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The project for a joint FAO/Unesco Soil Map of
the World was undertaken following a recommen-
dation of the International Society of Soil Science.
It is the first attempt to prepare, on the basis of
international cooperation, a soil map covering all
the continents of the world in a uniform legend,
thus enabling the correlation of soil units and com-
parisons on a global scale. The project, which started
in 1961, fills a gap in present knowledge of soil po-
tentialities throughout the world and provides a
useful instrument in planning agricultural and eco-
nomic development programmes.

The project has been carried out under the scien-
tific authority of an international advisory panel,
within the framework of FAO and Unesco pro-
grammes. The different stages of the work included
comparative studies of soil maps, field and laboratory
work, and the organization of international expert
meetings and study tours. The secretariat of the
joint project, located at FAO Headquarters, was

PREFACE

vested with the responsibility of compiling the tech-
nical information, correlating the studies and drafting
the maps and text. FAO and Unesco shared the
expenses involved in. the realization of the project,
and Unesco undertook publication of its results.

The present volume, covering the soils of Europe,
is the fifth of a set of ten which make up the com-
plete publication of the Soil Map of the World.
The first volume records introductory information
and presents the definitions of the elements of the
legend which are used uniformly throughout the
publication. Each of the nine following volumes
comprises an explanatory text and the correspond-
ing map sheets covering the main regions of the
world.

FAO and Unesco wish to express their gratitude
to the governmental institutions, the International
Society of Soil Science, and the many individual soil
scientists who have contributed so much to this
international project.
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This volume describes the European section (includ-
ing all of Turkey) of the FAO-Unesco Soil Map of
the World at 1: 5 000 000. Much of the docu-
mentation necessary for the Soil Map of Europe was
furnished by the European countries which had
cooperated with earlier FAO projects, in particular
the Soil Map of Europe at 1: 2 500 000 and more
recent efforts to draw up a map on a scale of
1 : 1 000 000.

The maps

The two map sheets which make up the Soil Map
of Europe are drawn on topographic base maps of
the 1: 5 000 000 Series of the American Geographical
Society of New York. The map units are associations
of soil units which were assigned the texture and
slope class of the dominant soil. They are marked
on the map by symbols, letters and figures. The
dominant soils are shown by colours, while phase
differences affecting them are shown by overprints.

A small inset map on the main map shows the
reliability of soil information from which the map
was compiled.

Detailed definitions of the soil units and full descrip-
tions of all the terms used may be found in Volume I.

The text

The first, introductory chapter describes the develop-
ment of the project in Europe, linked to two other
FAO projects : the Soil Maps of Europe at 1:
2 500 000 and at 1 : 1 000 000. The second acknowl-
edges the cooperation of the institutions and in-
dividuals contributing to the maps and the text.
The third chapter summarizes Volume I as regards
maps and legends.

ENVIRONMENTAL CONDITIONS

Chapter 4 sets out the environmental factors that
have close relationships with the pattern of soils:
climate, vegetation, physiography, geology and lithol-
ogy.

SUMMARY

Climate is classified generally into six major regions
according to the distribution of rainfall and tempera-
tures throughout the year. This classification is
outlined on four small-scale maps (Figures 1 to 4).
A climatological-agricultural map of Europe appears
as Figure 9.

Vegetation is divided into 37 major types of vegeta-
tion formations, according to their physiognomy and
structure. These formations, which are situated on
a small-scale map (Figure 5), delimit the major
European vegetation zones.

The physiography of the region is described in its
broad outlines. A small-scale map (Figure 6) in-
dicates eight major physiographic and tectonic regions
which constitute the principal elements of the Euro-
pean relief.

The geology of the region is discussed by major
stratigraphic formations, whose lithology is given in
particular; the major stratigraphic and lithological
units are situated on a small-scale map (Figure 7).
Considering the importance of the quaternary forma-
tions, the area they cover is shown on a separate
map (Figure 8).

THE sous

Chapter 5 contains an extensive table of the soil
associations of Europe in the alphabetical order of
their symbols. The columns of the table contain
the following information:

Complete symbol of the association and that of
the dominant soil

Associated soils
Inclusions
F'hases
Areas in 1 000 ha
Climate
Regions of occurrence by country
Vegetation or land use
Lithology or parent materials

The distribution of major soils in 17 major soil
regions is shown on a small-scale map (Figure 10).
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LAND USE AND SOIL SUITABILITY

Chapter 6 contains information on the distribution
of soil units encountered in Europe, their current
use, their limitations and the yields obtained for the
major crops under current agricultural practices.

CONCLUSIONS

In northern Europe the excessively cold and humid
climate or rocky or shallow soils discourage crop-
growing; this is the zone of the coniferous forest.

South of this forest region, reaching to the Medi-
terranean region, lies a highly diversified variety of
soils, offering considerable possibilities for suitable

agricultural use. By and large, farming is impossible
only in the mountainous regions. In some areas,
salinity or the dry climate, or both, also impose
strict limitations.

On balance, it can certainly be said that, all in
all, Europe is one of the most privileged regions of
the world from the standpoint of the agricultural
potential of its soils.

Appendix

The Appendix contains information on the typical
profiles of the major soil units: description of the
site, morphology of the profile and analyses.



Le présent volume de la Carte mondiale des sols
FAO-Unesco au I : 5 000 000 est consacré à l'Europe,
avec inclusion de toute la Turquie. La documentation
nécessaire pour l'établissement de la carte des soIs
de l'Europe a été fournie en grande partie par les
pays européens qui avaient collaboré A. un projet
antérieur de la FAO, notamment celui de la carte
des sols de l'Europe au 1: 2 500 000, et qui, plus
récemment, ont déployé des efforts visant à la rea-
lisation d'une carte A l'échelle de 1 : 1 000 000.

Les cartes

Les deux feuilles cartographiques qui constituent la
carte des sols de l'Europe ont été établies d'après
le fond topographique au 1: 5 GOO 000 de l'American
Geographical Society. Les unités cartographiques
sont des associations d'unités pédologiques auxquelles
on a attribué la texture et la pente du sol dominant.
Elles sont indiquées sur la carte par des symboles,
lettres et chiffres. Les sols dominants sont représentés
par des couleurs, alors que les différences de phases
qui peuvent les affecter apparaissent en surcharge.

Une carte A petite &belle figurant en carton sur
la carte principale indique les degrés de fiabilité des
données pédologiques utilisées pour l'établissement
de la carte.

On trouvera dans le volume I de cette série les
définitions détaillées des unités pédologiques et des
termes employés.

Le texte

Le chapitre 1 fait l'historique du projet en Europe,
qui a été lié A, deux autres projets FAO, celui de la
carte des sols de l'Europe au 1 : 2 500 000 et celui
au 1: 1 000 000. Le chapitre 2 rend hommage aux
institutions et A ceux qui ont collaboré à l'établisse-
ment des cartes et du texte. Le chapitre 3 donne
un résumé du volume I relatif aux cartes et aux
légendes.

RESUME

LE MILIEU

Le chapitre 4 expose les facteurs du milieu dont
depend étroitement la répartition des sols: climat,
végétation, physiographie, géologie et lithologie.

Le chinat est décrit d'une manière générale en six
grandes régions basées sur la distribution des préci-
pitations et des températures au cours de l'année.
Cette distribution est schématisée en quatre cartes
A petite échelle (figures 1 A 4). Une carte agroclima-
tique de l'Eutope (figure 9) est également illustrée
dans le chapitre 5.

La végétation est répartie en 37 grands types de
formations végétales selon la physionomie et la
structure de la végétation. Ces formations sont loca-
1 isées sur une carte à petite échelle (figure 5) et deli-
mitent les grandes zones de végétation européennes.

La physiographie est examinée dans ses grandes
lignes. Une carte A petite échelle (figure 6) situe huit
grandes régions physiographiques et tectoniques qui
forment les éléments principaux du modelé européen.

La géologie est traitée par grandes formations
stratigraphiques, dont est essentiellement donnée la
lithologie; les grandes unites stratigraphiques-litho-
logiques sont localisées sur une carte A. petite échelle
(figure 7). Vu l'importanee des formations quater-
naires, leur extension est indiquée sur une carte
séparée (figure 8).

LES SOLS

Le chapitre 5 contient un tableau détaillé des associa-
tions de sols de l'Europe dans l'ordre alphabétique
de leurs symboles. Les colonnes sont consacrées aux
rubriques suivantes:

Symbole de l'association, y compris le sol dominant
Sols associés
Inclusions
Phases
Superficie en milliers d'hectares
Climat
Localisation par pays
Végétation ou utilisation du sol
Lithologie ou matériaux originels
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La re'partition des principaux sols est faite en 17
grandes régions pédologiques, figurées sur une carte
A, petite échelle (figure 10).

UTILISATION ET VOCATION DES SOLS

Le chapitre 6 fournit des indications sur la distribu-
tion des unit& pédologiques rencontrées en Europe,
leur utilisation actuelIe et leurs limitations, ainsi que
sur les rendements obtenus pour les cultures princi-
pales soumises aux pratiques agricoles actuelles.

CON'CLUSIONS

Dans le nord de l'Europe, le climat trop froid et
trop humide, ou les sols trop caillouteux ou trop
minces, ne permettent guère des spéculations agri-
coles; c'est le domaine de la fora de coniferes.

Au sud de cette région forestière, jusqu'en région
méditerranéenne, s'étale une gamy de sols très
diversifiée, qui offre des possibilités très vastes pour
une affectation agricole appropriée. Il n'y a guère
que les massifs montagneux où l'agriculture n'a pas
sa place. Dans certains secteurs, la salinité et/ou le
climat trop sec imposent également de sévères limi-
tations.

Si l'on dresse un bilan, on peut certes affirmer que,
tout compte fait, l'Europe est l'une des *ions les
plus favorisées du globe du point de vue du po-
tentiel agricole de ses sols.

Annexe

On trouvera dans l'annexe des renseignements sur
les profils types des principales unit& pédologiques:
description du site, description morphologique du
profil et données analytiques.



HaCTORIVOI TOM 70gBeHHOiA xapTm mxpa
'CHEM macmTa5 1 : 5 000 000 nocmmeH Expone
x xxamRaeT xem Tyrrulm. AoxymeHTaxxR, Heo6xo-
AxmaR AaR COCTaBIeHTAR 110gBeHHOP. xaprm Exponm

aHaRxTeaLHog RacTx 6maa npeAocTaxaeHa Expo-
neRcxxmx cTpaHamx, xoTorme ymacTxoxaax 3 npe-
AmAyqem npoexTe MO no cocTaxneHxm nolueH-
HoVI RapTm Exponm a macmTabe 1 : 2 500 000 x
xoTopme coxcem HeAamlo npeAnpwHRax ycxxxR x
cocTaxaeHxm xapTm B macmTa6e 1 : 1 000 COO.

HapTm

06a xarTorpalmmecxxx xxcTa, cocTaxamommx
nutmeHHym xapTy Exponm,Cmax cocTaxmemm no TO-
tormaLB3Hecxo2 OCHOB B macaTaCe 1: 5 COO 000
amepxxallexcro reorpalmmecxcro oOmecTsa (Hbm-
Mopx). KapTorpatxRecxxe ezMHYMIA SIBMEMTCH ac-
conxaxmmx DOgBeHIBAX eZHIMIH, xoTopme COOTBeT-
CTBylOT cTpyxType x peabety npeobaaAammeill
110gBM. OHM oftcHaReHm Ha xapTe cxmxoaamx,byx-
xamx x ux,,ppamx. Hpeo6AaAammxe nomxm oftsHa-
ReHm pacalumimmx uxeTamx 3 TO xpemR xax pac-
Hxxa B ca3ax mx mamemeHm o6o3HaRena HaAnx-
CRMX.

NapTa maaoro macaTa6a, HaHecemHaR ma
OCHOBHyM xapTy, yxaammeT CTeneHb HaAeaHocTx
AeHHMX 110gBODejleHME, XCHO3II,3013aHHMX npx co-
eTaxaeHxx xarTm.

B nepxom Tome oTok cepxx xmeloTcR noapo6-
ante onpeAeaeHxR noRxeHHmx eAmixr, x xcnoaboy-
emmx TepmxHox.

TexcT

B nepxok raaxe onxemsaeTeR xoTopxR ccy-
NecTxxeHxR upoexTa B Expone, xoTopmri 6m33
oax c AxymR Apyrxmx nroexTamx MO: npoexTom
notixeHHon xapTm Exponm B macmTa6e 1: 2 500 OCO

B macmTa6e 1 : 1 000 000. B raaxe xTopor:
oTAaeTcR AozaHoe yl,:pexaelixiaM x Beam Ten, KTO
ymacTxoxax a cooTaxaemvx RapT x TexcTa. B

rmaxe TpeTbei% npxxoaxTcR pecleme nepxoro Toma,
TOM gTO kacaeTcR xapT x Yczoxxmx o:3oxHaRe-

HvIR.

C-oeaa

B nnane 4 AaeTcR xaJlox(e4me taxTopoB
cpeam, OT KOTODEX HenocpeacTxemHo 3aBVICIAT

pacnpaAexeHme noxx: maxmaT, pacTxTeabHocTB,
qs.xamorpatxR, reoaorxR x axTozorxR.

OnxcaHme maxmaTa UpHBOAMTCH B odmem no
mecTx xpynHmr paMoHam, pauezeHHEm no nnxii-
nxny pacripeaeaeHxR ocaAxox x TemnepaTyp
TeReHme rota. CxemaTxmecxoe xao6paaelmie OTO-
ro pacripeaexenxR HaHeceHo Ha ReTmpex xapTax
maaoro macmTal5a (pxcymxx 1-4). B raaxe 5
HpHBOAMTCE Taxxe arpomaxmaTxmecxaR xapTa
Exponm (cxema 9).

PaCTIATeXT,HOCTL AeamTcR Ha 37 OCHOBHNX
BIAA0B a COOTBeTCTBMX C BHeMHHM BNAOM

cTpykrypo2. OTH xxAm HaHeceHm Ha xapTy ma-
zoro macaTa0a (pmcymox 5)x onpeAeasnoT rpa-
Hxxm OCHOBHMX BOH pacTxTeaLmocTx a EBp011e.

gmaxorratxR paccMaTpxnaeTcR B OCHOBBMX
RepTax. Ha xapTe maaoro macmTa0a (pmcyHox 6)
HaHeceHm xocemb xpynHmx )11amorpatxRecxxx x
TexToHxRecxxx paRoHox, COCTeBAEMUIMX OCHOB-
Ewe oxemeHTE esponekcitoro peaberpa.

reozorm imccmaTpxnaemcR no OCBOBHMM
cTpaTxrpgalmecxxm o5pacoxaHmm, axToaormm
KoTopmx samfmaeT aHativiTeJulloe mecTo
TexcTe; OCHOBHMe cTpaTmrpaqq/1Recxo-axToxo-
rxqecxxe eaxxxxm oftcHaxeHm Ha xapTe maxoro
macmTa6a (pxoyHox 7). FpxHxmail BO xxxmarme
BaXHOCTB oOpasoBaHmil 140TBepTut4Horo nepzoAa,'
xx pacntocTpaHeHme oftcHatlelio Ha CTieJilik
ItapTe (pmeyHox 8).

nOMEITA

B r:lase 5 co,zeivaiTcst noApcdHaR TannAna
acconmanmH no-1B Exponm a ax(!laxxTHoM norRAxe
MX CHMBOZOB. KOZOHKH OTBOzATCH nog caeAymmxo
py6pxxx:

CLIMBOX accoxxam,zu, xxxiomaR npeo6aa-
Aamqym noqxy

PE310ME



CmcaaHHmc 1-10tIBL:
DEAMLIOHXH
c7,a3m

Tlyseaaa B TLICSillaX rexTaroT
HammaT
Facxrezeemme ao cTraHam
PaCTMTeABHOCTL MAX xcnozE3oHaHme
JIMTOACT= XXX xcxozmme =roam

PacTroeaexeHme OCHCBHMX E0,-113 aezaeTcH no
17 xpyairt:m X0gBOHMEM icanniam, apxnegemaL7m Ha
xapTe maxoro macmTaba (pmcyHox 10).

TricnonB3cpamme x HaaHalleHme no*-IH

B r.rlaHe 6,n7mBoaaToF CBOAeHMA o racnpa-
zezeHxx notraeHmmx ezmmin, BcTpearJamxon B
Eapone, xx mmemmem mormi,aoaaHral xx npe-
zeaax, a Taxxe xo cTxrHymot': ypoNce.nocrx
pbroaamBaHmx CCHOBHMX xyabTyp B coaremexHom
ceJa,cxom xosHRoTHe.

3axmoTIemme

Ha cesepe ErponY cxxmxom xosioAHER x
xxxmaT, MAX no,Ipm ex:Ammo:4 xameHxoTm

xnm aex,,aT. o7eHs TOMEEM CAOOM, X OHM no-4Tx
He 1:03BCAFT0T HecTm gezhcxoe X0351CTBC; CTO
odaacTB XBOHLTX necos.

X 7ory OT oToro xecmoro paM.oEa, EMAOTB
AO raoma CpeAm3emHomopLE, pacnr000ramFeTc57
cOxacTB Hecbma pa3Hoopa3Hmx roiii, ace,TcraT-
xauoigyx ozleHE, iiiwcorlrIe B03M071,:HCCTM ZA.FT HI,TaTm-

BaHmH COOTBeTOTBy,?0:7;ZX cemboxomoaancTneHaNx
xy.TrETyp. .13 OTNX rafloraX. 3emme,teHXe Heao3mo-
HO Jrrri n ropHum maccaBax. B HexoTor= me-
cTax Inicome cozepaamxe COAM B noLlne v/n,na
CAXMEOM cymoM xxxmaT Taxy,Ke HaxxaamHamT axa-
TrATex.EHT,Te orpammlieHma.

