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ABSTRACT: Much has been written on the use of soil as physical evidence on forensic 
investigations. Many authors have fully addressed different methods to sample, analyze and 
statistically compare this type of material, usually found adhered to suspects, crime scenes or 
alibi sites. However, few efforts have been made to study the predictive ability of a soil database 
to geolocate single samples. Therefore, this research aims to build and test a pedological 
database containing quantitative data about geophysical, geochemical and sedimentological 
properties. Based on a high murder rate and low urbanization, a 100 km² area in the Curitiba 
Metropolitan Region, Southern Brazil, was chosen and sampled for at least 1 kg of soil at 235 
different locations, at a 5 cm maximum depth, including 42 B horizon sites and 14 blind samples 
recovered from simulated evidences (shovels, vehicle tires and boots). Every sample was air-
dried, homogenized and submitted to magnetic susceptibility analysis and gamma-ray 
spectrometry in order to determine U, Th, and K content. Later, about 50 g of soil was 
resampled, dispersed using tetrasodium pyrophosphate (5% w/v) and wet-sieved for the >2 
mm, 2 mm–63 µm and <63 µm fractions, where approximately 50 mL of the last one was 
separated and oxidized using hydrogen peroxide (30% v/v) for later grain-size distribution 
analysis by laser granulometry. The remaining silt and clay were dried and heated to 650°C for 
4 hours in a muffle furnace to measure the weight loss on ignition (WLOI). Subsequently, the 
fine-grained fraction was submitted to color coordinates identification in the CIE L*a*b space, 
portable x-ray fluorescence (pXRF), and Fourier-transform infrared spectroscopy (FTIR). For the 
sand fraction, polarized light microscopy was used to measure morphometric features and to 
quantify heavy minerals separated densimetrically. To evaluate the spatial variability of every 
soil property, multivariate discriminant analysis (PCA and LDA) and interpolation methods (IDW, 
kriging, and nearest neighbor) were followed to set out predictive models. The best discriminant 
attributes were related to the elemental composition, on the opposite of the radioelement 
channels, which turned out to be ineffective to distinguish the subpopulations. The principal 
components and Bray-Curtis dissimilarity index allowed to cluster the seven different 
lithostratigraphic units mapped in the study area (limestones, metapelites, migmatitic gneisses, 
alluvial sands, unconsolidated sediments, and mafic dikes), making it possible to identify the 
source bedrock of an unknown soil sample. Based on the relative likelihood between the blind 
sample and every input of the database, a Bayesian probability value was assigned to a raster 
data set in a GIS environment to indicate probable provenance areas, achieving correct 
predictions for most of them. These results show us that, even if there is only one soil evidence 
collected by the forensic staff in a casework, it is possible to predict the origin of the sample by 
comparing it to a spatial database, as long as it gathers quantitative compositional information 
about the uppermost layer of the ground, even at organic subtropical soils. 
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