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OSAC RESEARCH NEEDS ASSESSMENT FORM 
 
 
Title of research need: 

Mineral bias in transfer and persistence of soil 

 
Keyword(s): transfer, persistence, fidelity, mineral 
 
Submitting subcommittee(s): Trace Materials Date Approved: 02/24/2021 

(If SAC review identifies additional subcommittees, add them to the box above.) 
 
Background Information: 
 
1. Does this research need address a gap(s) in a current or planned standard? (ex.: Field identification system 

for on scene opioid detection and confirmation) 

There is potential for significant bias in the grain population with transfer and persistence of soil evidence.   
 
2. Are you aware of any ongoing research that may address this research need that has not yet been published 

(e.g., research presented in conference proceedings, studies that you or a colleague have participated in but 
have yet to be published)? 

There are studies that indicate minimal bias in the mineralogy of particles retained on footwear (Stoney et al 
2019a,b).  Likewise, if moist, clay-containing soils are transfered, intact muddy aggregates are likely to have minimal 
mineral bias.  The application of the approach of Ausemore and Neumann (2020) for the deconvolution of soil 
mixtures assumes that there is no bias in grain populations due to transfer and persistence. However, there is greater 
potential for mineral bias in transfer and persistence in dry mineral particles and with fabrics because dry soils will be 
less cohesive and because mineral shape MIGHT lead to bias in retention with the weave or knit of a fabric.  One 
study of highly unusual mineral particles and a highly unusual fabric indicated strong bias in retention of pyroxene 
grains within the fabric of Harrison Schmitz’ moon suit (Christofferson et al. 2009).  Is this bias due to the low 
moisture of lunar soils? Is this bias due to the minimal chemical weathering of lunar mineral grains?  Is this bias due to 
the unusual fabric, including PTFE fibers comprising the Apollo moon suits?  Experiments with a range of particle types 
(roughness, grain coatings, roundness, angularity, density, surface charge) and a range of materials (a range of fabrics, 
versus other substrates) could aid in determining if there are potentials for mineralogical bias in transfer and 
persistence. One counter example of minimal bias on transfer to fabric is Pirrie, 2019. 

 
3. Key bibliographic references relating to this research need: (ex.: Toll, L., Standifer, K. M., Massotte, D., 
eds. (2019). Current Topics in Opioid Research. Lausanne: Frontiers Media SA. doi: 10.3389/978-2-88963-180-
3) 
Christoffersen, R., Lindsay, J.F., Noble, S.K., Meador, M.A., Kosmo, J.J., Lawrence, J.A., Brostoff, L, Young, A., and 
McCue, T. “Lunar dust effects on spacesuit systems: Insights from Apollo spacesuits,” NASA Technical Report, 
NASA/TP-2009-214786, 2009,  http://hdl.handle.net/2060/20090015239C. 

http://hdl.handle.net/2060/20090015239C
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4. Review the annual operational/research needs published by the National Institute of Justice (NIJ) at 

https://nij.ojp.gov/topics/articles/forensic-science-research-and-development-technology-working-group-
operational#latest?  Is your research need identified by NIJ? 

The need of “Quantitative methods to augment visual trace evidence screening and examinations ” is stated in the NIJ 
report, but for soils, if bias of mineral in transfer and persistence is “common,” then the quantitative methods 
developed under NIJ funding will be negated. 

 
5. In what ways would the research results improve current laboratory capabilities? 

This work is needed to know if grain count data can be used for mixture convolution and for quantitative comparisons 
in soil examinations. 
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https://gcc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fnij.ojp.gov%2Ftopics%2Farticles%2Fforensic-science-research-and-development-technology-working-group-operational%23latest&data=02%7C01%7Ckaren.reczek%40nist.gov%7Ca27314ea4f2146e093ca08d79e7d5c5e%7C2ab5d82fd8fa4797a93e054655c61dec%7C1%7C1%7C637152133565188576&sdata=%2FZf29FUB5PDji2qfPMDtWwXxQ%2B%2FTvAU0GmhJfY7Bc0g%3D&reserved=0
https://gcc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fnij.ojp.gov%2Ftopics%2Farticles%2Fforensic-science-research-and-development-technology-working-group-operational%23latest&data=02%7C01%7Ckaren.reczek%40nist.gov%7Ca27314ea4f2146e093ca08d79e7d5c5e%7C2ab5d82fd8fa4797a93e054655c61dec%7C1%7C1%7C637152133565188576&sdata=%2FZf29FUB5PDji2qfPMDtWwXxQ%2B%2FTvAU0GmhJfY7Bc0g%3D&reserved=0
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6. In what ways would the research results improve understanding of the scientific basis for the 
subcommittee(s)? 

*Increased understanding of the effects of specific variables, both individually and as a group 

*Stronger foundation for describing hypotheses (as opposed to limiting to personal experiences) 

*Improved comprehension of the effects of soil sorting via activities and other common factors; possible 
quantification of resulting shifts in mineral populations 

 
7.  In what ways would the research results improve services to the criminal justice system? 

The results will assist by strengthening the ability of the analysts to speak to the following points – based on soil types 
and sorting factors: 

1. Limitations to sample size/population 

2. Identification and significance of unusual characteristics 

3. Restrictions on ability to conduct comparisons 

4. Enhanced confidence in analytical results 

5. Effects of specific case factors (e.g. time, water, location) 
 
8.  Status assessment (I, II, III, or IV):  

I 
 

Major gap in 
current 

knowledge 

Minor gap in 
current 

knowledge 
   

  No or limited 
current research is 
being conducted I III 

  Existing current 
research is being 
conducted II IV 

 
This research need has been identified by one or more subcommittees of OSAC and is being provided as an 
informational resource to the community. 
 