EcJia DOXBECTX XT07, TC MOX110, OC3yCAO.--
HO, yTaepyszaTb, TETO T-111TEEaF Toe taxTopN,
EaDoma ZBAPeTCSI CZHKM M3 Hamn)Hee Onaron-cm-
RTInIX DerL7oHoB 3eMXCrO Mara c T0,4NIA 3pe741=

CeXSCHOX0351CTBEHHOr0 noTeH7maxa ea ucr4.13.

Hpxxo%exxe

npmzoEexxx AamTen opeaeHmE O MEOBEX
MpO,t)MARX OCROBHBIX TICITBeHHEX 0AWH3EX:
mecruocTx, mopllomorm.geoxoe onxcanxe npor7panF
x amaaxTm=fecxme zamme.
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Este volumen del Mapa Mundial de Suelos FAO/
Unesco, a escala 1 : 5 000 000, esta: dedicado a Eu-
ropa, e incluye también toda Turquía. La documen-
tación necesaria para el trazado del Mapa de Suelos
de Europa ha sido proporcionada, en gran parte,
por los países europeos que habían colaborado en
un proyecto anterior de la FAO, principalmente el
del Mapa de Suelos de Europa a escala 1 : 2 500 000
y que, más recientemente, han contribuido también
al trazado de un mapa a escala 1 : 1 000 000.

Los mapas

Las dos hojas cartográficas que forman el Mapa de
Suelos de Europa se han preparado basándose en
el fondo topográfico, a escala 1: 5 000 000, de la
American Geographical Society. Las unidades carto-
gráficas están constituidas por asociaciones de uni-
dades edafológicas, con la textura y la pendiente del
suelo dominante, y se indican en el mapa con sím-
bolos, letras y cifras. Los suelos dominantes están
representados por colores, mientras que las diferencias
de fases que pueden afectarles se indican con sobre-
impresiones.

En un pequeño mapa de cartón, intercalado en el
mapa principal, se indican los grados de fiabilidad
de los datos edafológicos utilizados para el trazado
del mapa.

En el Volumen I de esta serie se dan definiciones
detalladas de las unidades edafológicas y de los tér-
minos empleados.

El texto

El Capítulo 1 es el historial del proyecto en Europa,
que está vinculado a otros dos proyectos de la FAO:
el del Mapa de Suelos de Europa a escala 1 : 2 500 000,
y el del mapa a escala 1: 1 000 000. En el Capítulo 2
se rinde homenaje a las instituciones y a los que
han colaborado en el trazado de los mapas y en la
redacción del texto. En el Capítulo 3 se hace un
resumen de los mapas y leyendas del Volumen 1.

EL MEDIO

En el Capitulo 4 se describen los factores del medio,
de los que depende estrechamente la repartición de
los suelos: clima, vegetación, fisiografía, geología y
litología.

El clima se estudia de una manera general, haciendo
una división en seis grandes regiones, basadas en la
distribución de las precipitaciones y temperaturas en
el curso del ario. Esta distribución está esquemati-
zada en cuatro pequeños mapas (Figuras 1 a 4).
En el Capítulo 5 se presenta también un mapa agro-
climático de Europa (Figura 9).

La vegetación se distribuye en 37 grandes tipos de
formaciones vegetales, según la fisionomía y la estruc-
tura de la vegetación. Estas formaciones están loca-
lizadas en un pequeño mapa (Figura 5), y delimitan
las grandes zonas europeas de vegetación.

La fisiografía es objeto de un examen a grandes
rasgos. En un pequeño mapa (Figura 6) se sitúan
ocho grandes regiones fisiográficas y tectónicas, que
constituyen los elementos principales del modelo
europeo.

La geología se estudia en sus grandes formaciones
estratigráficas, de las cuales se indica esencialmente
la litología; las grandes unidades estratigráficas-lito-
lógicas están localizadas en un mapa a pequeña
escala (Figura 7). Dada la importancia de las forma-
ciones cuaternarias, la extensión de las mismas se
indica en otro mapa (Figura 8).

Los SUELOS

El Capítulo 5 contiene un cuadro detallado de las
asociaciones de los suelos de Europa, por orden
alfabético de sus símbolos. Las columnas están dedi-
cadas a los temas siguientes:

Símbolo de la asociación, incluido el suelo domi-
nante

Suelos asociados
Inclusiones
Fases

RESUMEN



Superficie, en millares de hectáreas
Clima
Localización por paises
Vegetación o utilización del suelo
Litología o materiales originales

Los principales suelos se reparten en 17 grandes
regiones edafológicas, que se indican en un mapa a
pequeña escala (Figura 10).

UTILIZACION Y APTITUD DE LOS SUELOS

En el Capítulo 6 se dan indicaciones sobre la distri-
bución de las unidades edafológicas encontradas en
Europa, sobre su utilización actual y sus limitaciones,
y sobre los rendimientos obtenidos con los cultivos
principales, sometidos a las prácticas agrícolas ac-
tuales.

CONCLUSIONES

En el norte de Europa, el clima, demasiado frío y
demasiado húmedo, o los suelos, demasiado pedre-

gosos o demasiado delgados, apenas permiten espe-
culaciones agrícolas; en ellos dominan los bosques
de coníferas.

Al sur de esta región forestal, hasta la región me-
diterránea, se extiende una gama de suelos muy
diversificada, que ofrece vastísimas posibilidades para
la explotación agrícola apropiada. Sólo los macizos
montañosos no deben ser objeto de explotación
agrícola. En ciertos sectores, la salinidad, el clima
demasiado seco, o ambas cosas, imponen también
fuertes limitaciones.

Si se hace un balance, puede afirmarse que, en
definitiva, Europa es una de las regiones del globo
más favorecidas desde el punto de vista del potencial
agrícola de sus suelos.

Apéndice

En el Apéndice se dan informaciones sobre los perfiles
tipo de las principales unidades edafológicas: descrip.
ción del lugar, descripción morfológica del perfil y
datos analíticos.
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History of the project

The preparation of the Soil Map of the World be-
gan in 1961 as a joint project of FAO at, d Unesco,
with the support of the International Society of
Soil Science. The Map is composed of 18 sheets
and a legend, as well as explanatory volumes for
each of the major regions of the world.

The completion of the Europe sheets was closely
linked to two projects sponsored by FAO an.d the
European Commission on Agriculture (ECA): the
1: 2 500 000 Soil Map of Europe, initiated in 1952
and published in 1965, and the 1: 1 000 000 Soil
Map of Europe, begun in 1965 and not yet completed.

In 1952 a group of eminent soil scientists met in
Ghent to discuss the unification of the different
soil classification and survey systems then in use in
Europe. The following countries were represented:
Belgium, France, Federal Republic of Germany,
Netherlands, Portugal, Spain, United Kingdom and
United States. At this meeting, a Subgroup on Soil
Classification and Survey was created within the
framework of the Working Party on Land and
Water Utilization and Conservation of ECA. In
1955 it became the Working Party on Soil Classifi-
cation and Survey of the ECA Subcommission on
Land and Water Use. At its first meeting at Bonn
(Federal Republic of Germany) in 1957, the Work-
ing Party decided to prepare the I : 2 500 000 Soil
Map of Europe. A Correlation Committee 1 met
at Ghent in 1959 to review the material that had
been assembled. After meetings at Oxford (1959),
Athens (1961), Lisbon (1963) and Florence (1964),

I Composed of R. Tavernier, Chairman (Belgium); S. Hénin,
R. Bétrémieux and J. Dupuis (France); E. Mtickenhausen (Fed-
eral Republic of Germany); F. Mancini (Italy); D.A. Osmond
(United Kingdom); and D. Luis BramAo and R. Duda/ (FAO).

The map covers the following countries: Albania, Austria,
Belgium, Cyprus, Denmark, Finland, France, Germany (Dem-
ocratic Republic), Germany (Federal Republic), Greece,
Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Nor-
way, Poland, Portugal, Spain, Sweden, Switzerland, United
Kingdom and Yugoslavia, with parts of Czechoslovakia and
Turkey.

I. INTRODUCTION

the map 2 and the explanatory text were published
in 1965 and 1966 respectively.

Meanwhile, the Seventh Congress of the Inter-
national Society of Soil Science, which met at Mad-
ison, Wisconsin, in 1960, had recommended that
soil maps of the great regions of the world be pub-
lished. Two international organizations, FAO and
Unesco, were requested to carry out the project.3
In June 1961 FAO and Unesco convened at Rome
an Advisory Panel composed of eminent soil scien-
tists from various parts of the world to study the
scientific an.d methodological problems implicit in the
preparation of a soil map of the world.4

At its 1965 meeting at Bonn, the ECA Working
Party decided to establish a Soil Map of Europe
at 1: 1 000 000. After meetings at Montpellier (1968),
Vara (1969) and Helsinki (1971), a final meeting
took place at Ghent in 1973, during which draft
maps of all the participating countries were sub-
mitted. This material, mostly unpublished, served
as the basis for the preparation of the 1: 5 000 000
Soil Map of Europe, originally drafted in 1976, re-
vised in 1978 and published in 1979.

Objectives

Knowledge and experience can be successfully trans-
ferred from one region to another only if account
is taken of similarities and differences in geography,
soils and climate. Further, the economic yield of
different farming techniques must be evaluated on
the basis of comparable data. Reliable information
on the types and distribution of the major soils of
the world is therefore essential. One of the principal

3 The history of this joint project is set out in greater detail
in Volume I.

4 The participants in this first meeting were:
Consultants: G. Aubert (France), M. Camargo (Brazil),

J. D'Hoore (Belgium), E.V. Lobova (USSR), S.P. Raychaud-
huri (India), G.D. Smith (USA), C.G. Stephens (Australia),
R. Tavernier (Belgium), N.H. Taylor (New Zealand), I.V.
Tiurin (USSR), F.A. van Baren (Netherlands).

Unesco Secretariat: V.A. Kovda, M. Batisse.
FAO Secretariat: D. Luis BramAo. R. Dudal, F. George.
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objectives of the FAO/Unesco Soil Map of the
World was to obtain this information through the
preparation of regional and continental soil maps
on the basis of a common legend and nomenclature,
as well as through the correlation of the soil clas-
sification systems in use in different countries. At
the same time it is hoped to promote agreement
among the world's soil scientists on an international
soil classification system.

The project is also intended to promote greater
comprehension among soil scientists, planners and
farmers and to provide fruitful coordination of na-
tional and international soil research and its appli-
cations at the national and international levels.

Value and limitations of the map

The Soil Map of the World is the first world-wide
inventory of soil resources, and is the result of broad
international cooperation.

The systematic interpretation of the map vvill make
it possible to appraise the distribution and the pro-
duction potential of the major soils. This inventory
will shed light on the limitations and potentialities
of the various regions of the world for increased
agricultural production and will make it possible
to designate the regions to be studied as a priority
matter.

Until now, such studies have been hampered by
lack of uniformity in soil terminology, nomenclature
and classification as well as by the lack of an overall
view of the world's soil resources.

The Soil Map of the World provides a basis and
framework for further regional and national soil
surveys on a large scale, needed for land develop-
ment and management purposes. It is also a teach-
ing aid in geography, soil science and agronomy,
and a basis for environmental studies.

It is currently being used in evaluating the pro-
duction potential of the world's major agro-ecologi-
cal zones, to estimate the risk of desertification,
to evaluate the extent of various soil degradation
phenomena, and for the transfer of experience and
technology among ecologically similar countries.

Although the publication of this map and its ex-
planatory text marks a significant step forward, it
is necessary to point out its limitations. The ac-
curacy and detail of the information which can be
shown are obviously limited by the small scale of
the map and by the fact that data for some areas
are scarce because of the lack of direct observation.
These limitations also apply to the interpretative

material, which can only be as accurate as the data
on which it is based.

Differences in field and laboratory techniques in
use in different countries render the compilation
of continental maps more complex. This difficulty
is particularly evident in Europe, whose soil map
is the result of the assembly of the different 1:
1 000 000 country maps produced within the frame-
work of the activities of the ECA Working Party
on Soil Classification and Survey. Although a
great deal of correlation work was carried out when
the two sheets of the European map at 1 : 5 000 000
were assembled, it is clear that differing prospection
and classification methods used in the European
countries made compromise solutions necessary,
leading to a certain degree of heterogeneity in the
interpretation of certain soil units in different parts
of Europe.

Despite these imperfections, the 1: 5 000 000 Soil
Map of Europe is the most recent and detailed in-
ventory of its soil resources, based on international
cooperation. Its limitations point up the necessity
of intensified soil correlation and of improving our
knowledge of the nature and distribution of soils
for which data are lacking or incomplete.

Use of the map and explanatory- text

Against the background of the topographic base
the map shows the distribution of the dominant
soils, marked by different colours. Ranges of re-
lated colours have been selected to indicate similar
soils, so that major soil regions can be recognized.
A chart of these colours, as well as the meaning of
the symbols for textural classes, slope classes and
phases, overprinted in black, appears on the front
of sheet V-2. The legend, which appears on the
back of both sheets, includes details on the com-
position of the map units.

Complete definitions of all the symbols (soil units,
textural classes, slopes and phases) can be found in
Volume I. Chapter 4 gives data on clima.te, geol-
ogy, present vegetation and the vegetation that has
frequently disappeared to make way for agriculture.
Chapter 5 shows the geographical distribution of
the soils, and Table 3 indicates, for each soil unit,
the phase if any, the area by country, the climate,
the vegetation and the lithology. The profile de-
scriptions and analytical data in the Appendix illus-
trate and clarify the definitions. Chapter 5 also
contains a map of the major soil regions of Europe.
Chapter 6 is given over to land use and suitability,
in the alphabetical order of the soil unit symbols.



The Soil Map of Europe could only have been pre-
pared with the cooperation of government institu-
tions and many soil scientists who provided basic
material and most of whom took an active part in
the meetings, study tours and discussions which,
throughout the 1: 2 500 000 and 1: 1 000 000 Soil
Map of Europe projects, led to the completion of
the 1: 5 000 000 map and the explanatory text.

Official agencies and individuals who furnished
invaluable assistance are listed below. FAO and
Unesco also express their lively thanks to the mem-
bers of the numerous European team of experts,
all of whom it has not been possible to mention,
but whose publications and data have been extreme-
ly useful sources of information.
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Individuals

(By country and

Austria
Belgium
Bulgaria
Cyprus
Czechoslovakia
Denmark
Finland

France

Germany
(Fed. Rep.)
Greece
Hungary

Iceland
Ireland

Italy

Luxembourg
Netherlands

Norway
Poland
Portugal
Roma.nia
Spain
Sweden
Switzerland
Turkey

United Kingdom

USSR
Yugoslavia

alphabetical order)

J. Fink, H. Nagl
J. Ameryckx, R. Tavernier

Garboutlev, V. Koinov
G.C. Grivas, Ch. Soteriades

Hrasko, J. Nemecek
Rasmussen

O. Mdkitie, M. Sillanpda, J. Vuo-
rinen
J. Dupuis, M. Dupuis, M. Ja-
magne, J. Moinereau, E. Servat,
J. Servant

E. Miickenhausen
A. Koutalos, N. Yassouglou
S. Bodolay, F. Maté, P. Stefano-
vits, I. Szabolcs, L. Szucs
D. Johannesson
M. Conry, M.J. Gardiner, J. Lee,
P. Ryan
A. Aru, G. Fierotti, F. Mancini,

Pietracaprina., G. Ronchetti
J.P. Wagener
H. de Bakker, L.J. Pons, J. Schel-
ling, R. van der Schans
J. Lag

Dobrzanski, F. Kuznicki
J. Carvalho Cardoso

Florea, N. Ghitulescu
Gragera, A. Guerra, F. Lázaro

T. Troedsson, L. Wiklander
L.F. Bonnard, E. Frei

Akyiirek, H. Nemutlu, F. Sar-
das
R. Glentworth, R. Grant, D.A.
Osmond
V.A. Kovda
M. Cirie, A. Skori6

Preparation of the map

The first outline, shown at Adelaide in 1968, was
prepared in Rome by FAO experts in collaboration
with European institutes and soil scientists. The
final map was prepared by J. Ameryckx, A. Pécrot
and R. Tavernier.

Grateful acknowledgement is made of the per-
mission given by the American Geographical Society
of New York to use its 1: 5 000 000 World Map
as a basis for the preparation of the Soil Map of
the World.

Preparation of the explanatory text

The explanatory text of the map was written by
J. Ameryckx and A. Pécrot (FAO). For Chapter 4
(The Environment) they called for assistance upon
A. Noirfalise (Vegetation), R. Tavernier (Climate
and Physiography) and R. Vermeire (Geology and
Lithology); for Chapter 6 (Land Use and Soil Suit-
ability) they called upon the cooperation of J. Lee.

Soil correlation

The intercontinental correlation, the international
legend and the definitions of soil units are the work
of R. Dudal (FAO). The Working Party of ECA,
under the chairmanship of R. Tavernier, took a
very active part in the work of correlation for Eu-
rope.

Financial support

FAO and Unesco shared the costs of preparing and
publishing the World Soil Map. Thanks are due
to the governments of all the countries which kindly
hosted the numerous sessions of the Working Party
of ECA and the correlation seminars.



Topographic base

The Soil Map of Europe was prepared on the basis
of the 1: 5 000 000 topographic map series of the
American Geographical Society of New York. It
consists of two sheets, numbered V-1 and V-2, with
an overlap from the Gulf of Bothnia to the Sea
of Belov in the north and from Albania to Istanbul
in the south. The Miller oblated stereographic
projection was used.

Soil units

The soil units constitute the soil associations. They
are indicated by one- or two-letter symbols (Table 1),
defined in Volume I, Legend.

Map units

The map unit consists occasionally of a single soil
unit; more often, however, it consists of an association
of soil units, of which one is the dominant, the others
being the subdominant (covering at least 20 percent
of the delimited area) and the inclusions (covering
less than 20 percent of the delimited area). The
map unit is further defined by the textural class or
c/asses of the dominant soils and by its topography
(slope classes). These two characteristics are shown
by symbols:

the digit 1, 2 or 3, indicating the textural
class (coarse, medium and fine, respectively);
the small letter a, b or c, indicating the
slope class, corresponding respectively to
level to gently undulating (slopes 0 to 8
percent), rolling to hilly (slopes 8 to 30 per-
cent) and strongly dissected to mountainous
(steep: slopes above 30 percent) reliefs.

