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»slypical” loess colours:

»Redness”

Lightness »Yyellowness”
| * a* h* pale yellow

light yellpw loess

90.557 | -0.612 || 17.011

5Y 8/ 2 bright, lightly

Appmximate cRGE- saturated brown
' with a distinct

237,228,195 yellow tone

<

light, slightly saturated brown
L* a* b* very pale brown | \ith a distinct red tone

80.868 || 2.902 (|[13.732 )

10YR 8/2
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F;eld and labor\atory investigations
\

The following laboratory measurements were used:
Field mapping and sampling of sections

= > Interval: 5 cm (high resolution!) %

Graln size analyses:
» Particle measurement: 0.01 -2000 pm
» Fractions (and subfractions)
» Granulometric indices: mean grain size, skewness, kurtosis, GSI, U ratio

5 »Heat map: 100 logarithmic classes in terms of %
Man as

height scale

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

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

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




Laboratory spectrophotometric measurements:

v'8 mm measurement aperture in the shape of a circle

v'Operating principle: emission of a light beam followed by the
measurement of light reflected by a system of detectors

v'"Wavelength range: 400 — 700 nm (resolution every 10 nm)
\/Compact Size Ly _ — IR

380 nm visible light 780 nm

v'Wireless operation
v'Fast measurement: about 1 second

v'Digital archiving of measurement results

1l ctebokosé Name Test Mod: Light/Deg L* a* b* adob DL* Da*

0,1 CH 001 5CI D&5/10° 57,01 3,6 10,29  5,54033 0,03

3 0,2 CH 002 sCI D65/10° 60 a4 12,92 4,643963 3,02

4 0,3 CH_003  5CI | D&5/10° .l 62,91 5,12 15,09 4,168986 5,93

2 0,4 CH_004  5CI Das/10° 604,82 5,5 16,58  3,90953 7,84

0,5 CH_003  SCI []55," 10° 65,85 5,24 16,52 3986077 8,87

0,6 CH_00g8  SCI [JELS,"IO“ 66,34 4.8 16,1 4,132919 9,57

W 0,7 CH_007  5CI D&5/10° 66,69 4,6 15,58 4,280488 9,71

Spectrophotometry - a measurement technique e quantitative measurement of the transmission or reflection of light (visible)

by a sample.



,Lightness (luminance)" Coordinate system L*a*b*
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Redness index RILAB-BT

according to Barron and Torrent (1986):

F} ~  Korshiv_2018_marzec2021 - Excel

RIpaB-BT =

2 wyszukaj

Plik Marzedzia ghdwne  Wstawianie  Uklad strony  Formuly  Dane  Recenzja Widok Pomoc
Eﬁ Exo W}"t.nu. [Calibri o A - . 35, Zawijaj tekst [ogsine -] = % Dobry S
Whie § E::Iatformatéw B I U~ S A = = = Scaliwyérodkyj ~ | B v % oo | 8 98 Fﬁ;mf:f:'f F°'t':;3'; Jako 7ty |Dane wejéci... | [ Danew
Schowek [} Czcionka [} Wyrawnanie = Liczba [} Style
19 v Jfx  =POTEGA(HZ;0,5)
A B T D E F G H | ] K L M N

1 | Glebokosc Name L* a* b* ado potegi2 bdopotegi2 sumapoteg sumapotegdo potegi0,5 razya razy 10 do potegi 10 Ldo6 b razy L6 wynik

2 | 5 Karshiv_001 53,24 2,55 7,55 6,5025 57,0025 63,505 7,969002447 20,32096 2,0321E+11 22773421316 1,71939E+11 1,181868
3 | 10 Korshiv_002 51,25 2,56 7,06 6,5536 49,8436 56,3972 7,500806922 19,22511 1,92251E+11 18120209660 1,27929E+11 1,502799
4 | 15 Karshiv_003 57,83 2,84 9,23 8,0656 85,1929 93,2585 9,657044061 27,42601 2,7426E+11 37404095212 3,4524E+11 0,794405
5 | 20 Karshiv_004 59,12 2,93 9,76 8,5849 95,2576 103,8425 10,19031403 29,85762 2,98576E+11 42697303595 4,16732E+11 0,716471
6 | 25 Korshiv_005 63,27 2,97 10,92 8,8209 119,2464 128,0673 11,31668238 33,61055 3,36105E+11 64148574022 7,00502E+11 0,479806
7 30 Karshiv_006 62,45 3,03 10,88 9,1809 118,3744 127,5553 11,29403825 34,2204 3,42209E+11 59319114075 6,45392E+11 0,530235
8 35 Karshiv_007 63,84 3,14 11,29 9,8596 129,7321 139,5917 11,81489314 37,09876 3,70988E+11 67695105601 7,71047E+11 0,481148
g J 0 Korshiv 008 61,27 3,17 10,89 10,0489 118,5921 128,641 11,34200159 | 25,95415 3,59541E+11 52903850446 5,76123E+11 0,624071
10| 45 Karshiv_009 63,21 341 12,2 11,6281 148,84 160,4681 12,6676004 43,19652 4,31965E+11 63784439267 7,7817E+11 0,555104
11 50 Karshiv_010 61,27 3,08 10,54 9,4364 117,5056 126,992 11,26907272 34,70874 3,47087E+11 52903850446 5,73478E+11 0,605233
12_ 55 Korshiv_011 63,42 3,2 11,53 10,24 132,9409 143,1809 11,96582216 38,29063 3,82906E+11 65066496999 7,50217E+11 0,510394
13| 60 Korshiv_012 64,82 3,43 12,62 11,7649 159,2644 171,0293 13,0778171 44,85691 4,48569E+11 74174420188 9,36081E+11 0,479199
14 | 65 Karshiv_013 63,03 3,38 12,2 11,4244 148,84 160,2644 12,65355765 42,7893 4,27893E+11 62702353587 7,064969E+11 0,55936
15_ 70 Korshiv_014 62,38 3,39 11,74 11,4921 137,8276 149,3197 12,21964402 41,42459 4,14246E+11 58921286741 6,91736E+11 0,59885
16 | 75 Karshiv_015 64,81 3,42 12,94 11,6964 1674436 179,14 13,38431918 45,77437 4,57744E+11 74105787835 9,58929E+11 0,477349
17| 80 Karshiv_016 64,58 3,51 12,8 12,3201 163,84 176,1601 13,27253179 46,58659 4,65866E+11 74587327632 9,54718E+11 0,487962
18_ 85 Karshiv_017 63,36 3,39 12,23 11,4921 149,5729 161,065 12,60113864 43,02296 4,3023E+11 64698023224 7,91257E+11 0,543729
19 | 50 Korshiv_018 66,01 3,96 14,74 15,6816 217,2676 232,9492 15,26267342 60,44019 6,04402E+11 82729118438 1,21543E+12 0,495644
20 | 95 Karshiv_019 64,58 3,61 13,2 13,0321 174,24 187,2721 13,68473968 45,40191 4,94019E+11 72541786042 9,57552E+11 0,515919
21 | 100 Karshiv_020 65,15 3,6 13,38 12,96 179,0244 191,9844 13,85584353 43 88104 4,9881E+11 764659195343 1,02316E+12 0,48752




