S1aS

Marcin Switoniak
Przemystaw Charzynski

celitedhy)

L e

7 "

i

“WYDAWNICTWO NAUKOWE-
LUNWWERSYTET _MIKDLAIA | KOPERNIKA |



SOIL SEQUENCES ATLAS

EDITED BY
MARCIN SWITONIAK
PRZEMYStAW CHARZYNSKI

NIcOLAUS COPERNICUS UNIVERSITY PRESS
TORUN 2014



Editors
Marcin Switoniak, Nicolaus Copernicus University, Torur, Poland
Przemystaw Charzyniski, Nicolaus Copernicus University, Torun, Poland

Reviewers:
prof. Aldis Karklins, Director of Institute of Soil and Plant Sciences, Latvia University of Agriculture, Jelgava, Latvia
prof. Jozef Chojnicki, Secretary of Polish Society of Soil Science, Warsaw University of Life Sciences

Language editing
Ewa KaZmierczak

Cover design
Marcin Switoniak

Photographs on the cover
Marcin Switoniak

WYDAWNICTWO NAUKOWE
UNIWERSYTETU MIKOtAJA KOPERNIKA
REDAKCJA: ul. Gagarina 5, 87-100 Torun
Tel. (56) 611 42 95

e-mail: wydawnictwo@umk.pl
DYSTRYBUCIJA: ul. Reja 25, 87-100 Torun
Tel./fax (56) 611 42 38

e-mail: books@umk.pl
www.wydawnictwoumk.pl

DRUK: Wydawnictwo Naukowe UMK
ul. Gagarina 5, 87-100 Torun

ISBN 978-83-231-3282-0

Co-funded by

The views expressed in this work are those of the contributors and do not necessarily reflect those of
the European Commission.

Soil Sequences Atlas
M. Switoniak, P. Charzyriski (Editors)
First Edition



CONTENTS

FOREWORD

LIST OF ACRONYMS

METHODS

SolL REFERENCE GROUPS INDEX

STUDY AREAS

CHAPTER 1

Soils of Quercus robur L. stands on parent material with different genesis
in the boreo-nemoral zone

RAIMONDS KASPARINSKIS, VITA AMATNIECE, OLGERTS NIKODEMUS

CHAPTER 2
Forested areas within sandy lowlands and continental dunes of South-Eastern Lithuania
RIMANTAS VAISVALAVICIUS, JONAS VOLUNGEVICIUS, VANDA BUIVYDAITE

CHAPTER 3
Flat coastal plain of the Hel Peninsula (Puck Lagoon, Poland)
PIOTR HuLIsZ

CHAPTER 4
Forested areas within the outwash plain in Poland (Tuchola Forest)
PIOTR HULISZ, MARTA KOWALCZYK, M. TOMASZ KARASIEWICZ

CHAPTER 5
Forested areas within hummocky moraine plateaus of Poland (Brodnica Lake District)
MARCIN SWITONIAK, PRZEMYStAW CHARZYNSKI, £UKASZ MENDYK

CHAPTER 6
Agricultural areas within hummocky moraine plateaus of Poland (Brodnica Lake District)
MARCIN SWITONIAK, PRZEMYStAW CHARZYNSKI, £UKASZ MENDYK

CHAPTER 7
Catchments of disappearing lakes in glacial meltwater landscapes (Brodnica Lake District)
tUKASZ MENDYK, MACIES MARKIEWICZ, MARCIN SWITONIAK

CHAPTER 8
Chronosequence of soils on inland dunes in Poland
MICHAL JANKOWSKI, PAULINA ANNA RUTKOWSKA, RENATA BEDNAREK

CHAPTER 9
Pleistocene terraces of the Torun Basin on the border of the urban area
PRZEMYSEAW CHARZYNSKI, MARCIN SWITONIAK

10

11

23

37

47

61

77

93

109

125



CHAPTER 10

Soils developed from red clays of the Lower Triassic in the north-western part
of the Swietokrzyskie Mountains

ZBIGNIEW ZAGORSKI, MONIKA KISIEL

CHAPTER 11

Soils in the mountain area with high activity of geomorphic processes
(the Stotowe Mountains, Poland)

JAROStAW WAROSZEWSKI, CEZARY KABALA, PAWEL JEZIERSKI

CHAPTER 12

Forested hilly landscape of Biikkalja Foothill (Hungary)
MARCIN SWITONIAK, TIBOR JOZSEF NOVAK, PRZEMYSLAW CHARZYNSKI,
KLAUDYNA ZALEWSKA, RENATA BEDNAREK

CHAPTER 13
Alluvial plain with wind-blown sand dunes in South-Nyirség, Eastern Hungary
TIBOR JOZSEF NOVAK, GABOR NEGYESI, BENCE ANDRASI, BOTOND BURO