Cartographic representation

SYMBOLS

Soil associations are shown by the symbol represent-
ing th.e dominant soil unit (e.g., Lo: Orthic Luvisols),
followed by a number which indicates the full coin-
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position of the association (e.g., Lo74: Orthic Lu-
visols Lo and Luvic Ph.aeozems HI, with inclusions
of Eutrie Regosols Re). After a dash appears a
digit indicating the textural class of the dominant
soil (e.g., 2: medium) and lastly a small letter in-
dicating the slope class of the association (e.g.; a:
level to gently undulating). The complete symbol
of the association is therefore read as follows:

Lo74-2a. : Orthic Luvisols, medium textured, and
Luvic Phaeozems, with inclusions of
Eutric Regosols; level to gently un-
dulating

The texture or slope classes, or both, are omitted
from the symbol when data are lacking. On the
contrary, two digits or two letters are used where
two groups of textures or types of topography occur
that cannot be delimited on the raap, thus:

Bc27-2/3bc : Chromic Cambisols, medium to fine
textured, and Chromic Luvisols, with
inclusions of Rendzinas, Orthic Lu-
visols and Cambisols, rolling to steep

Associations in which Lithosols are dominant are
identified by the Lithosol symbol I combined with
the symbol for one or two associated soil units, with
the texture and slope classes if known; inclusions
are omitted:

I-U-112e Lithosols an.d Rankers, coarse to
medium textured, steep.

MAP COLO'URS

The soil associations have been coloured according
to the dominant soil unit (see Sheet 1, Analytic
Colour Chart). The distinction between map units
having the same dominant (e.g., Gh) is shown by
a number (e.g., Gh22, Gh23, Gh24).

Associations dominated by Lithosols (e.g., I-Be-2c)
are shown by grey stripes (basic colour for Lithosols)
alternating with coloured stripes (colour of the as-
sociated soil or soils); when the map unit consists



of more than 80 percent Lithosols (e.g., I-2bc), the
grey colour is applied uniformly over a horizontally
striped pattern.

PIIASES

Phases are indicated by black overprints on the col-
our of the association.

The stony phase marks areas where the presence
of gravels, stones, boulders or rock outcrops makes
the use of mechanized agricultural equipment im-
practicable. In associations having dominant Litho-
sols, this phase is naturally understood.

The lithic phase marks the presence of continuous,
coherent hard rock within 50 cm of the surface;
the definition of Lithosols implies this.

The petrocakic phase shows the occurrence of a
petrocalcic horizon within 100 cm of the surface
(e.g., certain Bk, Lc and Xk associations in the
Mediterranean region).

The phreatic phase is used for soils whose water-
table lies between 3 and 5 m from the surface; it
has been observed in several large depressions in
Central Europe.

The fragic phase shows the presence of fragipan
within 100 cm of the surface. This phase has been
observed only in a few units; it doubtless covers
larger areas, in which lack of data has prevented its
observation.

The saline phase soils have in some part of the
soil, within 100 cm fiom the surface, a conductivity
greater than 4 mmhos/cm. This phase concerns
certain soils in Central Europe, especially in Hun-
gary, and in some estuaries; the Solonchaks are sa-
line by definition.

The sodic phase is used for soils which have more
than 6 percent saturation with sodium in some part
of the soil within 100 cm from the surface. The
phase concerns large areas in Central Europe and,
even more, in the USSR, bordering on the Black and
Caspian Seas. The Solonetz are sodic by definition.
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TABLE 1. SOIL UNITS FOR EUROPE

FLUVISOLS

Je Eutric Fluvisols
Je Calcaric Fluvisols

T ANDOSOLS

To Ochric Andosols
Tm Mollie Andosols

C CHERNOZEMS

Ch Haplic Chernozems
Ck Calcic Chernozems

Lf Ferric Luvisols
La Albic Luvisols
Lg Gleyic Luvisols

Jd Dystric Fluvisols Th Humic Andosols Cl Luvic Chernozems
Jt Thionic Fluvisols Tv Vitric Andosols Cg Glossic Chernozems D PODZOLUVISOLS

V VERTISOLS De Eutric Podzoluvisols
GLEYSOLS Vp Pellic Vertisols H PHAEOZEMS Dd Dystric Podzoluvisols

Dg Gleyic Podzoluvisols
Ge Eutric Gleysols Vc Chromic Vertisols Hh Haplic Phaeozems
Gc Calcarie Gleysols He Calcaric Phaeozems
Gd Dystric Gleysols
Gm Mollie Gleysols
Gh Hutnic Gleysols
Gx Gelic Gleysols

Z SOLONCHAKS

Zo Orthic Solonchaks
Zm Mollie Solonchaks
Zg Gleyic Solonchaks

Hl Luvic Phaeozems
Hg Gleyic Phaeozems

M GREYZEMS

P PODZOLS

Po Orthic Po dzols
PI Leptic Podzols
Ph Humic Podzols
Pp Placic Podzols

REGOSOLS
S SOLONETZ Mo Orthic Greyzems Pg Gleyic Podzols

Re Eutric Regosols
Re Calcaric Regosols
Rd Dystric Regosols

So Orthic Solonetz
Sm Mollie Solonetz
Sg Gleyic Solonetz B CAMBISOLS W PLANOSOLS

Rx Gelic Regosols
Y YERMOSOLS Be Eutric Cambisols

Bd Dystric CambisoIs
We Eutric Planosols
Wd Dystric Planosols

Yk Cakic Yermosols Bh Humic Cambisols
LITHOSOLS Bg Gleyic Cambisols

X XEROSOLS Bk Calcic Cambisols A ACRISOLS

Q ARENOSOLS Xh Haplic Xerosols
Xk Cakic Xerosols

Be Chromic Cambisols
By Vertic Cambisols

Ao Orthic Acrisols
Af Ferric Acrisols

Qc Cambie Arenosols Xy Gypsic Xerosols Ah Humic Acrisols
QI Luvic Arenosols X1 Luvic Xerosols

L LUVISOLS

E RENDZINAS
K KASTANOZEMS

Kb Haplic Kastanozems
Lo Orthic Luvisols
Le Chromic Luvisols

O HISTOSOLS

Oe Eutric Histosols
ICk Calcic Kastanozems Lk Calcic Luvisols Od Dystric Histosols

U RANICERS KI Luvic Kastanozems Lv Vertic Luvisols Ox Gelic Histosols



MISCELLANEOUS LAND UNITS

1Vliscellaneous land units are land areas on which
no soil exists. In Europe the expression applies
to mountain glaciers and snow-caps (e.g., in the
Alps and Scandinavia) and to a large area of dunes
and shifting sands northwest of the Caspian Sea
in the USSR.

Sources of information

A map showing the sources of information is shown
as an inset in the soil map. A distinction is made
among areas compiled from systematic soil surveys
(Class I), soil reconnaissance studies (Class II) and

Systematic
soil surveys

Soil reconnaissance
studies

THE MAP 7

SOURCES OF INFORMATION

general information with local field observations
(Class III).

Most of the European region has been covered
by systematic soil surveys. Only Iceland, the north-
ern parts of Finland and the USSR and Turkey in
Asia are covered by soil reconnaissance alone. The
bibliography below includes the main soil maps that
were used to prepare the Soil Map of Europe. The
maps of certain countries (e.g., Austria, Finland,
Greece, Hungary, Norway, Sweden and Switzerland)
were drawn to a scale of I : 1 000 000 within the
framework of the activities of the Working Party
on Soil Classification and Survey of ECA, but are
as yet unpublished.

alGeneral
information

and local field observations

o 400 800 km
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This chapter outlines briefly the four most impor-
tant aspects of the environment in the development
of soils: climate, vegetation, physiography and li-
thology. The small-scale maps appearing at the
end of the volume indicate the location and nature
of the major regions among which important varia-
tions of climate, vegetation, landscape and rock types
°CCITT.

Climate *

The climate of Europe results from the interaction
of three main factors. First, latitude, which deter-
mines, inter alia, the length of the days and nights
during the different seasons. By its latitude, Eu-
rope belongs for the most part to the northern sector
of the temperate zone. The southernmost peninsula
still lies more than 12° north of the Tropic of Cancer,
while the northernmost land masses lie well above
the Arctic Circle. The second factor is the position
of Europe with respect to the continental and ocean
masses. The form of Europe, with its ver)/ long
sea coast and its surrounding Mediterranean, Black
and Baltic Seas, allows oceanic influences to pene-
trate to the interior of the continent. Further, the
western coastline is bathed by the warm currents
of the Gulf Stream system, and their effect is enhanced
by the prevailing westerly winds, carrying the ocean's
moisture and warmth over the continent. The fi-
nal factor is the relief, the position and alignment of
the mountain chains. Although certain mountain
zones lie near the western coasts, there is no contin-
uous coastal chain, and the Atlantic air masses
reach the heart of the continent. In Central and
Southern Europe, on the other hand, where the re-
lief is very irregular, climatic conditions display con-
siderable local variations.

Three main air-pressure zones influence the Eu-
ropean climate.

The high-pressure area over the Azores.
The Asian winter anticyclone.
The low-pressure area over Iceland.

* Text by Professor R. Tavernier, Université de l'Etat, Ghent,
Belgium.

4. ENVIRONMENTAL CONDITIONS

The high-pressure area over the Azores is most
active during the summer, when it lies near 350 North
latitude and reaches as far as the Mediterranean
basin, where it brings hot, sunny weather, almost
without rainfall. At times it can also determine
the weather in Western Europe.

The Asian winter anticyclone lies over Central
Europe during the winter and at times reaches as
far as Western Europe, bringing periods of severe
cold with northeast winds.

The low-pressure area over Iceland persists through-
out almost the entire year, but is most active during
the winter. For most of the year it influences the
Atlantic coast and Northern, Western and even Cen-
tral Europe. During the winter the rainy low-pres-
sure areas associated with it reach as far as the Med-
iterranean region, while during the summer it of-
ten determines the weather as far as Eastern Europe.
Generally speaking, it brings variable weather, very
often with rain.

RAINFALL

The mean annual rainfall levels of Europe are shown
in Figure 1. The low-pressure fronts from the
Atlantic bring moist air masses over the continent.
However, the westerly winds are irregular, crossing
the continent in a series of cyclones and anticyclones,
and rainfall is therefore generally high along the
Atlantic coast, particularly where it is bordered by
mountain or highland zones. The high mountains
(Alps and Carpathians) in the interior also receive
much rain (1 000 to 3 000 mm), while rainfall is
less in the basins between the mountains (Spain,
Hungary and Turkey). Rainfall is also low (under
500 mm) in northern Iceland, the northern plains
of peninsular Europe and the northern reaches of
the Black and Caspian Seas.

The seasonal distribution of rainfall varies consider-
ably. In Western Europe rainfall is distributed fairly
evenly throughout the year. Farther east, annual
mean rainfall decreases slowly, and maximum rainfall
occurs during the summer. In the Mediterranean
regions rain falls almost exclusively during the winter
and spring.
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TEMPERATURE

Mean annual temperatures (Figure 2) depend on
latitude and altitude. In the great European plain
the temperature rises gradually from 8°C in northern
Russia to 12°C along the Black Sea, and the isotherms
run more or less horizontally. The highest means,
above 20°C, are met with along the Mediterranean
coast, in the southern parts of Spain, Italy, Greece
and Turkey.

The mean January temperature (Figure 3) drops
to 24°C in northeastern Europe, while it remains
above 8°C in the southwest of the Iberian peninsula.
The January isotherms tend to run diagonally from
northwest to southeast.

The mean July temperature (Figure 4) is below
12°C in Northern Europe but exceeds 30°C on the
Caspian Sea and on the Mediterranean coasts of Spain,
Italy, Greece and Turkey. The July isotherms tend
to run diagonally from southwest to northeast. The
distribution of natural vegetation displays the in-
fluence of the summer temperatures.

CLIMATIC REGIONS

The rainfall and temperature patterns define several
climatic regions in Europe. In general, the transition
from one to another is gradual, especially in the
plains areas. Furthermore, in a single climatic region
there are often important variations as a result of
exposure and the relief.

The Arctic region is characterized by long, cold
winters with temperatures below 10°C and short
summers with temperatures usually below 10°C. Rain-
fall, very often as snow, is relatively slight (under
500 mm), except in the high mountains. The area
of the Arctic region in Europe is fairly small (Iceland,
Scandinavia, the Arctic Ocean coast and the high
mountains of Central and Southern Europe).

The cold northern temperate region also has cold
winters, which are shorter however than in the Arctic
region. Summers are still relatively short, but
maximum temperatures can exceed 15°C. Rainfall,
usually above 500 mm, is distributed fairly regularly,
but much of it falls as snow.

The maritime temperate region is characterized by
a rainfall of about 750 to 1 000 mm, distributed
regularly throughout the year. The winters are
relatively mild, and the mean temperature of the
coldest month is generally above zero, while summers
are fairly cool.

The subcontinental temperate region has colder
winters and hotter summers than the maritime tem-
perate region. Toward the east, rainfall declines

from 750 to 500 mm, with maxima in early summer.
This region is transitional between the maritime
temperate and continental regions.

The continental temperate region has severe winters
and hot summers. Rainfall, of about 500 mm,
shows a pronounced peak in early summer. Toward
the Caspian Sea, the annual mean rainfall declines
rapidly and the climate gradually becomes of the
desert type.

The Mediterranean region is characterized by hot,
dry summers and generally rainy winters, often with
maximum rainfall in the autumn. Owing to the
relief, often very sharp because of the mountain
chains, rainfall and temperature vary considerably,
depending on the exposure and the relief itself. In
the mountainous regions annual rainfall usually
exceeds 1 000 mm, and sometimes even 2 000 mm
In the intermountain basins, on the contrary, the
annual rainfall may be below 500 mm, and the
summers are very hot (over 20°C).

Vegetation

The outline vegetation map (Figure 5) is based on
the distribution of the potential natural vegetation
which would make up the greater part of the land-
scape, under present soil and climatic conditions, had
man not transformed it for economic purposes. In
many regions only rare evidence of such vegetation
subsists, as virgin or only slightly modified forests,
national parks or similar reserves. However, the
many European studies on regressive and progressive
plant sequences make it possible to reach reliable
conclusions on the basis of present vegetation.

This section is based to a great extent on national
vegetation maps and, for Western Europe, on the
recent map prepared under the sponsorship of the
Council of Europe.

The geobotanical structure of the continent can
be summarized as a series of bioclimatic belts from
north to south, and this is the first criterion that
has been adopted here. On the other hand, the
continental nature of the climate superimposes on
these belts, from the Atlantic to the Urals, another
gradient which has been brought out in the analysis
of the vegetation areas. The overall result is a
varied system of units, becoming increasingly complex
in the Mediterranean region in particular.

These units are as shown on the following page.

Text by Professor A. Noirfalise, Faculté des sciences agro-
nomiques, Gembloux, Belgium.



Arctic and sub-arctic belt

1. Arctic tundra
2. Sub-arctic birch formation

Boreal and sub-boreal coniferous belt

3. Fennoscandian boreal forest
a. Southern sector

4. Russian boreal forest
a. Southern sector

5. Mixed coniferous/deciduous boreal forest
6. Sub-boreal oak and pine forests
7. Boreo-atlantic oak/Norway pine forest

Mesothermic temperate forest belt

8. Boreo-atlantic oak/birch forest
9. Boreo-atlantic oak/holly forest

10. Atlantic beech forests
11. Sub-atlantic beech forests
12. Baltic beech forests
13. Sub-atlantic oak/hornbeam forest
14. Central European oak/hornbeam forest
15. Baltic oak/hornbeam forest
16. Montane beech/fir forest
17. Alpine forest complex

Thermophilous temperate forest belt

18. Franco-atlantic oak forests
19. Ibero-atlantic oak forests
20. Insubrian oak forests
21. Pannonian oak forest
22. Illyrian oak forest
23. Balkan oak forest

Temperate steppe belt

24. Danubian steppes
25. Russian steppes

Silvo-steppe
Grassy steppe
Sodic steppe

26. Caspian steppes

Mediterranean belt

27. Thermomediterranean level
28. Xeromediterranean level
29. Mesomediterranean cork-oak level
30. Mesomediterranean holm-oak level
31. Supramediterranean level
32. Oromediterranean level

Pontic belt

33. Colchian forest
34. Pontic forest
35. Substeppe oak forests
36. Orocaucasian forests
37. Anatolian steppe
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ARCTIC AND SUBARCTIC BELT

Arctic tundra

The distribution of vegetation on the tundra depends
on the extent to which plants are protected by snow
cover during the winter. In the best protected areas
the natural vegetation consists of a scrub made up
of Betula nana, Juniperus and Sali.x. Where there
is less snow, heath with Vaccinium spp., moss and
lichen replace the dwarf birch, and in extreme situa-
tions only isolated patches of moss and lichen subsist.
Carex and cotton-grass swamps and peat bogs on
hillocks resulting from the cold, of the palsa type,
cover the Histosols of low-lying areas watered by
the thaw.

The montane tundra on the higher reaches of the
Urals, the Scandinavian chain and Iceland show
similar belts according to the elevation: birch and
dwarf willow scrub, heath with Vaccin ium spp. and
Empetrum hermaphroditum or Dryas octopetala (on
schists and calcareous soils), low-growing heather
with Cassiope and Arctostaphylos and, at the level
below the snow, where solifluctional soils are domi-
nant, rush and lichen patches.

In summer the European tundra is grazed by
reindeer herds that feed mainly on a lichen, Cladonia
rangiferina. The survival of these feeding areas
implies either a very low animal population (0.5 to
1 head per 100 ha) or very long fallow periods (10
to 15 years). Overgrazing can lead to the appearance
of a carex/cotton-grass cover of low grazing value.