Example no. 1

Klishchyntsi site

Loess cover and our key sntes mthe Dnleper basm

Klishchyntsi section
with loess-palaeosols stratigraphy
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Example no. 1

Klishchyntsi LPS - example of our multi-proxy analysis
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Klishchyntsi LPS n R tuning

sui 2 step 3 (max)

) 100 1= 200 2

step 1

m-’!fo.l
R tuning R tuning

0o 50 100 150 200 250

step 1 step 2 stop 3

smp 4 (max)

step 4 (max)

R tuning methodology after Sprafke et al. (2020)

Main colour parameters with Rmax tuning

Redness
index

Redness
W\ index




Klishchyntsi LPS - example of our multi-proxy analysis
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Geochemicalindicators with R max tuning



Example no. 2
Velyka Andrusivka site
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Vb. Key
results

Abrupt changes
in allindicators -
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.

Fractions and granulometric indices for the loess-palaeosol

sequence
Average
o7 Standard . :
grain size (4m) Silt (%) deviation Kurtosis U ratio
0 100 200 300 0 40 80 0 1 2 3 1 14 18 2 7 12 17

0 5 10 15 0 40 80 0.2 0 02 04 06 0 5 10 15
Clay (%) Sand (%) Skewness GSI



Example no. 3

Cherepyn site (Ovruch loess Island)

-4‘.:'-’,-»;-, ) L5 o (AN N A SN

Stratigraphy Loess-soil Litho- and pedological description

MIS G5t age o] units and genetic interpretation

Dark grey silt; irregular lower boundary {Ah horizon of topsoll).
hi Reddish brown silt with iron pseudofibres in lower part; diffusive and
- progressive lower boundary (B horizon) B
15.8%1,3 = Pale loess with scattered small ferruginous rusty concretion, diffuse lower
boundary (homogeneous calcareous loess)

Greyish brown clayey loess, secondary carbonates in fissures; diffuse lower
boundary (calcareous loess

ng Greyish pale loess, streaked-layered, ferruginous precipitations on surfaces of
layers, small (1 cm) carbonate concretions (fossil active layer of permafrost)
L1 LL1 Light beige-grey loess, grey in lower part, indistinctly streaked, scattered small
carbonate nodules, clear lower boundary associated with oxidation streaks
(calcareous loess)

13_,1:17,3',- df Light grey silt, indistinctly streaked, with humus stains in lower part

josiquies

josoAsd

1108
eipuny

bgz Pale loess, indistinct and insignificant streaked (calcareous loess)

i e £ PO Grey silt, gleyed, ferroginous streaks and stains, scattered small ferro-
manganese concretions; clear lower boundary

uozyioy
ayjeam

R Grey-brown loamy loess, gleyed, layered, ferroginous streaks and stains,
' 3 numerous small ferro-manganese concretions, solifluction structures
at the base; clear lower boundary (gleyed loess)

//" Dark grey and grey clayey loam mixed with loess lenses. Sharp lower
/' boundary (redeposited remains of A horizon of interstadial soil)

Ieqgns

vt Yellowish clayey silt enrichment in iron compounds (Bw horizon
of interstadial soil)

J10S umouq




Clay - subfractions {%) Sand - subfractions (%)

Example no. 3 IR drwrac:
Cherepyn site '

Stratigraphy RGB, o RGB RGB ,,

T U

100 150
R Tuning steps

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
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Munsell colors
for selected sequences
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General conclusions:

» 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.



g é ,Té i 2 /é - Funding: OPUS 16, panel ST10, October 2019 - September 2024,

N CENTRE Institute of Earth Sciences and Environment, Maria Curie-Sklodowska University
POLAND 0

|, reeiionzl; znel loezl fetors influenelne the valeoelirzie 2inio)

. sopviconuenral raecorcel ln Ulrzinlzin losss-soll seelveness s lojn et e
Q LPSs Dnieper i 1 ) | Y

along glcosr Valley - from proxiczl siress to oisital perlellaelal] zones

L L J d
AKAJLEMISA

HAYK ¢
. "lI'P\\\\\\ s ¢
v 81918 T

Thank you for your attention!
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