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„Typical” loess colours:

pale yellow

very pale brown

bright, lightly 
saturated brown 
with a distinct 
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light, slightly saturated brown 
with a distinct red tone
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„Redness” 

light yellow loess



Loess cover and our key sites in the Dnieper basin

Pleistocene stratigraphy of Ukraine
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The following laboratory measurements were used: 
Field mapping and sampling of sections
➢ Interval: 5 cm (high resolution!)

Grain size analyses:
➢Particle measurement: 0.01 – 2000 μm
➢Fractions (and subfractions)
➢Granulometric indices: mean grain size, skewness, kurtosis, GSI, U ratio
➢Heat map: 100 logarithmic classes in terms of %

Spectrophotometric analyses:
➢L* - lightness (black vs. white)
➢a* - redness (green vs. red)
➢b* - yellowness (blue vs. yellow)
➢Redness index
➢RGB colors + tuning (Rmax)
➢digital Munsell colour

Others:
OSL and 14-C datings, AMS, magnetic susceptibility, biome reconstruction and 
thermo-humidity parameters based on paleobotanical materials, small 
mammals

Chemical analyses (ACME, 
Canada):
➢44 major elements,
➢20 trace elements,
➢14 rare earth elements
➢46 geochemical indices

Field and laboratory investigations



Laboratory spectrophotometric measurements:

Spectrophotometry – a measurement technique that involves the quantitative measurement of the transmission or reflection of light (visible) 
by a sample.

✓8 mm measurement aperture in the shape of a circle
✓Operating principle: emission of a light beam followed by the 

measurement of light reflected by a system of detectors
✓Wavelength range: 400 – 700 nm (resolution every 10 nm)
✓Compact size
✓Wireless operation
✓Fast measurement: about 1 second
✓Digital archiving of measurement results



Coordinate system L*a*b*
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Redness index RILAB-BT
according to Barrón and Torrent (1986):



Loess cover and our key sites in the Dnieper basin

Klishchyntsi section
with loess-palaeosols stratigraphy

Example no. 1

glacial till

Klishchyntsi site

Example no. 1



glacial till

Example no. 1

Klishchyntsi LPS – example of our multi-proxy analysis



R tuning

R tuning methodology after Sprafke et al. (2020)

Klishchyntsi LPS

Main colour parameters with Rmax tuning



Klishchyntsi LPS – example of our multi-proxy analysis

Major elements (100% weight excluding volatiles), rare earth elements (ppm), and basic parameters describing their variability with R max tuning

Geochemical indicators with R max tuning



Loess cover and our key sites in the Dnieper basin

Example no. 2

Example no. 2
Velyka Andrusivka site



Va. Key results
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Soil horizons
are highly 
variable in 
colour.

Loess layers are 
characterised by 
low variability 
but clear 
internal 
stratification.

L – lightness
a* - „redness”
b* - „yelowness”

Spectro-photometric 
indices
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Fractions and granulometric indices for the loess-palaeosol 
sequence

Abrupt changes
in all indicators -
explicit 
identification 
of litho- and 
pedogenic units

Soil horizons are 
clear in grain size 
(and colours).

Loess layers show
high variability 
in grain size 
resulting in 
division into sub-
units.

Vb. Key 
results



Loess cover and our key sites in the Dnieper basin

Example no. 3

Example no. 3
Cherepyn site (Ovruch loess Island)

S0

L1LL1

L1SS1



R tuning

Example no. 3
Cherepyn site

Colour tuning according to R (from real to max)

Main fractions (A), the grain size distribution presented 
on heat map (B) and granulation indeces with Rmax 

tuning in the background (C)



Other examples





Korshiv LPS

Cherepyn
LPS

YR – yellow red

Munsell colors
for selected sequences

"yellow" sequence
"yellow-red" sequence

Y – yellow

23xY 47xYR
83xY 8xYR28%

91%No gley colors!



➢ Enhanced objectivity in colour measurement: Digital spectrometers improve the objectivity and 
reliability of soil color analysis over traditional Munsell Soil Colour Chart methods.

➢ Detailed chromatic characterization: Spectrophotometry provides precise measurements of key color 
parameters, helping to differentiate loess layers and soil horizons based on their unique color profiles.

➢ Development of a comparative digital colour record: A digital color record aligned with the traditional 
Munsell scale enhances comparison and consistency, bridging traditional and modern soil color analysis 
methods.

➢ Geological and pedogenic insights: Chromatic data reveal color patterns linked to stratigraphic layers 
and soil stages, aiding in understanding the area's geological and pedogenic evolution.

➢ Detection of subtle geological features: High-resolution spectrophotometric analysis detects subtle 
chromatic shifts, revealing hidden erosional features and lithological changes in loess sequences.

➢ Correlation with geochemical data: Variability in color parameters among primary loesses correlates 
with geochemical data, validating colour as a reliable indicator in geological and soil studies.

➢ Dynamic environmental evolution: Documented color shifts from cold to warm periods illustrate the 
natural erosion and deposition cycles that shape the landscape.

General conclusions:



Funding: OPUS 16, panel ST10, October 2019 - September 2024,
Institute of Earth Sciences and Environment, Maria Curie-Skłodowska University

Global, regional, and local factors influencing the paleoclimatic and 

paleoenvironmental record in Ukrainian loess-soil sequences along the 

Dnieper Valley - from proximal areas to distal periglacial zones

Thank you for your attention!


	Slajd 1
	Slajd 2
	Slajd 3
	Slajd 4
	Slajd 5
	Slajd 6: Coordinate system L*a*b*
	Slajd 7
	Slajd 8
	Slajd 9
	Slajd 10
	Slajd 11
	Slajd 12
	Slajd 13
	Slajd 14
	Slajd 15
	Slajd 16
	Slajd 17
	Slajd 18
	Slajd 19
	Slajd 20
	Slajd 21: Funding: OPUS 16, panel ST10, October 2019 - September 2024, Institute of Earth Sciences and Environment, Maria Curie-Skłodowska University