CHAPTER 14
Urban soils on the drift sand areas of Hungary

GABOR SANDOR, GYORGY SzZABO

CONTRIBUTORS

141

155

169

181

197

210



FOREWORD

To understand the soil-landscape relation it is necessary to study the spatial diversity of soil cover.
This variability is partly predictable due to the substantial repeatability of soil units. Depending on
dominant soil-forming factor affecting the repeated soil patterns, different types of soil sequences can
be distinguished. The influence of relief on the repeated variability of soil cover was first noticed by
Milne in 1935 in East Africa. He proposed the term “catena” to describe a transect of soils that are
related to the topography. Sommer and Schlichting in 1997 distinguished several archetypes of
catenas depending on the mobilization processes and hydrological regimes. The impact of climate on
the variability of soil cover is described as climosequences. The diversity of soils due to the different
time of development - chronosequences are a suitable tool for investigating rates and directions of soil
and landscape evolution.

This book provides an extensive database of soil sequences of various types from the following
countries: Hungary, Latvia, Lithuania and Poland. The main objective of this study was to present
a great diversity of soil-landscape/climate/hydrology relations and its effect on patterns in soil cover.
Most recent edition of the World Reference Base classification system was used to classify presented
soils (2014). Fourteen Reference Soil Groups are represented in this publication.

The collected data will be a useful tool in soil-science teaching, helping to understand reasons of
variability of soil cover and influence of various soil-forming factors on directions and degree of de-

velopment of ‘Earth skin’. Presented data can also be used for comparison purposes.

Marcin Switoniak

Przemystaw Charzynski



Soils of Quercus robur L. stands on parent material with
different genesis in the boreo-nemoral zone

Raimonds Kasparinskis, Vita Amatniece, Olgerts Nikodemus

The distribution range of Q. robur L. covers all
of Europe and extends to the Ural Mountains
in Russia, reaching its northern distribution
range in Scotland, Sweden and Estonia (Hyt-
teborn et al., 2005). In the context of climate
change, it is important to understand the lim-
iting factors for the distribution of each tree
species. Not only climate but also soil is one of
the main limiting factors in the distribution of
many tree species. Our research was conduct-
ed in Latvia, located in the boreo-nemoral
transition region between the boreal and

nemoral zones (Sjors, 1963), near the north-
Fig. 1. Location of Soil profiles and Quaternary sur-

ernmost distribution limit of oaks (Quercus o .
face deposits in Latvia (after Geological map of Latvia, 1981)

robur L.). In Latvia, about 9734,38 hectares are
covered by oak stands, i.e. 0.34% of the total area of forests (State Forest Service, 2011).

In the boreo-nemoral transition region, Q. robur forms mixed stands on rich soils with nemoral
tree species: linden (Tilia cordata Mill.), maple (Acer platanoides L.), elm (Ulmus glabra Huds.), white
elm (Ulmus laevis Pall.) and common ash (Fraxinus excelsior L.), and boreal conifers — pine (Pinus
sylvestris L.) and spruce (Picea abies (L.) H.) (Hytteborn et al., 2005).

Lithology and topography

In Latvia, forests occur on soils of relativity high diversity, formed on different, mainly unconsolidat-
ed Quaternary deposits, in some places also on weakly consolidated pre-Quaternary terrigenous or
hard carbonate sedimentary rocks (Kasparinskis, Nikodemus, 2012). The presented soils occur on
a glaciolacustrine plain (Profile 1), glaciofluvial deposits (Profile 2), a glacigenic till hummock (Profile
3) and a glacigenic till plain (Profile 4) (Fig. 1).

Climate

Latvia is located in the transition zone of the nemoral and boreal zones (Ozenda, 1994), or the boreo-
nemoral zone (Sjors, 1963). The climate is between transitional maritime and continental with a mean
temperature of -5.3°C in January and 14.8°C in July. Annual precipitation is 700-800 mm, of which
about 500 mm falls in the warm period (data from the Central Statistical Bureau of Latvia, 2013). The
climate is more continental towards the east. The forest area is about 55% and the dominant species
are pine (Pinus sylvestris L.), birch (Betula pendula L.) and spruce (Picea abies (L.) H.), which repre-
sent 43%, 28% and 15% of the total growing stock volume, respectively (State Forest Service, 2008).
Only about 1.1% of the forest area is dominated by nemoral tree species, such as oaks (Quercus robur
L). An increase in the climate continentality from west to east is one of the main factors determining
a decrease in the oak abundance with the increasing distance from the Baltic Sea (Krampis, 2010).
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Soils of Quercus robur L. stands on parent material with different genesis in the boreo-nemoral zone
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Profile 1 — Stagnic Phaeozem (Arenic, Ruptic)

Localization: East-Latvia lowland, glaciolacustrine plain, flat terrain 0-0.2%, oak forest, 111 m a.s.l.