Subarctic birch formation

The coastal fjord region of northern Norway and
Iceland is characterized by natural growths of Betula
tortuosa and Cornus suecica (Corno-Betuletum) whose
height does not exceed 8 metres. These growths
have usually been degraded to grazing lands with
Vaccinium spp., Empetrum nigrurn and, in Iceland,
Calluna vulgaris. In Norway, elevations above the
birch growths carry a level of Norway pine with
abundant moss (Bazzanio-Pinetum).

The economy is based exclusively on fishing and
grazing.

BOREAL AND SUB-BOREAL CONIFEROUS BELT

Fennoscandian boreal forest

The natural forest of sandy or stony Podzols is
dominated by the Norway pine, with an undergrowth
made up of lichen and Calluna (Cladonio-Pinetum),
while the deeper Podzols, with better water retention,
are covered by spruce fir (Picea abies), the under-
growth being made up of Vaccinium spp. (Vaccinio-
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Piceetum). Herbaceous undergrowth also appears
on colluvial slopes (Melico-Piceetum). Birch woods
(Betula tortuosa in the north, B. pubescens elsewhere)
are frequently encountered in certain areas; some
are secondary (fire, former clearings). The Histosol
bogs of Finland (aapa or reticulate bogs) are covered
in part by birch and pire (Ledo-Pinetum).

The southern zone of this forest (3a) is charac-
terized, around 65° North latitude, by the appearance
of temperate deciduous species: hazel (Corylus avel-
lana), elm (Ulmus glabra), lime (Tilia cordata), Norway
maple (Acer platanoides), oak (Quercus robur), and
alder (Alnus incana) along the streams Scattered
throughout the coniferous forest, these species also
form islands of deciduous trees on the more fertile
soils of the lake regions of Finland and Kopparberg.

Russian boreal forest

In addition to the Siberian species Picea obovata
and Larix sibirica (var. russica), the Russian boreal
forest, or taiga, includes, beginning at the Onega
basin, Abies sibirica east of the Dwina and Pinus
cembra in the foothills of the Urals. The larch/pine
association is frequent on well-drained Podzols and
the spruce/pine association on Gleyic Podzols. Be-
tween 65 and 62° North latitude (4a) appear, scattered,
the same deciduous species as in the Fennoscandian
forest.

The taiga is inhabited and worked primarily in
its southern sector (4a Dystric Podzoluvisols),
where it is appreciably more productive than in the
north. It displays different soil/vegetation profiles,
which are listed in order of decreasing productivity:
herbaceous cover on alluvial or colluvial soil; Vacci-
nium spp., mosses and oxalis cover on normally
drained soils; Polytrichurn and Equisetum sylvaticum
cover on poorly drained soils; peat cover on boggy
soils. The pine forests, prevalent especially in the
west, have similar soil covers.

The forest of the Urals differs from the taiga only
by the presence of stands of Pinus cernbra. On the
high plateaux it ends with a horizon of Alnus viridis
ssp. fruticosa.

Farming in the taiga is based on the spring grains
(barley and oats), potatoes and feed crops. The
rural landscape is often characterized by secondary
deciduous stands of birch and aspen, growing on
former clearings or burned-over land or exploited
for wood.

Mixed coniferousIdeciduous boreal forest

This zone extends southward to the beech limit in
Scandinavia, the hornbeam limit in the Balto-Russian
Plain and the silvo-steppe limit in central Russia.

It corresponds roughly to the zone of the Eutric
Podzoluvisols. The potential natural forest combines
coniferous and deciduous species (elm, lime, Norway
maple, aspen, birch, hazel). The spruce is dominant
on humid, siliceous soils, pine on the dry siliceous
soils and the deciduous trees on the better soils,
which have generally been cleared. Most of the
surviving forests have been converted into pure
spruce or pine stands, the former being frequent in
southern Sweden and western Russia (Valdai Plateau),
the latter in the Baltic states and the Volga basin,
where birch, aspen and linden forests are grown for
exploitation. The Alnus glutinosa forest constitutes
the natural vegetation of the valleys and low-lying
marshlands.

Agriculture is based on grains (rye, oats, barley),
potatoes and feed crops. Flax cultivation is a very
old tradition in the Baltic states.

Sub-boreal oak and pine forests

This zone covers Belorussia and Poland as far as
the eastern limit of the beeches. The potential natural
forest on the Cambisols and Luvisols is basically
oak, associated with hornbeam, lime, maple, elm, ash,
aspen, birch and hazel, with a herbaceous under-
growth of temperate species (Tilio-Carpinetum);
isolated spruce survive. The virgin forest of Bialo-
wieza, Poland, displays typical examples of this
vegetation.

The sandy Podzols, which occur in broad areas of
central Poland, are covered by enormous cultivated
pine forests derived from a natural forest made up
of oak, Norway pine and Betula verrucosa, with an
undergrowth of Vaccinium spp. and Pyrolaceae.

Broad foi ests of Alnus glutinosa, interrupted by
peat bogs and reed stands, make up the primary
landscape of the Pripet marshes.

The agriculture of the area is based on rye, barley,
oats, potatoes and the exploitation of the humid
prairies in the broad, flat valleys of the region.

Boreo-atlantic oakINorway pine forest

The natural forest of this completely podzolized zone
was made up of pedunculate oak, sessile oak, Norway
pine, birch (Betula verrucosa, B. pubescens) and
rowan (Sorbus aucuparia). It has, however, been
replaced everywhere by grazing land covered by
Calluna vulgaris, Erica cinema, E. tetralix, Empetrum
nigrum and Arctostaphylos uva-ursi.

The Histosols that cover the coastal relief of
western Scotland and the Anglo-Da.nish islands bear
extensive blanket bogs, probably climactic. Their
flora also includes many arctic species, associated
with atlantic species.



Agriculture is limited to the coastal strip (barley,
feed crops), and traditional grazing remains the
principal activity.

MESOTHERMIC TEMPERATE FOREST BELT

Boreo-atlantic oalcIbirch forest

This area of sandy ferro-humic Podzols was formerly
covered by moors with Calluna, Empetrum nigrum
(east of the Rhine), Genista anglica and G. pilosa
(Calluno-Genistetum), but it has now been reforested
everywhere with Norway pine or converted to agii-
cultural use. The natural forest, of whicb only sparse
stands remain, was constituted of pedunculate oak,
birch and aspen (Querco-Betuletum), sessile oak
(Quercus petraea) and beech also occurring on sandy
or stony hillocks (Fago-Quercetum).

Grazing survives only on the Liineburg heath
(natural reserve). The principal agricultural uses
are rye, potatoes, feed crops and temporary pasture.

The depeated plains (Histosols) and coastal polders
(Calcic and Eutric Fluvisols) are mainly given over
to permanent grassland.

Boreo-atlantic oakholly forest

This zone covers the greater part of the British Isles
and includes two main types of natural forest.

A mixed oak forest with ash, elm, lime, hazel and
holly (Corylo-Fraxinetum), with an undergrowth of
Endym ion non scriptwn or Primula elatior and P.
vulgaris, covered the Luvisols and clayey Cambisols
and Gleysols of the English Midlands and central
Ireland; it has now been mostly cleared. A mixed
oak forest with sessile oak, Betula verrucosa, rowan
and holly (Ilex aquifolium), with an undergrowth of
honeysuckle (Lonicera periclymenum), bilberry a.nd
ferns (Blechno-Quercetum), corresponds to the Dystric
Cambisols and the Luvisols; its potential area is very
extensive in the hills and on the relief of Cornwall,
Wales, the Pennines, Scotland and the Irish coast.
Large areas have been replaced by moors on which
the heathers (Calluna, Erica cinerea) are associated
with several types of furze: Ulex gallii in the west,
U. minor in the east, and U. europaeus everywhere.
In the Pennines and Scotland, however, furzes are
present only as synanthropic species.

Agriculture is cereal-based (wheat, barley, potatoes,
sugar beet) in the fertile plains, given over to feed
crops in the west and the clayey plains, and devoted
to grazing on the moors.

Atlantic beech forests

The cool, moist climate of this zone (700 to 1 200
mm of rainfall) is very favourabie for beech forests.
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Several soil/vegetation profiles exist: acidophilous
beech forest with holly (Ilici-Fagetum) on the Dystric
Cambisols and the acid Luvisols with silicic clay;
from neutrophilous beech forest with Melica uniflora,
Asperula odorata and Endym ion non scriptum (En-
dymio-Fagetum) on the Eutric Cambisols and the
loessic Luvisols on calcareous or chalky deposits;
and alkaliphilous beech forests with yew (Taxus
baccata) on calcareous or chalk outcroppings. The
sandy hills or granitic mountains carry much poorer
oak/beech forests, with a bilberry undergrowth
(Fago-Quercetum). The Podzols of the London
basin and Brittany have long been overtaken by
heather/furze moorland.

The beech resists less well on clay-marl soils and
loessic Luvisols with a clay substratum; the forest is
then replaced by mixed oak forest with ash, horn-
beam and hazel, with an undergrowth of Primula
elatior, P. vulgaris and Endyrnion non scriptum (En-
dyrnio-Carpinetum).

Intensive grain and sugar beet cultivation prevails
on the plains and the loessic plateaux, and cattle-
raising in the wooded districts of England, Normandy
and Brittany. Silviculture is generally based on
native species. The Norway pine has been intro-
duced onto the sandy soils, the silver fir (Abies alba)
in the Norman hills and the western American conifers
for the afforestation of the Breton moors.

Sub-atlantic beech forests

This zone covers an area of hills and plateaux whose
altitude varies between 200 and 800 metres. The
cool, humid climate (800 to 1 200 mm of rainfall)
contributes to making it an excellent zone for beech.
The Dystric Cambisols that cover broad areas on
primary siliceous rock and Triassic sandstone carry
an acidophilous beech forest with Luzula nernorosa
and Calamagrostis arundinacea (Luzulo-Fagetum),
replaced above 500 m by a mountain type with
Polygonaturn verticillatum. The Eutric Cambisols of
the calcareous or cholky zones are covered by a
neutrophilous and :very productive beech forest with
Melica uniflora and Asperula odorata (Melico-Fage-
tum), replaced at higher altitudes by a mountain
type with Dentaria bulbifera. The calcareous out-
croppings carry patches of beech with orchidaceous
plants (Cephalanthero-Fagetum).

The loose sandy or sand-silt formations (siliceous
Luvisols) carry more or less acidophilous oak/beech
forests (Milio-Fagetum, Fago-Quercetum), while the
schistic clays, the Lias marls and the alluvial soils
have a sub-atlantic oak/hornbeam forest (Stellario-
Carpinetum).

The entire zone is used for agriculture and forestry,
with a tree cover of between 30 and 80 percent.
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Many forests have however been modified by the
system of coppices, replaced, on the siliceous plateaux,
by grazing land with Vaccinium spp., or reafforested
with spruce. At lower altitudes, agriculture is cereal-
based; higher up, fodder is grown.

Baltic beech .forests

Owing to its maritime climate the western rim of the
Baltic is very favourable for beech, and the Dystric
and Eutric Cambisols carry the same beech forests
as in the preceding zone. Acidophilous oak/beech
forests predominate, however, on the Luvisols of the
old moraine. The sub-boreal nature of the zone
becomes more marked toward -die east, in the Leptic
Podzols of Pomerania, where oak/beech forests with
pine have generally been transformed into cultivated
pine stands. Agriculture is cereal-based, with fodder
crops predominating in the coastal areas.

Sub-atlantic oakhornbeam forest

The natural forest is a mixed oak forest with pe-
dunculate and sessile oak, hornbeam, ash, wild cherry,
beech, lime and white-beam (Sorbus torminalis), with
an undergrowth of sub-atlantic and Central European
species (Pulmonario-Carpinetum). Beech becomes
more abundant in the hills, at altitudes above 400
metres. Tongues of Quercus lanuginosa forest with
Buxus sempervirens, Acer monspessulanum and Co-
lutea arborescens already appear in the southern
Jura, the department of Côte d'Or and hete and there
along the Rhine as far as Mainz, box not reaching
beyond the Basel area.

The natural forest of the broad alluvial plains of
the Rhine and Saône is still well preserved in Alsace
and Baden. It consists of river forests of white
willow (Salix alba) an.d black poplar (Populus nigra),
swampy alder forests and alluvial forests with pe-
dunculate oak, ash, Ulrnus carpinifolia, U. effusus
and Prunus padus (Alno-Padion).

Agriculture is essentially cereal-based, but vine-
yards cover considerable areas on the sunny slopes
of Champagne, Burgundy, Alsace and the Rhineland,
corresponding to original stands of Quercus lanugi-
nosa and its associated flora.

Central European oak/hornbeam forest

The natural forest, of oak and hornbeam, is similar
to the preceding one, but is richer in lime (Gallo-
Carpinetum) and has a well-defined Central European
flora (Anemone hepatica, Asarum europaeum, Lilium
martagon, Melica nutans, Festuca heterophylla, Con-
vallaria majalis and Galium sylvaticum). At higher
altitudes, above 400 m, greater quantities of beech

appear, forming a transitional stage with the beech'
fir mountain forests.

The warmer, drier enclaves of Bavaria, Bohemia
and Moravia are characterized by xerophilous pe-
dunculate oak forests with Potentilla alba (Potentillo-
Quercetum) on loess, Quercus lanuginosa with Dic-
tamitus albus (Dictamno-Quercetum) on calcareous
rocks, sessile oak, lime, Aira flexuosa and broom
(Genisto-Quercetum) on acid rocks. These xeroph-
ilous forests have often been degraded to scrub
or pre-steppe meadow, when Stipa pennata is present,
or reafforested with Norway pine and, on calcareous
rocks, black Austria pine.

The Norway pine is native to the entire zone, on
the gravels of the river banks, on the steep sandstone
slopes and on the sandy Podzols of the Palatinate,
Bavaria and the Linz area. The stands have been
considerably expanded by afforestation, together
with spruce, on the Bavarian plateau, in the foothills
of the Austrian Alps and on the plateaux surround-
ing the Bohemian basin.

Agriculture everywhere is based on cereals and
potatoes and, at the beech forest /evel, on grazing.

Baltic oaklhornbeam forest

The plain of the old moraine (Brandenburg, Prignitz),
where the beech still occurs but without forming
true natural beech forests, is characterized, on the
fertile Luvisols, by forests of sessile oak with lime,
hornbeam, beech, pine and Melica nutans, and on
the Dystric Cambisols and the Podzols by acidoph-
ilous oak/pine forests (Querco-Pinetum, Molini o-
Pinetum), which have themselves often been trans-
formed into cultivated pure pine stands.

To the south (Thuringia, Saxony, Silesia) the po-
tential forest of the loessic soils is an oak/hornbeam
forest with lime, ash, vvild cherty, Norway maple
and sycamore (Tilio-Carpinetum); the beech reap-
pears only at about 500 m, to form subcontinental
beech forests with Lathyrus niger (Lathyro-Fagetum),
particularly in the Thuringian Forest.

The principal crops are cereals and sugar beet.

Montane beechlfir forest

The reliefs lying in the oak/hornbeam forest belt
are capped with beech/fir forests, beginning at about
500 to 600 m, after a submontane horizon of beech/
oak stands. With the exception of the Franco-
Swiss Jura, these massifs are constituted of crystalline
or siliceous rocks, and the forests vary according to
the exposure, beech pi evailing on the more humid
western slopes, while fir prevails on the drier inner
slopes.



The beech/fir level ends, at about 1 100 m, in a
horizon of subalpine beech spinneys and grasslands
(nard, Vaccinium spp.). On the summits, Pinus mugo
is occasionally found.

The Norway pine and spruce are native to certain
massifs, but their area has been much expanded by
planting.

A forest economy prevails throughout the zone,
and grazing has declined considerably in favour of
reafforestation.

Alpine forest complex

The high chains of the Alpine system (Pyrenees,
Alps, Tatras, Carpathians, Balkan chains) have a
vely complex geobotanical structure that can be
summarized as a series of three levels (montane,
subalpine and alpine), which are themselves differen-
tiated between a moist series in the massifs exposed
to the oceanic winds and a dry series in the central
valleys and on the lee slopes.

In the moist massifs the montane level is made
up of beech/pine forest with silver fir (Abies alba)
and islands of Norway spruce (Picea abies). This
level is particularly well developed on the western
and southern faces of the Alps, in the Carpathians
and in the Balkan chains.

The subalpine level is made up of Norway spruce
topped by a horizon of Pinus mugo, and grasslands
with Vaccinium spp. and Rhododendron.

in the drier massifs of the central Alps, the montane
level is made up of Norway pine, spruce and larch,
and the subalpine level of Pinus cembra and Larix
decidua, with a final horizon of Pinus mugo and alpine
grasslands.

At both ends of the chain (Pyrenees, Rhodope and
Balkan) the beech and fir forests are generally sepa-
rated into two levels. In the Pyrenees the subalpine
level is constituted by Pinus uncinata, while in the
eastern chains (southern Yugoslavia, Balkan, Rho-
dope) it consists of spruce accompanied by endemic
conifers (Firms peuce, P. leucodermis, Picea omorika),
with a terminal horizon of juniper and occasionally
Alnus viridis (Rhodope).

The economy is based on migratory grazing of
cattle and sheep in the pastures of the montane level
and the natd fields of the subalpine level.

THERMOPHILOUS TEMPERATE FOREST BELT

Franco-atlantic oak forests

The thermophilous temperate forests are characterized
by the appearance of submediterranean species and
endemic oak, dependent upon warmer, drier summers
than those in the mesothermic belt.
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This is already true of the Franco-atlantic oak
forests, which on Dystric Carnbisols are made up of
sessile oak, white-beam (Sorbus torminalis) and fruit
trees (Pyrus, Malus), with undergrowth of holly and
butcher's broom (Ruscus aculeatus); on the Eutric
Cambisols by mixed oak forests of pedunculate oak,
ash, sessile oak and Quercus lanuginosa, according
to the humidity of the soil; and on the calcareous
soils by forests of Q. lanuginosa and box (Buxus
sempervirens).

