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The forensic potential of soil and geological evidence has been recognized for more than a century, but in the last 15 years these types of evidence have been used much more widely both as an investigative intelligence tool and as evidence in court.
The first case in Latvia where soil (micro particle) stain was analyzed, along with other particles from suspect’s clothes and shoes, was officially registered in the late 1930ties. Development of special forensic soil investigation methods in the former Soviet Union started at 1950ties. Today, forensic geology is an accepted and commonly used part of the criminal justice system. 

Forensic soil science is integrative in nature and draws heavily on methods and information from a wide range of other scientific disciplines, including physics, chemistry, biology and their various sub-disciplines. There are also significant links with the social sciences and other subject areas relating to humans and human activities, including anthropology, archaeology, history, geography, medicine, engineering, etc. Much of the Earth’s surface has been heavily modified by human activities, and therefore, there are few areas where ‘soils’ can be regarded to be entirely natural. Consequently, forensic soil investigations often involve far more than simple inter-sample comparisons: adequate interpretation often requires detailed background research and interrogation of archival information relating to past land-use, the production and distribution of commercial products, and the disposal of waste materials from mining, quarrying, or similar activities.

Today, major crime laboratories throughout the world analyze soils. Annually the forensic geologist at Latvia State Forensic Science Bureau studies an average of 16 cases. Expert uses various instruments, methods and procedures to collect data and to judge whether questioned and known samples compare. Because of extreme diversity of soils and related material, the examiner will decide which method or methods will best assist in reaching a conclusion in a particular case.

Color is one of the most important and visually obvious features of a sediment or soil. Comparisons can be made in the field or in the laboratory, but in either case it is important to standardize the conditions under which comparisons are made.

Measurement of pH provides a rapid indication of the type of soil or sediment under consideration, for example, whether it is an acid, peaty type or an alkaline, more lime-rich type. 

The forensic geologist is often faced with problem of determining the distribution of sizes of particles in a sample. The purpose may be to produce samples for comparison studies that are similar, in which case, the control sample may contain some larger or smaller particles that are not present in the questioned or associated sample and they must be removed.

Mineralogical analysis is carried out routinely. Heavy mineral analysis is most commonly performed in cases when the expert has enough material for examination.

Assemblages of pollen, spores, diatoms other botanical microfossils have been used in a considerable number of forensic investigations, usually in conjunction with other lines of evidence.

X-ray diffraction is one of the most important and a reliable method of identifying the composition of geologic, soil and other crystalline substances. Therefore it is used as the principal tool in identification of clay minerals.

Because soils often have added particles, such as fibers, hair or paint chips, these can be collected for examination by experts in those forensic science fields. Such particles greatly strengthen the determination that two samples have the same properties and may come from a common source, as does the presence of rare or unusual minerals.

The quality of analysis varies depending on staff training and experience, availability of equipment and time, and the experience of submitting agencies or investigators.

The more methods an investigator can apply the sounder can be his conclusions. For the expert, it always is a challenge because investigations frequently must be completed with negligible quantities of samples. The Latvian State Forensic Science Bureau is an accredited laboratory and is preparing also soil investigation area for accreditation in the near future.

The Latvia State Forensic Science Bureau collaborates with faculties of Chemistry and Geography and Earth Sciences at the University of Latvia as well as with the Faculty of Material Science and Applied Chemistry at Riga Technical University.