N 60°09'10”, E 20°47°26"

Oi
Ah

AEh

EBsg

Bsg

BCsg

2Crk

Morphology:
—2-0 cm, slightly decomposed organic material;

— 0-18 cm, mollic horizon, sandy loam, very dark
gray (10YR 3/1), moist, moderate granular and
subangular blocky fine, medium and coarse struc-
ture, diffuse and smooth boundary;

— 18-28 cm, mollic horizon, sandy loam, very dark
grayish brown (10YR 3/2), moist, strong granular
and subangular blocky fine, medium and coarse
structure, diffuse and wavy boundary;

— 28-44 cm, sand, pale brown (10YR 6/3), moist,
weak subangular and angular blocky medium and
coarse structure, stagnic properties, reducing con-
ditions, common prominent sesquioxides coatings,
diffuse and wavy boundary;

— 44-62 cm, sand, pale brown (10YR 6/3), wet,
weak subangular and angular blocky medium and
coarse structure, abundant prominent sesquiox-
ides coatings, stagnic properties, reducing condi-
tions, common reductimorphic mottles, diffuse and
wavy boundary;

— 62-92 cm, sand, pale brown (2,5Y 7/3), wet,
weak subangular and angular blocky medium and
coarse structure, stagnic properties, reducing con-
ditions, common prominent sesquioxides coatings,
common reductimorphic mottles, clear and
smooth boundary;

—92—(109) cm, parent material, lithic discontinuity,
loamy sand, greenish gray (GLEY2 5/5), very wet,
weak subangular and angular blocky medium and
coarse structure, reducing conditions, very few
prominent reductimorphic mottles, moderately
calcareous.



Raimonds Kasparinskis et al.

Table 1. Texture

Horizon Depth Percentage share of fraction [mm] Textural
[eml  20-0.05 0.05-0.002 <0.002 class
Ah 0-18 55 44 1 SL
AEh 18-28 64 35 1 SL
EBsg 28-44 87 11 2 S
Bsg 44-62 92 3 5
BCsg 62-92 88 10 2 S
2Crk  92—(109) 72 25 3 LS
Table 2. Chemical and physicochemical properties
3+ 2+ 2+
vorizon SR e et Nk ke = 1 =
[mg-kg™]
Oi 2-0 760 112 7 5.9 - 4.5 1.69 32.0
Ah 0-18 22.0 4.80 5 5.5 - 50.7 4.77 2.93
AEh 18-28 10.0 0.90 11 5.3 - 16.9 2.29 0.74
EBsg 28-44 - - - 4.8 - 2.9 0.97 0.22
Bsg 44-62 - - - 4.9 - 1.2 0.12 1.07
BCsg 62-92 - - - 6.0 - 1.4 0.37 0.23
2Crk  92—(109) - - - 7.3 + 0.6 0.23 6.10
- CaCO;absent; + CaCO; present
Table 3. Sorption properties
voron  DePh @’ Mg K Na"  TEB TA CEC  CECqy s
[em] [emol(+)-kg™] (%]
Oi 2-0 35.6 456 0.350 0.083 40.6 0.050 40.6 - 100
Ah 0-18 9.38 1.07 0.102 0.053 106 0.563 11.2 350 95

AEh 18-28 5.73 0.74 0.018 0.032 6.52 0188 6.71 321 97
EBsg 28-44 2.25 0.49 0.109 0.138 299 0.033 3.02 151 99
Bsg 44-62 4.30 0.75 0.077 0.154 528 0.013 5.29 106 100
BCsg 62-92 2.07 0.62 0.142 0.151 298 0.015 3.00 150 99
2Crk  92—(109) 4.22 1.00 0.076 0.039 533 0.007 5.34 178 100
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Soils of Quercus robur L. stands on parent material with different genesis in the boreo-nemoral zone
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Profile 2 — Haplic Phaeozem (Loamic)

Localization: West-Kursa upland, glaciofluvial terrace, gently sloping 2-5°, oak forest, 67 m a.s.l.

N 57°29'5”, E 20°52'10"

Oe

AE

AEB
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BCg

2Cgk

Morphology:

— 6-0 cm, moderately decomposed organic
material;

— 0-10 cm, mollic horizon, loamy sand, dark
brown (7.5YR 3/2), moderate granular coarse
and very coarse structure, abrupt and wavy
boundary;

— 10-33 cm, mollic horizon, loamy sand, very
dark grayish brown (10YR 3/2), moderate
subangular blocky medium and coarse struc-
ture, gradual and irregular boundary;

— 33-53 cm, sandy loam, yellow light yellow-
ish brown (2.5Y 6/3), strong subangular
blocky very coarse structure, gradual and
irregular boundary;

— 53-94 cm, silt loam, yellowish brown (10YR
5/6), strong subangular blocky coarse and
very coarse structure, common distinct ses-
quioxides coatings, gradual and irregular
boundary;

— 94-124 cm, sand, light yellowish brown
(10YR 6/4), strong prismatic very coarse struc-
ture, stagnic properties, abrupt and smooth
boundary;

—124—(134) cm, parent material, lithic discon-
tinuity, sandy clay, grayish brown (10YR 5/2),
weak subangular blocky coarse structure,
reducing conditions, strongly calcareous.