The Podzols that cover large areas on the diluvial
sands of the Loire region (Sologne, Brenne) and
Aquitania have everywhere been occupied by moors
with heather, Erica cinerea, E. ciliarts, E. scoparia
(Aquitania) and reeds (Ulex). In Aquitania these
moors have to a great extent been reafforested with
the indigenous Pinus maritima in th.e belt of dunes,
where cork oak (Quercus suber) is also occasionally
spontaneous.

Agriculture is based on wheat and maize and on
pasture grazing near the coast (Charente, Vendée)
and in regions with clayey soils (Nivernais). Vine-
yards are to be found in the Loire valley and the
Bordeaux area.

Ibero-atlantic oak .forests

The dominant natural forest of the foothilis of the
Pyrenees and the Cantabrian mountains, on siliceous
soils, is made up of pedunculate and sessile oak and
Quercus pyrenaica, chestnut (('astanea vesca) having
also been introduced at an early date. This forest
runs along the mountain border of Old Castile as
far as northern Portugal. Heath and grazing lands,
with a wide variety of Enea and Ulex, also cover
large areas in this zone. Patches of Mediterranean
forest (Quercus ilex, Laurus nobilis, Arbutus unedo)
appear here and there along the Galician coast.

Beech appears at 800 to 1 000 m altitude in the
Cantabro-Pyrenean chain, this level terminating on
the summits in beech thicket, sometimes with a
horizon of Betula celtiberica. In the sierras of
Castile, beech is replaced by Norway pine.

The economy is based on wheat and maize and
on grazing. Reafforestation with Pinus maritima, P.
radiata and Eucalyptus spp. has been undertaken in
Galicia and northern Portugal.

lnsubrian oak forests

In the Italian foothills of the Alps, where siliceous
soils dominate as far as Lake Como, the forest
is made up of pedunculate and sessile oak,
Quercus cerris and chestnut, the latter everywhere
introduced in ancient times and often dominant.
The undergrowth is characterized in particular by
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Luzula nivea and Erythronium dens-canis. The mild-
ness of the climate around the major lakes has made
it possible to introduce an exotic vegetation of palms,
magnolias and camelias. To the east, where the cli-
mate is drier and warmer and the soils generally
calcareous, an oak forest with Quercus lanuginosa
and Ostrya carpinifolia is dominant, and black and
Norway pine forests also occur. Olive groves, atyp-
ical of the zone, and patches of holm-oak begin
to appear in the best protected sites.

The vast plain of the Po, devoted to intensive agri-
culture (cereals, maize, irrigated rice, orchards) and
poplar plantations, originally bore a mosaic of alluvial
oak forests with Quercus robur, Q. cerris and Fraxinus
ornus and river-bank forests of willow and white
and black poplar. The sandy Adriatic coast carries
submediterranean formations of Firms pinea and
Quercus ilex in the environs of Ravenna.

Pannonian oak forest

The Pannonian plain corresponds to the area of a
thermophilous oak forest with Quercus cerris, Q.
lanuginosa, Fraxinus ornus, Sorbus torminalis, Pyrus
pyraster and Prunus mahaleb alternating, in cooler
exposures and on the more humid plateaux, with an
oak/hornbeam forest of Carpinus betulus, Fraxinus
excelsior and Corylus avellana. These forests continue
up to 400 to 500 m, and then become a submontane
beech forest with Carex pilosa and Asperula odorata
on calcareous soils and Luzula nemorosa and Melica
uniflora on siliceous soils.

Quercus frainetto appears in the eastern part of
the zone, forming large stands in Transylvania with
Tilia argentea and Acer tataricum.

Agriculture is based mainly on cereals (wheat,
maize, sunflower, sugar beet) and fodder crops. Vine-
yards occur in western Hungary and the Vienna basin.

Illyrian oak forest

The Illyrian oak forest corresponds to a cooler,
damper climate (700 to 1 000 in) and is characterized,
in the Yugoslav karst, by oak/hornbeam forests with
Quercus cerris, Q. lanuginosa, Q. petraea, Fraxintts
ornus, Carpinus betulus, C. orientalis and Ostrya car-
pinifolia, with enclaves of black pine, which is often
used for reafforestation. Chestnut is frequent in
siliceous areas, particularly in Bosnia. Beyond 500
m, the oak forest becomes an oak/beech forest with
Carex pilosa and Erythronium dens-canis, and this,
in. turn, becomes beech/fir forest beyond 800 to
1 000 m.

Agriculture is poor and not very intensive; the
forests have suffered heavily from grazing.

The same zone may be considered to include the
appreciably more fertile plains of the Saya and the
Drava, whose Gleyic Luvisols carry a natural mixed
oak forest renowned for its oak stands; it is made
up of Quercus robur, Carpinus betulus, Ulmus carpi-
nifolia, Fraxinus oxyacarpa and Abuts glutinosa.

Balkan oak forest

The Balkan forest is made up of the same varieties
as the Illyrian, but includes numerous Quercus frai-
netto, Tilia cordata, T. argentea and various fruit
trees (Pyrus, Malus, Sorbas), Acer tataricum being
also presen.t in Romania. The walnut (Juglans regia)
appears here and there. On the calcareous soils,
the forest is characterized by Quercus lanuginosa,
Acer monspessulanum and Fraxinus ornas, but it is
often degraded to xerophilous thicket with Cotinus
coggygria. On the calcareous slopes of Serbia occur
natural formations with lilac (Syringa vulgaris), Acer
monspessulartum and Euonymus verrucosa.

Beech forest appears at about 600 in and then
becomes beech/fir forest. In the foothills of the
Rhodope and Balkan chain it includes stands of
European beech and Fagus moeasiaca of hybrid origin.

TEMPERATE STEPPE BELT

Danubian steppes

These steppes occupy the Hungarian or Pannonian
plain (puszta) and the Romanian and Moldavian
plain (stepa). The soils are Chernozems or Phaeo-
zems in Hungary and Calcic Chernozems in the
lower Danube basin. With a rainfall of 500 to 600
mm, the two areas form part of the silvo-steppe.

The natural vegetation is a prairie with Festuca
sulcata, Andropogon ischaemum, Agropyron cristatum,
Koeleria gracilis, Stipa joannis and S. capillata, to
which should be added, in the Romanian and Mol-
davian plain, Stipa lessingiana and Andropogon gryllus.
Natural wooded areas also subsist; they are charac-
terized by pedunculate oak (Quercus robur, Q. pe-
dunculiflora in the lower Danube basin), English elm
(Ulmus campestris), ash, hornbeam and, in Romania,
Quercus lanuginosa and Q. frainetto. The under-
growth is made up of thorny plants (Malas, Cratae-
gus); Acer tataricum is also present in Romania.
The saline steppes (Solonetz) east of Tisza are char-
actelized by Festuca pseudovina, Artemisia maritima,
Aster pannonicus and Achillea setacea. They are
still grazed by traditional bovine and ovine breeds
of the puszta (Hortobagy National Park).

The entire region is intensively cultivated with
wheat, maize, sugar beet, sunflower and fodder
crops.



Russian steppes

This steppe covers vast areas in southeastern Russia;
it can be divided into three subzones.

The silvo-steppe (25a) (500 to 400 mm of rainfall)
of leached Luvic Chernozems forms an ecotone with
the temperate forest and still includes isolated stands
of pedunculate oak, English elm, lime, maples (Acer
platanoides, A. tataricum), aspen, birch and pine,
with an undergrowth with Anemone sylvestris; the
variety of trees decreases farther to the east. The
Kuban silvo-steppe also includes 4cer campestre and
common ash, while that of the Baku basin is charac-
terized by Quercus lanuginosa, Carpinus orientalis,
Pistada mutica and Paliurus spina-christi.

The grassy steppe (25b) (400 to 300 mm of rainfall)
is without trees and carries only thickets of Prunus
divaricata and Amygdalus nana. ft corresponds in
general to Hapl ic Chernozems.

The steppe proper is a prairie with Festuca sulcata,
Andropogon gryllus, Agropyron cristatum, Koeleria
gracilis and varieties of Stipa: S. joannis, S. lessin-
giana, S. capillata and S. stenophylla. Numerous
small geophytes flower immediately after the spring
thaw (Iris, Gagea, Hyacinthus, Tulipa), while many
dicotyledons flower at the end of the spring (Poten-
tilla, Astragalus, Salvia, Campanula, etc.). At their
maximum, the grasses reach a height of 50 to 100 cm,
according to the quantity of thaw and rain water.

The sodic Kastanozems of the southern plains of
the Dnieper, the Don and the Volga (25c) (300 to
275 mm of rainfall) are characterized by slightly
saline steppe, generally grazed, on which Festuca
sulcata, Poa bulbosa and Artemisia austriaca dominate.

The steppes whose fertility is due to the Cherno-
zems are cultivated widely (wheat, maize, sunflower,
sugar beet); grazing subsists on the steppes vvith a
sodic phase.

Caspian steppes

The saline plains exposed by the recession of the
Caspian Sea (Solonetz and Haplic Xerosols) are
covered by an open, interrupted steppe whose grassy
constituents play only a secondary role, yielding to
halophytes of the genera Artemisia, Atriplex, Kochia,
Limoniurn, Suaeda and Salicornia as the salinity
increases.

The economy is based on nomadic grazing.

MEDITERRANEAN BELT

Owing to its complicated physiography and a pro-
nounced insular and peninsular endemicity, the
Mediterranean region is a highly complex entity,
which can best be defined on the basis of the levels
that constitute it.
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Thermomediterranean level

This level is essertially North African; in Europe it
is coastal only, except for a major extension in south-
ern Spain (Andalusia). Its potential natural vegeta-
tion would be a low, sclerophyllous forest with carob
(Ceratonia sihqua), wild olive (Olea oleaster) and
Pistada lentiscus (Oleo-Ceratonion).

It is found at present only as coastal brush vith
Euphorbia dendroides, Calycotome and Chamaerops
humilis in the west, and with Euphorbia acanthothala-
mus, Genista anthoclada and Sarcopoterium spinosum
(phrygana) in the east of the Mediterranean basin.

The thermomediterranean belt is the best suited
for olive-growing and, under irrigation, citriculture.
In places sugar cane and even date palms (Elche,
Spain) are grown.

Xerornediterranean level

This level constitutes only limited enclaves in Spain,
in the Ebro basin (Xerosols) and in La Mancha.
This present vegetation is a brush made up of Quer-
cus coccifera, Rhammts lycioides and junipers (Juni-
perus phoenicea and J. thurifera). The Aleppo pine
(Pinus halepensis) is often also present. Certain
North African Stipae, particularly S. tenacissima
(esparto grass), are also found.

Pronounced extremes of temperature are observed,
and the rainfall is below 500 millimetres.

Mesomediterranean cork-oak level

The sclerophyllous cork-oak (Quercus suber) forest
occupies, in Europe, only a limited area on the Cam-
bisols and siliceous Luvisols of the crystalline rocks
of the Guadiana basin and the Corsican coast, with
two enclaves in the Costa Brava and the Estérel massif
of southern France.

Everywhere improved for cork-growing, it is

characterized by an undergrowth of Erice arborea,
E. multi:flora, E. scoparia and Cistus spp., making
it very vulnerable to fire.

The Podzols of the Setubal plain in southern Por-
tugal belong to this zone; they are covered with
subtropical grasslands with Corema album.

Mesornediterranean holm-oak level

The potential natural forest of this level is com-
posed of evergreen holm-oak (Quercion ilicus), the
species being distributed as follows: Quercus rotundi-
folia in the Iberian peninsula, Q. ilex in southern
France and Italy, and Q. calliprinos in mainland
Greece, the Aegean Islands, Asia Minor and Crimea.
The undergrowth is always roughly the same: Vibur-
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num tinus, Rhamnus alaternus, Pistacia terebinthus,
Arbutus unedo (in the west), A. andrachne (in the
east), Ruscus aculeatus, and the creepers Lonicera
etrusca, Clematis flarnmula, Smilax aspera, and Rubia
peregrina. The soils are for the most part brown
or red Mediterranean soils (Eutric and Chromic
Cambisols, Chromic Luvisols).

Very often the forest is replaced by stages of
degraded bush (Olea, Pistacia, Jasminum, Rhamnus,
Arbutus, Smilax, Rubia) or coppice with kermes oak
(Quercus coccifera), cistes, junipers and Labiatae
(Rosmarinus). These secondary formations have been
afforested or reafforested by Aleppo pine and, in
Asia Minor, by Pinus brutia.

The zone is given over to olives, grapes, almonds,
figs, irrigated fruit and vegetable crops.

Supramediterranean level

This level lies between 400 and 1 000 m altitude, and
its potential natural vegetation corresponds with
deciduous oak forests, associated with maples (Acer
monspessulanum, A. opalus, A. campestre), Sorbus
torminalis, S. domestica, Celtis australis, Cornus mas,
Amelanchier ovalis, Colutea arborescens, Viburnum
lantana, Ruscus aculeatus and Coronilla emerus.
The chestnut has been planted on the siliceous soils
since an early date. The degraded surfaces are prairie
with hemixylous Labiatae (Lavandula, Rosmarinus,
Thymus). Endemic strains of Attic pine are associated
with oak, mostly Quercus lanuginosa, which however
is not found in the Iberian peninsula. Also occur,
from west to east, Quercus faginea (Spain and Por-
tugal) with Pinus sylvestris and P. clusiana (Sierra
Nevada) (31a); Quercus lanuginosa and Pinus salz-
manni (southern France) (31 b); Quercus cerris, Fraxi-
nus ornus and Ostrya carpinifolia (Ligurian pre-Alps,
Apennines and Sardinia), with Pinus heldreichii in
Calabria (31c); Quercus frainetto, Q. cerris, Q. tro-
jana, Carpinus orientalis and Pinus pallesiana (Greece
and Asia Minor) (31d); Quercus lanuginosa, Carpi-
nus orientalis, Pistada mutica, Juniperus excelsa and
J. foetidissima (Crimea) (31e); Qztercus pseudocerris,
Ostrya carpinifolia, Carpinus orientalis and Pinus
pallesiana (Taurus) (31f).

The economy is based on cereals, grazing and
forestry.

Oromediterranean level

The oromediterranean level begins at about 1 000 m
altitude, when beech appears on the northern face of
the Mediterranean basin: Fagus sylvatica in the west
(Cévennes, Maritime and Ligurian Alps, Corsica,
Apennines), F. moeasiaca in the east (Greece, Bul-
garia), and F. moeasiaca and F. taurica in Crimea.

Strains of black pine (Pinus nigra) also form stands
on the steep slopes of Corsica, Calabria, Dalmatia,
Bulgaria and Crimea, penetrating considerably into
the supramediterranean level.

When the altitude allows, firs can form a sub-
alpine level in the humid massifs between 1 500 and
1 800 m: Abies alba in the Cévennes, Corsica and the
Apennines (with several islands of Picea abies and
Pinus mugo in the central Apennines). Abies pinsapo
in the Sierra Nevada of Andalusia, A. nebrodensis
in Sicily, A. borisii-regis in norhern Greece, A. cepha-
lonica in southern Greece and the Peloponnesian
península, A. bormidleriana south of the Dardanelles
and A. cilicica in the Taurus.

In the massifs farther to the south, fir is replaced
by cypress (Cupressus sempervirens), e.g., in Greece,
Crete and Cyprus, and sometimes by cedar (Cedrus
libani), of which islands subsist in the Taurus, on
Cyprus and in Lebanon. The cedar forest level is,
however, well developed only in North Africa (Ce-
drus atlantica).

The alpine level is often characterized by thorny
thicket.

PONTIC BELT

Lying in the same latitudes as the Mediterranean
region, the temperate domain of the Pontic vegetation
is closely linked to the Asian and, as bounded here,
its structure is highly heterogeneous.

Colchian forest

This forest occupies the eastern coastal areas of the
Black Sea and enjoys a warm, humid climate which
makes possible the survival of a luxuriant endemic
forest of the ombrophilous temperate type. It is
characterized by Euxino-Hyrcanian varieties : Fagus
ortentalis, Castanea vesca, Zelkova crenata, Acer
laetum, A. campestre, A. platanoides, Diospyros lotus,
Carpinus betulus, C. orientalis and Corylus colurna.
The undergrowth is made up of evergreen bushes:
holly, box, cherry, laurel, Rhododendron ponticum and
R. flavum. The alluvial forests of Alnus barbata
and Pterocarpa fraxinifolia are rich in creepers (Hedera
colchica, Vitis sylvestris, Periploca graeca, Smilax,
Humulus, etc.).

The Colchian forest is related to the Caspian or
Hyrcanian forest.

Pontic forest

The northern face of the Pontic chain carries a lower
coastal level of oak forest with Ostrya carpinifolia
and Carpinus orientalis, related to the Balkan forest.



At the montane level it is replaced by beech forests
of Fagus orientalis, which disappear as soon as the
inner face of the chain is reached.

Substeppe oak forests

The southern face of the Politic chain is characterized
by often degraded forests of Quercus anatolica, Car-
pinus orientalis and Sinus sylvestris. This formation
continues on the relief of Georgia, Armenia and
Azerbaijan, where the oak is associated with Carpi-
nus orientalis, Pistada mutica and Paliurus spina-
ehristi (schibljak forest). At higher altitudes, thin
stands of endemic pines and junipers dominate.

Orocaucasian forests

The massif of the Caucasus and its Pontic prolonga-
tion are covered with beechlfir forests with Ab/es
nordmanniana, which continue to an altitude of 2 000
m; the zone also contains stands of Pinus sylvestris
and of Picea orientalis.

The subalpine level, affected by the climate of the
steppe, carries oak/pine and juniper forests with
Quercus pontica in the west and Q. iberica, Q. ma-
cranthera and Juniperus excelsa in the east.

