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Introduction
• Background – geolocation / geosourcing 

research
• Broader range of particles than used in 

traditional trace evidence
• Resources of value for identification
• Resources of value for interpretation
• Application of these resource to traditional 

trace evidence





Pollen



Pollen Identification
• PalDat - Palynological Database

– www.paldat.org

• PIGLT - Pollen Identification and Geolocation 
Technology
– D. Masters et al.

• Textbooks, articles, additional websites, etc. 









Pollen Identification and 
Geolocation Technology – PIGLT (1)

• Application similar to PalDat
• Search based on morphological attributes
• Contains photomicrographs of pollen taxa
• Provides geographic distribution data for taxa

– Taken from Global Biodiversity Information Facility



PIGLT (1)



Pollen Interpretation
• North American Pollen Atlas

– http://www.ncdc.noaa.gov/paleo/pollen/atlas/atlas.html

• Pollen Viewer
– http://www.geography.wisc.edu

• Flora Publications
• Ecoregions, climate data, topographic maps



North American Pollen Atlas





Pollen Viewer



Ecoregion Maps



Potential Climate Suitability



Calcareous Microfossils

10 µm



Foraminifera Resources
• The Foraminifera.eu-Project

– http://www.foraminifera.eu/taxo.php

• Marine Species Identification Portal
– http://species-identification.org/index.php

• Limited geographic regions covered

http://www.foraminifera.eu/taxo.php
http://species-identification.org/index.php












Foraminifera Interpretation
• Fossils – geological maps
• Modern – climate, salinity, published data on 

distributions



Diatoms



Diatom Resources
• Identification databases

– Diatoms of the United States
• https://westerndiatoms.colorado.edu/

• Interpretation
– “Each species tends to have distinct requirements 

for temperature, salinity, acidity, oxygen and 
mineral concentrations.” (2) 







Spaulding, S., and Edlund, M. (2008). Didymosphenia. In Diatoms of the United 
States. Retrieved July 13, 2016, from 
http://westerndiatoms.colorado.edu/taxa/genus/Didymosphenia



Tephra Database
• Hosted by Washington State University

– http://cahnrs.wsu.edu/soe/facilities/geolab/service/

• Determination of volcanic source / eruptive 
event

• Windfall distribution of ash known for some 
events



Tephra 
Database



Other Particles



Other Particles
• Road dusts
• Industrial dusts
• Land cover
• Land use (cultivated, 

developed)
• Population density
• Animals (elephants, birds)
• Insects
• Non-human DNA



Particle Databases
• The Particle Atlas

– Searchable based on particle attributes, 
hardcopy and  CD versions

• McCrone Atlas of Microscopic Particles
– On-line resource, http://www.mccroneatlas.com/





The Particle Atlas



The Particle Atlas







Barcode of Life
http://www.barcodeoflife.org/



Barcode of Life Database



Applications to Traditional Trace 
Evidence 

• Identification of non-traditional particle types
– Consultation with experts often necessary

• Interpretation of significance of particle types
– Geographic distribution in area of interest
– Common, broadly distributed?
– Rare, sparsely distributed?

• Would benefit from research



Conclusions
• Databases of value for identification

– Many resources for a wide variety of materials, some free

• Databases of value for interpretation
– Many relevant publicly available GIS datasets and other 

resources exist 

• Application of these databases to traditional trace 
evidence
– Expand range of identified materials
– Aid in interpreting significance



References
1. F.J. Goodman, M. Bush, D. Masters et al. PIGLT: 

A Pollen Identification and Geolocation System 
for Forensic Applications  2015 IEEE 
International Symposium on Technologies for 
Homeland Security (HST)

2. Brasier, M.D.  Microfossils; George Allen & 
Unwin: Boston, 1983


	Slide Number 1
	Introduction
	Slide Number 3
	Pollen
	Pollen Identification
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Pollen Identification and Geolocation Technology – PIGLT (1)
	PIGLT (1)
	Pollen Interpretation
	North American Pollen Atlas
	Slide Number 13
	Pollen Viewer
	Ecoregion Maps
	Potential Climate Suitability
	Calcareous Microfossils
	Foraminifera Resources
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Foraminifera Interpretation
	Diatoms
	Diatom Resources
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Tephra Database
	Slide Number 31
	Other Particles
	Other Particles
	Particle Databases
	Slide Number 35
	Slide Number 36
	The Particle Atlas
	Slide Number 38
	Slide Number 39
	Barcode of Life�http://www.barcodeoflife.org/
	Barcode of Life Database
	Applications to Traditional Trace Evidence 
	Conclusions
	References

