology is so fascinating. 

  When a body begins to decay it becomes rather more like an ecosystem. All the internal organs and other parts made up of tissues, bones and various fluids can be thought of in more general terms as a series of micro-habitats, providing shelter and nutrition for insect visitors. The nutritional content of decaying flesh also changes over time meaning that different families of insects arrive at particular stages of decay and they do so in a very predictable manner. In fact some insects arrive in such a highly predictable manner as to be an extremely accurate indicator of the time passed since the body died or at least was exposed to possible insect visitors. This is known as Post Mortem Interval (PMI) and it is the job of the Forensic Entomologist to accurately predict the PMI using their knowledge of the particular insects that they find. 
Probably the most well known visitors and almost always the first, known to arrive within half an hour of death are the lowly blow-flies, known to most as the Blue Bottles and Green Bottles. These are the most forensically important group of insects as they have the most predictable development patterns, based largely on temperature. Blow-flies will feed on rotten flesh and lay their eggs there too, so they are also easy to collect and if necessary can be reared to adult for proper identification. Although the most common visitors, blow-flies may not be able to visit a body which is sealed off, say in a flat with closed windows. In these cases it is often another species which becomes the centre of investigation. These can be beetles, mites, spiders or even other families of flies, such as scuttle flies which are able to squeeze through the tiniest of holes. Certainly it would be rare to find a decomposing body without some sort of insect or arachnid presiding on it, even if it is only one or two individuals.
There are many instances where an investigation is not as straightforward as this. For example, what if a body has been in two different places? Perhaps a victim has been wrapped in plastic and stored in a freezer whilst the perpetrator chooses a burial site. And it is cases like this where it gets really interesting. Because we know at what points during decay particular groups of insects will arrive, we can also make a good estimation as to when a body was exposed to possible insect visitors. So if our body in the bag in a freezer was moved outside, we should be able to tell you roughly when it was moved, and it is information like this that can prove pivotal in an investigation. And of course insects aren’t just homicide investigators; they can also tell us about other crimes including abuse and neglect, drug crime and wildlife crime. Insects can be found in almost every environment on the planet so it’s not too difficult to believe that they can find their way into pretty much everything!

Although this discipline has been practised for such a long time, it is only within the past few decades that we have embarked on trying to create useful standardised data concerning the most forensically important species. Developmental studies and DNA profiling are being undertaken all the time to produce more resources for entomologists in the field that will be both useful and accurate. If more young Entomologists take an interest, the future of Forensic Entomology could be a very fruitful one.