Anatolian steppe

The Anatolian steppe of the central depression (Tuz
Göl region; Lycaonia) is related to the Irano-Tura-
nian steppe; it carries Artemisia fragrans, Astragalus,
Acantholimon and various Chenopodiaceae. The
surrounding plateaux and eastern Anatolia, on the
contrary, are covered by a more or less highly de-
graded silvo-steppe, with islands of caducifoliate oak
(Quercus anatolica, Q. look) and, at higher altitudes,
orophilous junipers, particularly Juniperus excelsa.

In the Euphrates basin, nearing the Syrian border,
the steppe becomes semi-desert, with a considerable
number of Saharo-Syrian species.

Physiography *

Europe is not a separate land mass, but should be
considered as a large peninsula of the great Eurasian
continent, reaching westward with many promon-
tories between the Arctic Ocean on the north, the
Atlantic on the west and the Mediterranean on the
south. Toward Asia, the medium-sized Urals and
the chain of the Caucasus are generally considered

* Text by Professor R. Tavernier, Université de l'Etat, Ghent,
Belgium.

to be its natural boundaries. Europe is therefore
surrounded by water everywhere except to the east,
and has a longer coastline for its size than any other
continent. In addition to a large number of islands,
Europe also includes several inland seas and many
lakes, most of which are situated on the moraine of
the northern lowlands.

About two thirds of Europe consist of a large
plain stretching between the Scandinavian mountains,
the Scottish and Irish highlands and the mountain
system of the Alpine complex and its Hercynian
extension. There are several smaller, but important,
plains, several of which form part of the great central
plain.

In the legend of Figure 6 the order of presentation
of these units has been modified in order to demon-
strate stratigraphic age and, therefore, does not cor-
respond exactly with the text.

Huronian peneplain (Baltic or Fennoscandian Shield)
Russo-Siberian shelf

Caledonian mountain system

Hercynian mountain system

Secondary shelves and tabular regions
Alpine mountain system

Basins partially filled with Quaternary deposits
Volcanic massifs, active volcanoes

Boundaries of the last and maximum glaciations

milmoist Fold axes

LOWLANDS

The greater part of the European plain lies toward
the east and includes the vast continental area of
the USSR. To the west, one branch extends around
the Gulf of Bothnia and the Swedish coast of the
Baltic, while another arm makes up northern Ger-
many and Denmark, reaching into the lowlands of
the Netherlands, Belgium and western France, where
it follows the line of the Bay of Biscay to the Pyrenees.

Among the more isolated European plains, the
two largest lie in the Danube basin, being separated
by the gorges of the Iron Gate. The upper plain,
surrounded by mountains, is the Hungarian puszta,
while the lower, which is a southern extension of
the Russian lowland, is the Rornanian plain, passing
into the reed swamps of the Danubian delta. South-
ern Europe has only one large plain: that of Lombardy,
including the Po valley. The southern mountain
chain contains several smaller plains, particularly
in Spain; these include the valleys of the Ebro and
of the Guadalquivir. Most of the intermontane
basins of southern Europe, although filled with
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Tertiary and Quaternary deposits, lie at relatively
high altitudes, as for example the plateaux of Old
and New Castile.

The lowlands are formed of materials of different
origin and composition. Four main structural types
of morphology can be identified: the Huronian
peneplain, the Russo-Siberian shelf, the shelves and
tabular regions of secondary deposits and the basins
partially filled in with Tertiary and Quaternary
sediments.

The Huronian peneplatn, generally known as the
Baltic or Fennoscandian Shield, comprises mainly
Sweden, Finland, and extreme northwestern Russia.
It is Precambrian in origin, and its altitude is gener-
ally less than 300 metres.

The Russo-Siberian shelf is the southern continua-
tion of the Baltic Shield. The formations of the
Shield are covered by subhorizontal deposits, mainly
Palaeozoic, and the altitude of this great plain, gener-
ally below 200 m and rarely higher than 300 m,
makes the development of large river systems pos-
sible.

Shelves and tabular regions of secondary deposits
constitute the western extension of the Russo-Siberian
shelf north of the Carpathians, occupying the greatest
part of Poland and alI of Denmark and northern,
Germany and reaching into southern Germany and
France. They also occupy large areas in south-
eastern England and southern France, where the
relief is slightly rolling.

Basins partially filled with Tertiary and Quaternary
deposits, as a result of later subsidence, occur in both
plain and intermontane situations. The lowland
basins are those of the Thames and the central part
of the Parisian basin, as well as the basins of the lower
Meuse and Rhine, the Caspian, the lower Danube
and the Garonne, the two latter being partially sur-
rounded by mountains and lying, in part, at somewhat
higher altitudes. The great depression of central
Danube (Hungarian puszta and Transylvanian depres-
sion), the Lombardy plain, the upper Rhine valley
and the depression of Bohemia-Moravia are regarded
as intermontane basins. The basins of the Iberian
peninsula and Anatolia generally lie at relatively
high altitudes.

HIGHLANDS AND MOUNTAINS

Three systems of highlands and mountains can be
identified in Europe : the Caledonian, the Hercynian
and the Alpine, corresponding to different geological
periods of folding. Older orogenies are responsible

for the formation of the Baltic Shield, which is com-
posed of strongly metamorphosed rocks. The Huro-
nian orogeny, also of the Precambrian period, has
left only a few traces in northern Norway, the Lofoten
islands and the Outer Hebrides.

The Caledonian system extends from Ireland and
Wales, through Scotland, to Scandinavia and Spitz-
bergen. Traces of the Caledonian orogeny also sur-
vive in Western Europe (Brabant massif, Ardennes,
etc.). This system originated in the Silurian period,
but was gradually eroded so that finally the land-
forms have lost most of their sharp profile. The
system is not a well-defined mountain chain, but
rather a series of broad plateaux interrupted by
narrow, deep valleys (fjords) due to an uplift running
northeast to southwest. The largest of the renewed
Caledonian folds forms the Scandinavian -mountains
bordering the Huronian peneplain along the Atlantic.

The Hereynian system was formed at the end of
the Carboniferous period. Two distinct arcs are
apparent: the western, or Armorican, arc, running
WNW-ESE, and the eastern, or Variscan, arc, running
NE-SW. Southern Ireland, south Wales, Devon,
Cornwall, Brittany and the western part of the French
Massif Central belong to the Armorican arc, while
the Variscan arc dominates in the eastern part of
the Massif Central and in the Ardennes, the Rhine
upland, the Vosges, the Black Forest, the Harz and
the Bohemian mountains. The Urals, the western
part of the Iberian peninsula, Sardinia and Corsica
are also outliers of the Hercynian system.

The Hercynian system, after its uplift in the late
Palaeozoic, was largely eroded, base-levelled and partly
covered by Mesozoic and Cenozoic sediments. The
remains can be identified only where blocks of the
Hercynian floor have been raised again and stripped
of their covering. Some blocks, such as the Massif
Central, emerged relatively early. These Hercynian
massifs constitute an important, repeated feature of
the landscape. Usually they are smooth, level up-
land surfaces rather than true mountains, and often
attain altitudes above 1 000 in. They consist mainly
of hardened sediments that resist weathering and
stand as medium-sized mountains, while the inter-
vening zones of younger sedimentary rocks tend
to give a lower, more uniform profile to the
landscape.

The alpine folds form a complex series of moun-
tains, mostly of the Tertiary period, that occupy
southern Europe and border the Mediterranean from
Spain to Turkey. Beginning in the west with the
Sierra Nevada, the Catalan mountains and the
Pyrenees, they culminate, beyond the Gulf of Lions,
in the majestic arc of the Alps, curving from WSW



to ENE. From the western end of the arc an
extension swings first southward, then eastward in
the Maritime Alps and finally toward the southeast,
to traverse Italy as the Apennines, curving west-
ward again through the toe of the Italian `- boot "
into Sicily. From the eastern end of the Alps two
main branches fork off, one to the southeast where,
as the Dinaric Alps, it runs into the Balkan penin-
sula, while the other runs northeast beyond the
Danube and continues in a long S curve to form
the Carpathians, the Transylvanian Alps and the
Balkan mountains; the high mountains of the Cau-
casus and the chains of Asia Minor continue the
Balkan formations.

To the northwest, parallel to the main chains
of the Alps, lies the small range of the Jura
mountains.

The alpine chains reach very high altitudes: 3 480
m in the Sierra Nevada; 3 404 ni in the Pyrenees;
4 810 m (Mont Blanc), 4 638 m (Monte Rosa), and
4 275 m (Finsteraarhorn) in the western Alps; 4 052

m (Pic Bernina), 3 902 m (Ortler) and 3 798 m
(Grossglockner) in the eastern Alps; 2 921 m in the
Apennines; 2 663 m in the Carpathians; 2 925 m
in the Balkans; 5 630 m in the Caucasus; and 2 918 m
in the Dinaric Alps.

Ice fields and glaciers cover only a very limited
area, except in Iceland and Norway, although during
the Pleistocene icecaps covered Iceland, Fennoscandia,
most of the British Isles and large parts of central
and eastern Europe. These masses of ice had a
profound influence on the surface of the land over
which they moved. When the ice retreated, areas
with a typically glacial landform, with lake-filled
hollows, drumlins and accumulations of boulders or
sand and clay, were left behind. Around the ice
sheet, aeolian sand and silt were deposited, and
these deposits are extremely important for the com-
position of the soils since they often mantle the older
rocks.

Volcanic massifs are not very extensive in Europe,
except in Iceland where volcanic activity is still very
strong and the entire country is covered by compara-
tively recent volcanic sediments. But Iceland, rather
than belonging to the Europe of the older geological
epochs, forms part of the Atlantic volcanic belt, one
of the great volcanic regions of the earth. There is
still a group of active volcanoes (Etna, Vesuvius,
Stromboli) in Italy.

Extinct volcanoes exist in many parts of Europe:
the Auvergne province of France, the west coast of
Scotland and northeastern Ireland, the Eifel and
Vogelsberg in Germany, Bosnia in Central Europe,
the Carpathians, Turkey, Greece (the Cyclades),
Italy (Latium), Sardinia and Portugal.
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Geology and lithology

It is no easy matter to give an overall view of Euro-
pean geology and Iithology in a few pages. In the
first place, there are wide differences in the quantity
of data available: for some countries they are plen-
tiful, while for others they are relatively scarce.
Second, the very complexity of the subject often
makes it necessary to resort to excessive generaliza-
tions. Finally, the very small scale of the map in
Figure 7 has led inevitably to combining certain
well-defined units into heterogeneous groups.

In Figure 7, which is the result of several compro-
mises, emphasis is placed on outcrops, classified by
their geological age, their lithology being specified
to the extent possible. It is therefore a map of
surface geology and lithology, in which aspects have
sometimes been grouped together for convenience,
while an effort has been made to show a maximum
of information. Rock types indicated are those
most representative of the map unit; other rock
types occur within the areas delineated, but they
are relatively inextensive.

The Quaternary cover is shown on a separate map
(Figure 8).

The geological formations dealt with are:
Precambrian
Palaeozoic
2.1 Cambrian
2.2 Silurian and Ordovician
2.3 Devonian
2.4 Carboniferous
2.5 Permian

Mesozoic (not specified)
3.1 Triassic
3.2 Jurassic
3.3 Cretaceous

Tertiary
4.1 Palaeocene
4.2 Neocene

Quaternary (not specified)

Volcanic rocks (not specified)

I. PRECAMBRIAN

The substratum of the Precambrian is made up of
the Archean; its rocks are essentially metamorphic
(gneiss, micaschist, amphibolite, phyllite, etc.), with
frequent intrusions of plutonic rock (particularly
granite).

The Algonquian, which forms the crown of the
Precambrian, often covers the Archean in an irregular
manner; it is characterized by sedimentary rocks,
especially conglomerates, sandstones, limestones and
schists.

*Text by Dr R. Vermeire, Universite de l'Etat, Ghent, Bel-
gium.
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In Europe, important Precambrian outcrops occur
in the Baltic or Fennoscandian Shield, which includes
southern Norway, Sweden, Finland and the north-
west of the USSR (Kola Peninsula and Karelia).
To the southeast, in the outlier of this shield, the
Sarmatian Shield, the Precambrian rocks are mantled
by Quaternary sediments west and southwest of
Kiev and north of the Sea of Azov.

The Precambrian outcrops in the Hebrides and in
northern Ireland and Scotland. The Hebrides and
northwest and northeast Scot/and are constituted of
gneiss, while southeastern Scotland and northern
Ireland are made up of rnicaschists, phyllites and
quartzites. The Grampian Hills form the southern
boundary of the Scottish Precambrian.

Much of the Armorican massif in western France,
chiefly the granites and metamorphic rocks such as
phyllites and quartzites, is also Precambrian.

It is now generally agreed that much of the meta-
morphic rock of the Massif Central and the Vosges
is of Precambrian origin.

Lastly, Archean Precambrian rock is found in
Bohemia, and Algonquian schists and sandstones in
the Prague area.

2. PALAEOZOIC

2.1 Cambrian

The nature of the Cambrian outcroppings varies
considerably according to whether the rocks were
formed in an epicontinental or a geosynclinal zone.

Northern Europe, and especially the Fennoscan-
dian Shield, the Hebrides and northwest Scotland,
make up an epicontinental zone, in which the abra-
sion of the Precambrian massifs left neritic and
littoral formations of conglomerates, arkoses and
coarse sandstone.

In northern Norway the principal outcrops are
conglomerates and arkoses, while in southern and
southeastern Finland and the Oslo area coarse sand-
stones predominate. ln the Hebrides and north-
western Scotland conglomerates, coarse sandstones
and Dolomitic limestones are found. Basic Cam-
brian conglomerates outcrop in eastern Ireland and
Wales.

During the Cambrian period, most of Western
Europe formed a large geosyncline which received
deposits, several thousands of metres thick, made up
of very fine sediments that often were subsequently
metamorphosed. These are the fine sandstones,
schists and phyllites that are found on the Norwegian
coast, where they are difficult to distinguish from
similar rocks of the Ordovician and Silurian. The
same rocks are found in Wales.

In the Ardennes, around Rocroi, Serpont and
Stavelot, a few small Cambrian outcrops are found,
mostly of schists and slates.

In France the Cambrian rocks of the Montagne
Noire are sandstones, schisty sandstones, limestone
schists and limestone. In the Armorican massif the
Ca.mbrian forms synclines that show outcroppings of
conglomerates, red and green schists, limestones and
arkoses. Cambrian schists and limestones exist in
southern and eastern Sardinia.

Cambrian rocks (conglomerates, sandstones, lime-
stones, quartzites and gneiss) outcrop in the north-
western Iberian peninsula. Plutonic rocks, chiefly
granites dating from the Cambrian to the Permian,
cover large areas there and in central Spain.

2.2 Silurian and Ordovician

It is often very difficult to distinguish between these
two formations, and for this reason they are grouped
together in the text and in Figure 7.

The Silurian and Ordovician are important prin-
cipally in southern Scotland, northern England and
Wales, where four lithological types can be distin-
guished: biack schists with intercalations of phtanites,
autochthonous schisty sandstones, volcanic basalts
and tuffs and neritic limestones. These units form
long outcrops running parallel to the folds of the
Caledonian orogeny, i.e., southwest to northeast.

The Silurian and Ordovician rocks border the
Fennoscandian plain. To the west the outcrops are
mostly neritic rocks (coarse sandstones) that are often
difficult to distinguish from other Cambrian rocks;
farther to the northwest, much of Norway is covered
principally with Silurian metamorphic rocks, at times
associated with plutonic rocks (granites and gabbros).
In southern Sweden, at the rim of the Fertnoscandian
Shield, schists and limestones appear, while in the
northwestern USSR only limestones are found.

Much of the Urals is made up of Silurian and
Ordovician rocks, chiefly sandstones, often associated
with Palaeozoic volcanic and plutonic rocks, both
acid (granite) and basic (gabbro).

In Western and Central Europe Silurian rocks cover
a relatively limited area: there are sandstones and
schists in Brittany and Normandy, schists in the
Boulogne area, the Ardennes, and the massifs of
the Rhine and Thuringia, and schists and limestones
in Bohemia.

In Southern Europe these formations are found
scattered in the northwest and centre of the Iberian
peninsula, the Pyrenees, the Montagne Noire, the
eastern Alps and Sardinia. They are mainly schists,
occasionally limestones and only exceptionally sand-
stones, often metamorphic.



In northern and eastern Turkey there are outcrops
of Silurian schists, often metamorphosed into slates.
For lack of data on the age of these rocks, they
have been grouped with similar rocks of other periods
of the Palaeozoic.

2.3 Devonian

The seas of the Devonian covered vast areas of
western, southern and eastern Europe.

Their lithology is highly uniform in southern
Sweden, in Norway and in the British Isles, except
for southern England: the outcrops are conglomerates
and particularly red sandstones. This is also true
of much of the northwestern USSR, where the sand-
stones have been mantled by glacial till and outwash.

The Ardennes, the Eifel and the schisty Rhine
massif are, from the point of view of their lithology,
highly diversified, the most important rocks being
conglomerates, sandstones, arkoses, greywackes,
psammites and limestones. The same variety is
found in the Harz Mountains and in Bohemia.

In the area of Boulogne, in France, the rocks are
conglomerates, sandstones and limestones, whereas
in Brittany they are chiefly limestones, schists and
metamorphic sandstones.

In the Pyrenees, the western Iberian peninsula and
Sardinia, the outcrops are mostly schists, sandstones
and limestones, often metamorphosed into slates,
quartzites and marble respectively.

The Devonian outcrops in large areas of the Urals
as schists and sandstones.

Volcanic activity was relatively strong in Scotland,
Sweden and the Urals during this period, and intru-
sions of volcanic rock are found there.

2.4. Carboniferous

The seas of the Carboniferous covered much of
Western Europe and the eastern part of European
USSR.

These formations outcrop in northern and western
England and in Ireland. They are composed essen-
tially of limestones, sandstones, arkoses and schists,
with productive coal seams intercalated between the
sandstones and the schists. In some areas granites
formed by magmatic action metamorphosed some of
the surrounding sediments.

