Accepted Manuscript

micron

Title: Spectral method as a tool to examine microtextures of
quartz sand-sized grains

Authors: Sylwia Szerakowska, Barbara Woronko, Maria J.
Sulewska, Edward Oczeretko

PII: S0968-4328(18)30089-1

DOI: https://doi.org/10.1016/j.micron.2018.04.008
Reference: JMIC 2548

To appear in: Micron

Received date: 5-3-2018

Revised date: 20-4-2018

Accepted date: 20-4-2018

Please cite this article as: Szerakowska, Sylwia, Woronko, Barbara, Sulewska, Maria
J., Oczeretko, Edward, Spectral method as a tool to examine microtextures of quartz
sand-sized grains.Micron https://doi.org/10.1016/j.micron.2018.04.008

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


https://doi.org/10.1016/j.micron.2018.04.008
https://doi.org/10.1016/j.micron.2018.04.008

Spectral method as a tool to examine microtextures of quartz sand-sized grains

Sylwia Szerakowska?, Barbara Woronko™", Maria J. Sulewska?, Edward Oczeretko®

8Faculty of Civil and Environmental Engineering, Bialystok University of Technology, ul. Wiejska 45E, 15-351

Bialystok, sylwiaszerakowska@gmail.com, m.sulewska@pb.edu.pl
bFaculty of Geology, University of Warsaw, ul. Zwirki i Wigury 93, 02-089 Warsaw, bworonko@uw.edu.pl

°Faculty of Mechanical Engineering, Bialystok University of Technology, ul. Wiejska 45C, 15-351 Bialystok,
e.oczeretko@pb.edu.pl

*Corresponding author: bworonko@uw.edu.pl

Abstract

Well-rounded grains extracted from aeolian and subagqueous environments were analysed to
determine a quantitative parameter describing the microtopographic surface properties of sand-sized
quartz grains, expressed as a degree of smoothness or as an inverse roughness. To this end, the spectral
method was used to calculate their fractal dimension values. Fractal characteristics and spectral fractal
dimension (Ds) were determined for a scanning electron microscope (SEM) image (560 x 560 pixels)
obtained for each study grain. This parameter, (Ds), describes the complexity of objects, which means
that the higher its value, the more complicated the analysed grains are in terms of exterior roughness
and surface microirregularities. The obtained results indicate that values of the parameter (Ds) were
higher for all aeolian grains compared to grains from either low- or high-energy subaqueous
environments. This difference in results is attributed to the presence of microirregularities on the
surface of aeolian grains, microtextures forms such as mechanically upturned. This parameter value
increases as the energy of the aeolian environment increases. Values of (Ds) for subaqueous
environments grains correlated with the frequency of microtextures that resulted from high-energy
grain-to-grain collisions (e.g., V-shaped percussion cracks), or from the chemical etching of the grain
surface (e.g., solution pits, solution crevasses)—the higher the frequency of either collision or
chemical-etching microtextures, the higher the value of the fractal dimension (Ds). Thus, it has been
demonstrated that fractal analysis can serve as a useful tool to discriminate between the analysed
sedimentary environments, to assess a depositional system’s Kinetic energy, and to compare the

intensity of chemical weathering.
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