In the Franco-Belgian sector, outcrops appear in
the Namur and Dinant basins; these are mostly
limestones and schists, with productive coal seams
between series of schisty sandstone. The same
structure is observed in the Ruhr, where the Carbonif-
erous is equally important.

Continental deposits (thick series of schists, sand-
stones and conglomerates, with intercalated coal
seams) are found in the Saar.
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In Brittany the Carboniferous appears as a facies
of fiysch, composed of heterogeneous formations of
schists, sandstones and conglomerates. This is also
true of most of the Carboniferous outcrops of the
Pyrenees and the Alps. The Vosges and the Massif
Central also have a facies of flysch, but volcanic
activity has led to the intercalation of magmatic rocks.

In southwestern Spain and southern Portugal the
Carboniferous outcrops consist of marine sediments
(schists and limestones) or continental sediments
(conglomerates and sandstones), with intrusions of
coal. In these areas the Carboniferous rocks are
often associated with granitic plutonic rocks, which
have metamorphosed them.

The Carboniferous in central Russia is composed
of limestones that have been mantled by Quaternary
deposits. The Ural contains limestones, but also
fiysch, both often associated with volcanic rocks.

2.5 Permian

Permian rocks are abundant in Eastern Europe, and
especially in the USSR, where they outcrop over
large areas or are covered by Quaternary deposits.
West of the Urals, they are mostly of marine origin
(limestones and dolomites). Elsewhere they tend to
be continental or to have been formed in shallow
seas, being sandstones, schisty sandstones, clays and
marl.

In Germany the F'ermian is found near Erfurt and
south of the schisty Rhine massif; the formations
are partly marine and partly continental, consisting
of red sandstones, conglomerates, schists, dolomitic
limestones, gypsum and anhydrite.

In France continental formations in Normandy,
the Vosges, the Alps and the Pyrenees consist of red
sandstones. Sandstones and schists are found in
the Massif Central,

The Permian rocks of central England are associated
with the Carboniferous: conglomerates and red
sandstones, schists, limestone and marl.

Continental Permian rocks have been reported in
the Salamanca area, while in southern Spain rocks
of the same period, but with a facies of flysch, out-
crop east of Cádiz.

In Yugoslavia and southern. Turkey the Permian
sediments are mostly of marine origin (limestones
and dolomites).

3. MESOZOIC

3.1 Triassic

Southern, southeastern and part of Central Europe
were submerged during the Triassic, while on the
rest of the continent erosion was strong and autoch-
thonous sediments were deposited.



24 SOIL MAP OF EUROPE

The Triassic is particularly extensive in central
Germany, where it is partly marine and partly
continental in origin. The continental sedimentation
is composed of clays, schists and particularly sand-
stones; the marine deposits consist of different lime-
stones, marls and occasional sandstones. The same
structure is observed in the Vosges, the eastern and
northeastern borders of the Parisian basin and in
southern France.

In central England the Triassic covers a relatively
large area with continental sandstone and lacustrine
marl deposits.

In the Pyrenees the Triassic outcrops rarely; its
rocks are primarily limestones and sandstones.

A very large area of the central USSR consists of
a sandy continental Triassic mantled by Quaternary
deposits.

In Southern and southeastern Europe the Triassic
is of marine origin. It covers a large part of the
Alps. In the western Alps the structure is fairly
complex, with coarse sandstones, dolomites, schists
and limestones, metamorphosed in some places to
quartzites, marble, slates, phyllites and gneiss. In
the eastern Alps the Triassic structure is much simpler,
consisting mostly of limestones and dolomites, with
secondary series of schists and sandstones outcrop-
ping in southern Germany, Austria, northern Italy
and Yugoslavia. Minor outcrops of these rocks are
also found in Corsica, Sardinia, Sicily, southern
Italy, southern Greece, the island of Crete, Cyprus,
the Balkans, western Turkey and the Caucasus.

3.2 Jurassic

Jurassic outcrops are numerous in Western Europe,
while in Central and Eastern Europe the Jurassic is
for the most part covered by Quaternary deposits.

The Jurassic is of great importance in France,
England and Germany. In France it appears in
the Jura, on the northern and western borders of
the Parisian basin, in Aquitania and in the Alps as
various limestones and also marls, clays and sandier
sediments. Some of these deposits, e.g., on the
eastern border of the Parisian basin, are rich in iron
ore. In the French and Swiss Alps, the Jurassic
includes schists and dolomites in addition to the
limestones, and these rocks are often metamorphosed
into marbles and mica schists (schistes lustrés).

In England and Germany the Jurassic outcrops
are for the most part limestones, but they also contain
sandstones and calcareous sandstones.

In the Pyrenees, eastern Spain and western Por-
tugal the Jurassic is composed of limestones, calcar-
eous schists and dolomites, and the same is true for
the Balearic Islands, Sardinia, Sicily and central and
southern Italy. In northern Italy, Yugoslavia, Greece,

Bulgaria and the Caucasus, the Jurassic is represented
almost entirely by limestones.

In northern Poland and central Russia, it is pri-
marily clayey.

3.3 Cretaceous

The seas of the Cretaceous covered all Europe except
Scandinavia and northwestern USSR, so that rocks
of this period are found as more or less extensive
outcrops in most countries of the continent. Unlike
the rocks of the Upper Cretaceous, those of the
Lower Cretaceous are chalky.

Zones of Lower Cretaceous with almost identical
lithological structures are found in southeastern
England, northern France, Belgium, northern Ger-
many, Poland and central Russia; they are composed
of sands, clays, marls and limestone marls to which,
in Russia, should be added phosphatic sandstones.

In the Parisian basin and the Jura the Lower
Cretaceous is made up of limestones, clays, marls
and greensand. In the western AIps marls and
limestones predominate, while farther east the lime-
stone schists are more abundant.

All these Lower Cretaceous formations also out-
crop in the Pyrenees, western Portugal, eastern Spain,
Yugoslavia, the Carpathians, the Balkan massif and
the Caucasus.

The Upper Cretaceous constitutes much of the
Parisian basin, where its structure is fairly varied,
being primarily chalky but also containing marls,
limestones and sands. These formations are also
found in England, Belgium and the Netherlands.

In Germany, northern Denmark and southern
Sweden the pattern is still more varied, with sands,
sandstones, limestone marls, marls, and chalks.
These rocks, often with greensand, cover large areas
of central USSR, Czechoslovakia and Poland, man-
tled in many places by Quaternary sediments.

In the Mediterranean region the Upper Cretaceous
generally presents a facies of flysch, made up of a
combination of sandy, schisty and calcareous sedi-
ments. These formations also outcrop in the Pyr-
enees, eastern Spain, southern Italy, western Yugo-
slavia, Greece and Turkey. In the latter country
they are often associated with volcanic rocks of the
same period.

4. TERTIARY

4.1 Palaeocene

During the Palaeocene the sea covered much of
Europe, but not Scandinavia, the northern USSR,
Ireland, Scotland and parts of Central Europe and
Spain.



In France the Palaeocene is most apparent in the
Parisian and Aquitanian basins. In the former, it
appears as marine sediments, saline or fresh, in a
very diversified structure: sands, sandstones, clays,
travertines, limestones and various marls. In Aqui-
tania the sediments are marine and continental,
being composed for the most part of sandstones,
limestones, marls and conglomerates. In the French
Alps are found scattered remains of Palaeocene rocks
as marine or continental formations or flysch.

In southeastern England, Belgium, northern Ger-
many and northeastern Denmark the Palaeocene is
made up of series of sands and clays, often with
greensand; in Germany, limestones are found in
association with these.

In northern and central Spain the Palaeocene is
both marine and continental, appearing as limestones,
marls and sandstones. In southern Spain and in
central and southern Italy it has a facies of flysch
inade up of heterogeneous sediments, mostly lime-
stones and shales. This is also true of the Carpa-
thians, central Yugoslavia, Greece and northern
Turkey, the flysch being composed of heterogeneous
schists and sandstones.

In western and southern USSR the Palaeocene
sediments, covered by Quaternary deposits, are
primarily clays and sands (including greensand),
sandstones and marls.

In western Turkey volcanic rocks of the Palaeocene
period cover large areas.

4.2 Neocene

The Neocene is an important period for Southern
Europe. All the areas around the Mediterranean
were submerged, so that marine sediments were
deposited. From the Carpathians to the Urals
lacustrine rocks were formed.

Farther north this period appears as marine
transgressions in northwestern France, northern
Belgium, the Netherlan.ds, northern Germany and
southern Denmark. The other Neocene formations
are all of continental origin. These sediments appear
as repetitive series of sand and clay; in most cases
they have been covered by a Quaternary deposit.

In Southern Europe the diversity of the lithological
pattern is relatively great. In the Aquitanian basin,
western Portugal and southern Spain, conglomerates,
sandstones, sands and limestones are found, while
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north of the Alps, in Switzerland, southern Germany
and Austria, the formations are molasse, particularly
greensand limestones. Gravels are also often found,
and in southern Germany and Austria marls and
limestones appear as well.

Conglomerates, sandstones, and marls were formed
in Italy, north of the Apennines; in the centre and
south of the peninsula, flysch and limestones are
found.

In Eastern Europe the Neocene can be both marine
an.d continental. The marine rocks are mostly lime-
stones, marls and sandstones, while the continental
deposits are gravels, sands and clays. In this region
the Neocene is often covered by a Quaternary layer.

Large masses of volcanic rock were formed in
several places in Europe during the Neocene: Iceland,
France, Italy, northern Ireland, northwestern Scot-
land, Germany and Turkey.

5. QUATERNARY

This most recent of the geological periods has left
its mark on almost all of Europe. The influence
of the sea has been slight, and clayey marine deposits
are to be found only on the Belgian, Netherlands
and German coasts. North of the Caspian Sea lies
a large area of Pleistocene marine clay.1

All the other Quaternary formations are continen-
tal. They are of the greatest importance for the
soils, because they often furnish the original soil
material, and for this reason among others the
Quaternary sediments have been shown on a separate
map (Figure 8). The most common are of glacier,
outwash and wind origin. Sand, loess, glacial till
and gravels mantle vast areas of Western, Northern
and Central Europe. River, drift and colluvial
deposits are everywhere present, but altogether they
do not cover a large area except probably in the
region southwest and south of the Urals.a

During the Quaternary period volcanic activity
has been particularly active in central France, Ger-
many (the Eifel), Italy, southern Greece, central and
eastern Turkey and Iceland.3

1 Except for these marine alluvia (area 5), the other Qua-
ternary formations are not shown on Figure 7.

Shown as " Unspecified Quaternary sediments " on the
map of Quaternary sediments.

31n Figure 7, al/ volcanic rocks are shown under 6, without
distinctions of age.
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The Soil Map of Europe includes several hundred
map units, the vast majority of which are composed
of several soils occupying characteristic positions in
the landscape. All the soil associations are listed
in Table 3, which gives the following information:
Map symbol. The map symbol of the dominant soil,

followed by a digit specifying the composition of
the soil association, a dash, a second digit (or
pair of digits) indicating the textural class, and a
small letter (or two letters) indicating the slope
class of the soil association. Textural class num-
bers are: (1) coarse, (2) medium and (3) fine. Slope
class letters are: (a) level to undulating, (b) rolling
to hilly and (c) steeply dissected to mountainous.

Associated soils. Soils with an extension of more
than 20 percent of the mapping unit.

Inclusions. Soils with an extension of less than 20
percent of the mapping unit.

Phase. Stony, lithic, petrocalcic, phreatic, with fra-
gipan (fragic), saline or sodic phases may be in-
dicated.

Extension. An estimate of the area of the unit in
thousands of hectares.

Climate. The symbol of the climate, according to
Table 2 and Figure 9.1

Occurrence. The country or countries of occurrence.
Vegetation or utilization. The natural vegetation or,

in most cases, the predominant utilizations.2
Lithology. The predominant lithology of the as-

sociation.

1 According to the classification of Papadakis; see Papada-
lcis, J. Climates of the world and their agricultural potential-
ities. Buenos Aires, 1966.

' The utilizations are indicated as follows: Agriculture:
field crops; Pasture: perrnanent or temporary prairie (pastures,
grasses, etc.); Horticulture; Fruit crops: orchards; Forestry:
forest, oak forest (often cork-oak); Special crops: vineyards,
almonds, etc.; Open pasture: very extensive pasture for sheep,
reindeer, etc.

Utilizations are shown in the order of their importance.
Some, which relate to limited areas only, are shown where
possible in brackets, particularly when they are important
for the local economy (horticulture, orchards, vineyards) or
ecology (uncultivated).

5. THE SOILS OF EUROPE

Major soil regions. Distrilbution of major soils

Europe includes several major soil regions, i.e., areas
dominated by a few kinds of soils; they are shown
in Figure 10 and numbered arbitrarily.

The boundaries of the soil regions may, but need
not necessarily, coincide with the boundaries of the
major zones of vegetation, climate, physiography or
lithology, since the major map units are the resultant
of all these factors. They may in fact be identified
at different longitudes, latitudes and altitudes.

An agroclimatic map of Europe (Figure 9),
established on the basis of the Papadalds classification
of world climates, provides an overview of the distri-
bution of European climates and their influence on
the distribution of the main crops and the production
potential of the various climatic zones.

Each of the zones shown on the map is designated
by a number representing the climatic type. Table 2
shows the characteristics of the agroclimatic zones
in terms of temperature and humidity patterns,
defined in their turn on the basis of agriculturally
important criteria such as the length and severity of
winters, the length and heat of summers, as well as
rainfall and its distribution.

The table of soil associations shows the climatic
type of each map unit.

The major soil regions examined are the follow-
ing:

Fluvisols

Gleysols

Regosols
3.1 Eutric and Calcaric Regosols
3.2 Gelic Regosols

Lithosols

Rendzinas

Solonetz

Xerosols
7.1 Haplic and Luvic Xerosols
7.2 Calcic Xerosols

Kastanozzms



Map
symbol Climate Temperature Humidity Principal regions

MEDITERRANEAN

6.1 Subtropical mediterranean SU Su ME Me Mediterranean islands and southern coasts
of Portugal, Spain, Italy, Greece and
Turkey

6.2 Marine mediterranean MA Mm ME Me Coasts of Portugal, northeastern Spain
and Gulf of Genoa

6.5 Temperate mediterranean TE ME Me Spain, southeastern France, central Italy
6.6 Cold mediterranean Te te ME Me Eastern Turkey
6.7 Continental mediterranean CO Co co ME Me Turkey, Greece, southern Yugoslavia, Po

Valley
6.8 Semi-arid subtropical mediterranean SU Su MA me Southeastern Spain
6.9 Continental semi-arid mediterranean te me Southeastern Spain and southeastern

USSR

MARINE

7.1 Warm marine MA Mm HU Hu Northern coast of Spain
7.2 Cool marine Ma HU Hu Ireland, England, northwestern France,

western Belgium, western Netherlands
7.3 Cold marine ma HU Scotland, southwestern Norway, coasts of

Iceland
7.5 Warm temperate TE HU Hu Central and southem France
7.6 Cool temperate Te HU Hu Germany, Czechoslovakia, Poland, west-

ern USSR, southem Sweden and eastern
Austria

7.7 Cold temperate te HU Central Sweden, southern Finland and
western USSR; mountain regions of
Austria, Switzerland and Romania

CONTINENTAL

8.2 Semi-warm continental Co Hu HU Yugoslavia, eastern France, southwestern
USSR

8.3 Cold continental CO Hu Northwestern USSR

STEPPE

9.1 Warm steppe CO St Southeastern USSR
9.2 Semi-warm steppe Co St Southern USSR, Romania, Bulgaria,

Massif Central
9.3 Cold steppe CO St Eastern USSR
9.4 Temperate steppe Te te St West central USSR, Poland and Czecho-

slovaia
9.7 Semi-arid continental CO Co co

te Po si Southeastern USSR

POLAR

10.1 Taiga Po Hu HU Northern USSR, central and northem
Finland, central and northern Sweden,
central and northern Norway

10.2 Tundra po Hu Far northern USSR
10.4 Ice-cap Iceland
10.5 Alpine al Hu HU Alps
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KEY TO CLIMATIC SYMBOLS

WINTER TYPES

Ci Possibility of frost, but warm enough for citrus and cool enough for cryophilic plants
Av Too cold for citrus but warm enough for winter oats
av The same, but with heavier frosts
Ti Colder, but mild enough for winter wheat
ti The same, but a little colder
Pr Too cold for winter wheat; all crops sown in the spring
pr The same, but cooler springs

SUMMER TYPES

Warm enough for cotton; summer days very hot
The same, but with milder summer days
Hot enough for rice but not for cotton

M Milder; warm enough for maize but not for rice
Milder; warm enough for wheat but not for maize
The same, but with a shorter frost-free season
Warm enough for forest (taiga) but not for wheat
Warm enough for tundra but not for forest or prairie

a Warm enough for prairie but possibility of frost all year round

HUMIDITY REGIMES

HU Ever humid
Hu Elumid, but with drier periods
ME Humid mediterranean
Me Dry mediterranean
me Semi-arid mediterranean
St Steppe
si Semi-arid (too dry for steppe)

NOTE: The detailed definitions of types of winter and summer and humidity patterns are those of Papadakis. 1966.

Temperature patterns Winter type Summer
type Temperature patterns Winter type Summer

type

SUBTROPICAL

SU (hot subtropical)
Su (semi-hot subtropical)

MARINE

Mm (typical marine)
MA (warm marine)
Ma (cool marine)
ma (cold marine)

TEMPERATE

TE (warm temperate)
Te (cool temperate)
te (cold temperate)

Ci Av
Ci

Ci
Ci
av
av Ti

av Av
ti Ti
ti Ti

G
g

T
0 M
T
P

M
T
t

CONTINENTAL

CO (warm continental)
Co (semi-warm continental)
co (cold continental)

POLAR

Po (taiga)
Po (tundra)

ALPINE

al (high altitudes)

Av or cooler
Ti or cooler
pr Pr

ti or colder
ti or colder

Pr ti Ti

g G
M 0
t

P
p

a
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1 Including only European USSR, For Asiatic USSR see Volume VIII.

Map
symbol

Associated
sods

Inclusions Phase Extension
(1 000 ha)

Climate Occurrence Vegetation Lithology

Ao 102-2c I Lc Lithic 268 6.1 Turkey Forest; open pasture Schist
(field crops)

Ao110-2a Lc 634 7.5-7.6 USSR1 Field crops; prairie;
orchards

Limestone; schist;
sandstone

Ao111-2bc Bd Bk I E 1 367 7.5-7.6-6.7 Turkey Forest; open pasture;
hazel nuts

Schist; sandstone lime-
stone

Ao112-2bc Bd Bh U I 1 885 7.5-7.6 Turkey Forest; open pasture
(orchards; field crops)

Andesite; sandstone;
sandstone limestone

Ao112-2bc Bd Bh U I 16 7.6 USSR Forest; open pasture
(orchards; field crops)

Andesite; sandstone;
sandstone limestone

Bc27-213bc Lc E Lo B 45 7.5 Italy Forest; field crops;
prairie

Limestone; dolomite

Bc27-2/3bc Lc E Lo B 2 245 8.2-7.6-7.5 Yugoslavia Forest; field crops;
prairie

Limestone; dolomite

Bc27-2/3bc Lc E Lo B 48 6.7 Albania Forest; field crops;
prairie

Limestone; dolomite

Bc27-2/3bc Lc E Lo B 617 7.6-8.2-9.2 Hungary Field crops; vineyards;
orchards; forest;
prairie

Loess; andesitic col-
luvium; sand

Bc46- 3a Ge 1 164 9.2-9.1-6.9 USSR Field crops; prairie;
open pasture

Bc48-3ab Lc E Be 7 7.6 Luxembourg Field crops; vineyards Limestone

Bc48-3ab Le E Be 3 570 7.5-7.6 France Field crops; vineyards Limestone

Bc51-3ab E Lc Lo 371 7.5 France Field crops; prairie Limestone; marl

Bd42-1/2bc Bg G B L 10 7.5 France Forest; prairie; field
crops

Stony silt from weather-
ing of schist and phyllite

Bd42- V 2bc Bg G B L 3 698 7.2-7.3 United Kingdom Field crops; prairie
(forest)

Shale; slate; sandstone;
moraine

Bd 42- 1/2bc Bg G B L 294 7.6 Austria Forest; field crops;
prairie

Sandstone; marl

Bd42- 1/2bc Bg G B L 191 7.6 Belgium Forest; prairie; field
crops

Stony silt from weather-
ing of schist and phyllite

Bd42-112bc Bg G B L 417 7.6-7.7 Switzerland Prairie; forest; field
crops

Sandstone; conglomer-
ate; acid rock

Bd66- V 2bc B Po U 176 7.6 Czechoslovakia Forest; prairie; field
crops

Granite; schist; Tertiary
volcanic and sedimen-
tary rock

Bd66- V 2bc B Po U 5 465 8.2-9.2-6.7-6.5 Yugoslavia Prairie; field crops;
forekt

Schist; granite;
sandstone
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-symbol

, . ,,
--°alh's"soils Inclusions Phase Extension

(1 000 ha) Climate Occurrence Vegetation Lithology

Bd66- V 2bc B Po U 31 6.5 Albania Prairie; field crops;
forest

Schist; granite;
sandstone

Bd66- V 2bc B Po U Stony 687 7.6 Yugoslavia Prairie; field crops;
forest

Schist; granite;
sandstone

Bd66- V Mc B Po U Stony 242 7.6 Austria Forest; prairie; field
crops

Granite; schist; Tertiary
volcanic and sedimen-
tary rock

Bd66-1/2bc B Po U Stony 910 7.6 Czechoslovakia Forest; prairie; field
crops

Granite; schist; Tertiary
volcanic and sedimen-
tary rock

Bd66- V 2bc B Po U Stony 2 859 7.7-9.1-9.2 Romania Forest; prairie Acid metamorphic and
eruptive rock

Bd66- V 2bc B Po U Stony 119 7.6 Poland Forest; prairie; field
crops

Acid rock

Bd66- V 2bc B Po U Stony 123 7.6 Germany (Fed. Rep.) Forest; prairie; field
crops

Granite; schist

Bd66- V 2bc B Po U Stony 91 7.6 Germany (Dem. Rep.) Forest; prairie; field
crops

Granite; schist

Bd66-1/2bc B Po U Stony 1 411 7.7-7.6 USSR Forest; prairie Acid metamorphic and
eruptive rock

Bd66- 1/ 2bc B Po U Stony 87 7.7 Switzerland Forest; prairie Conglomerate; acid
rock

Bd67-2b Bg Lg Gd P 406 7.6 Germany (Fed. Rep.) Forest; prairie; field
crops

Sandstone; greywacke;
phyllite; sandstone con-
glomerate

Bd67-2b Bg Ld Gd P 4 551 7.6 Germany (Dem. Rep.) Forest; prairie; field
crops

Glacial outwash

Bd67-2b Bg Lg Gd P Lithic 2 995 7.6 Germany (Fed. Rep.) Forest; prairie; field
crops

Glacial outwash

Bd67-2b Bg Lg Gd P Lithic 109 7.6 France Forest; prairie; field
crops

Stony silt from weather-
ing of schist and phyllite

Bd67-2b Bg Lg Gd P Lithic 99 7.6 Luxembourg Forest; prairie; field
cTops

Stony silt from weather-
ing of schist and phyllite

Bd67-2b Bg Lg Gd P Lithic 29 7.6 Germany (Dem. Rep.) Forest; prairie; field
crops

Shale; greywacke; phyl-
lite; sandstone

Bd67-2b Bg Lg Gd P Lithic 414 7.6 Belgium Forest; prairie; field
crops

Stony silt from weather-
ing of schist and phyllite

Bd67-26 Bg Lg Gd P Stony 243 7.6 Germany (Fed. Rep.) Forest; prairie; field
crops

Shale; phyllite;
greywacke; sandstone;
conglomerate

Bd67-2b Bg Lg Gd P Stony 416 7.6 Austria Forest; prairie; field
crops

Acid rock
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symbol

Associated
soiLs

ind . Phase Extension
(1 000 ha) Climate Ocaurence Vegetation Lithology

Bd67-2b Bg Lg Gd P Stony. 2 226 7.6 Czechoslovakia Forest; field crops Granite

Bd67-2b Bg Lg Gd P Stony 185 7.6 Germany (Dem. Rep.) Forest; field crops Granite

Bd67-2b Bg Lg Gd P Stony 56 7.6 Poland Forest; field crops Granite

Bd68-2bc Be I 2 667 6.5-6.7-6.1-6.6 Italy Forest; prairie Eruptive and metamor-
phic rock

Bd68- 2bc Be I Lithic 960 7.5-7.6 Italy Forest; prairie; or-
chards

Sandstone; eruptiNe
rock

Bd68-2bc Be I . Lithic 17 7.6 Switzerland Forest; prairie; or-
chards

Sandstone ; erupti c
rock

Bd68-2bc Be 1 Stony 237 9.2 Yugoslavia Forest; open pasture Schist; granite; rhyoliic

Bd68- 2bc Be I Stony 737 7.5-9.2 Bulgaria Forest; open pasture Schist; granite; rhyolik.

Bd69-2b u Bg Po 113 7.5 France Prairie; forest; field
crops

Eruptive and metamor-
phic rock

Bd69-2b U Bg Po Stony 762 7.6.-10.1-7.5 France Prairie; forest; field
crops

Eruptive and metamor-
phic rock

Bd69-2b U Bg Po Stony 28 7.6 Austria Forest; prairie; field
crops (vineyards)

Shale; phyllite;
greywacke; sandstone;
schist; acid igneous rock

I3d69-2b U Bg Po Stony 24 7.6 Switzerland Forest; prairie; field
crops (vineyards)

Shale; phyllite;
greywacke; sandstone;
schist; acid igneous rock

Bd69-26 u Bg Po Stony 2 337 7.6 Germany (Fed. Rep.) Forest; prairie; field
crops (vineyards)

Shale; phyllite;
greywacke; sandstone;
schist; acid igneous rock

Bd70-2a Qc 349 7.6 Germany (Fed. Rep.) Forest; field crops Silt; sand
(horticulture)

Bd71-112o U I B L 931 7.5-6.7 Yugoslavia Prairie; field crops;
uncultivated

Schist; sandstone; gran-
ite

Bd71-112b U 1 B L 227 7.5 Bulgaria Prairie; field crops;
uncultivated

Schist; sandstone; gran-
ite

Bd71-112b U I B L 285 6.7 Greece Forest; prairie Schist; gneiss; granite

Bd71-1/2b U I B L Stony 296 7.6 Czechoslovakia Prairie; forest Igneous and metamor-
phic rock; conglomer-
ate; flysch

Bd71-1/2b U I. B L Stony 53 5.4 Spain Field crops; forest Granite

Bd71-1/2b U I B L Stony 606 7.6 Poland Prairie; forest Igneous and metamor-
phic rock; conglomer-
ate; flysch
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soils

inclusions phase Extension
(1 000 hat Climate Occurrence Vegetation Litholog

Bd71-1/2b U I B L Stony 298 7.6-6.5-6.2 France Forest; scrub; vine-
yards

Eruptive and metamor-
phic rock

Bd71-1/2b U 1 B L Lithic 57 6.7 Spain Field crops; forest Granite
(oak, chestnut); vine-
yards; olives

Bd71-112b U I B L Lithic 244 6.1-6.5 Portugal Field crops; forest Granite
(oak, chestnut); vine-
yards; olives

Bd72-2b Be Lg U I 2 339 9.4.7.6 Czechoslovakia Field crops; forest Granite; schist

Bd72-2b Be Lg U 1 62 7.6 Austria Forest; prairie; field
crops

Acid rock

Bd72-2b Be Lg U I Lithic 30 7.6 France Prairie; forest Stony silt from weather-
ing of schist, psammite
and limestone

Bd72-2b Be Lg U I Lithic 201 7.6 Belgium Prairie; forest Stony silt from weather-
ing of schist, psammite
and limestone

Bd72-2b Be Lg U I Stony 319 7.6 USSR Field crops; forest Granite; schist

Bd72-3) Be Lg U I Stony 316 7.6 Czechoslovakia Fields crops; forest Granite; schist

Bd72- a) Be I.g U I Stony 1 157 7.6 Poland Prairie; forest Igneous rock;
metamorphic rock; con-
glomerate; flysch

Bd73-2b Po G I Stony 1 859 7.7-7.6-10.5 Austria Forest Acid rock

Bd73-2b Po G I Stony 31 10.5 Switzerland Forest Acid rock

Bc174-2ab Po Od G 391 7.7-10.1 Finland Field crops; forest Glacial till

Bd75-2ab Gd Oh PI 251 7. 2-7. 3 Ireland Field crops; prairie;
forest

Moraine (shale)

Bd75-2ab Gd Oh PI 563 7. 2-7. 3 United Kingdom Field crops; prairie;
forest

Moraine (shale)

Bd76-2ab P1 P Gd Od Lo 1170 7.2-7.3 Ireland Field crops; prairie;
forest

Moraine (shale;
sandstone); granite

Bd77-1/2bc U I 679 6.1-6.5-6.2 France Forest; uncultivated Eruptive and metamor-
phic rock

Bd77-112bc U 1 117 6.2-6.5 Spain Oak forest; prairie Granite; diorite

Bd77-112bc U I Stony 2 318 7.5-7.6-10.1-6.5 France Uncultivated; forest Eruptive and metamor-
phic rock

Bd77- 112bc U I Stony 17 7.6 Spain Oak forest; prairie Granite; diorite

Bd77- Pax U I Lithic 1 943 6.5-6.7-6.1 Spain Oak forest; prairie Granite; diorite
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Associated
soils

/Ili:Iasi phase Extension
(1 000 ha) Climate Occurrence Vegetation Lithology

Bd77-1/2bc U I Li thic 281 6.7-6.5 Portugal Oak forest; prairie Granite; diorite

Bd78-2b Lo Lg 0 I 1 921 7.5-7.6 France Prairie; forest; field
crops

Eruptive and metamor-
phic rock; residual silt

Bd78-2b Lo Lg 0 I Lithic 156 7.6 Belgium Field crops; prairie;
forest

Stony silt from weather-
ing of schist; limestone
and schisty sandstone;
loess

Bd79-2ab Lg Dd Wd Po 1 497 7.2-7.5 France Forest; prairie; field
crops

Eruptive and metamor-
phic rock; loess; residu-
al silt

Bd80- li 2b Po U I Stony 1 788 7.6-10.1 France Prairie; forest Granite

Be96-2ab Bd 398 7.3-7.2 United Kingdom Field crops; prairie;
forest

Limestone ; brecci a ;
moraine; sandstone

Be 115-213c Lc U Li thic/stony 1 624 6.6-6.7 Turkey Open pasture; forest Andesite; basalt
(field crops)

Bel17-2/3bc I Re Ve Li thic 222 6.1 Cyprus Open pasture; forest;
fieid crops

Basic and calcareous
rocks

Be 120-2bc U I Lithic 668 7.6 Czechoslovakia Forest; prairie; vine-
yards

Igneous rock

Be 120-2bc U I Stony 23 6.1 Portugal Field crops; olives;
oak forest; forest

Shale

Be 120-2bc U I Stony 6 911 6.7-6.1-6.5-6.8 Spain Field crops; olives;
oak forest; forest

Shale

Be 121-2bc Bg Lg E Bd 724 7.6 Czechoslovakia Forest; prairie; or-
chards; vineyards

Tertiary sedimentary
rock (flysch); igneous
rock; limestone

Be 122-2bc Bd I L Stony 5 687 6.7-6.5-6.1-9.4- Turkey Forest; field crops; Schist; limestone schist
9.1 open pasture

Be 122-2bc Bd I L Stony 26 7.7 USSR Forest; prairie (field
crops; orchards)

Schist; conglomerate;
clay

Be 122-2be Bd I L Stony 673 6.5 Bulgaria Forest Limestone; marl; schist;
granite; rhyolite

Be 122- 2bc Bd I L Stony 687 9.2 Yugoslavia Forest Limestone; marl; schist;
granite; rhyofite

Be 122-2bc Bd I L Stony 2 025 9.2-9.1-7.7 Romania Forest; prairie (field
crops; orchards)

Schist; conglomerate;
clay

Be 123-2b Lo Rc Bg E 70 7.6 Yugoslavia Forest; prairie (field
crops; orchards)

Schist; conglomerate;
clay

Be 123-2b Lo Rc Bg E 590 7.6 Poland Field crops, prairie Loess; consolidated
sedimentary rock; elas-
tic rock
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Occurrence Vegetation Lithology

Be 123-2b I.. Re Bg E 107 7.6 Austria Field crops; vineyards;
forest

Tertiary sediment

Be 123- 2b Lo Rc Bg E Stony 1 637 9.2-9.1-7.7 Romania Forest; prairie; field
crops, orchards

Marl; clay; alluvium

Be 124-2/3b 11h Re Lc Hh U 132 8.2-9.2 Hungary Field crops, vineyards;
orchards

Loess; Tertiary de-
posits; granite; tuff

Be 125-2b Ge Bg Lg E U 1 386 7.6-7.7 Germany (Fed. Rep.) Field crops; forest;
prairie

Marl; calcareous clayey
sandstone; silty col-
luvium

Be 125-2b Ge Bg Lg E U 45 7.6-7.7 Austria Field crops; forest;
prairie

Marl; calcareous clayey
sandstone ; silty col-
luvium

Be 126-2/ 3ab h. E De Le 196 7.2 United Kingdom Field crops; prairie Glacial outwash; lime-
stone

Be 126-2/ 3ab 1w. E De Lc 3 623 7.5-7.6 France Field crops; prairie;
forest

Limestone; marl; pelite

Be 126-2/ 3ab Ir. E De Lc 60 7.6 Denmark Field crops; prairie;
forest

Glacial till

Be 126-21 3ab I,. E De Lc 13 7.6 Spain Field crops; prairie;
forest

Litnestone; marl; pefite

Be 126-2/ 3ab Ire E De Le 600 7.6 Poland Field crops; prairie Clay; glacial till
(forest)

Be 126-2/ 3ab I,. E De Le 35 7.6 Switzerland Field crops; prairie;
forest

Limestone; marl; pelite

Be 126-2/ 3ab Ive E De Lc 83 7.6 Germany (Fed. Rep.) Field crops; prairie Clay; glacial till
(forest)

Be 127-2ab E Lo 708 7.6 Sweden Forest; field crops;
prairie

Glacial till; glacial and
postglacial sediment

Be 127-2ab E Lo 488 9.2 Yugoslavia Field crops; prairie;
orchards ; forest

Glacial outwash; nllu-
vium

Be 127- 2ab E Lo 1 755 7.6-7.5-10.1-6.5 France Field crops; prairie Limestone; marl

Be 127-2ab E Lo Stony 170 6.1-6.7 Italy Olives Miocene marl and
limestone

Be 128- 2/ 3bc E Lo Rc I Lithic 4 070 7.5-7.6-6.7-6.5- Italy Forest; field crops; Limestone; dolomite
6.6-6.1 prairie

Be 128-2/ 3bc lUv.Rc I Stony 1 093 7.6-6.5-6.7-8.2 France Forest; prairie; vine-
yards

Limestone ; marl;
sandstone

Be 128-112b Je Re E 807 7.5-6.7-6.5 Italy Field crops; vineyards Calcareous moraine and
terrace

Be 129- 112b Je Re E 115 6.5 Greece Field crops; prairie;
scrub

Quaternary alluvium;
Tertiary deposit
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Be130-213bc Re Lo I Stony 35 7.5-7.6 Yugoslavia Field crops; prairie;
scrub

Quaternary alluvium;
Tertiary deposit

Be 130- 3bc Re Lo I Stony 3 543 6.2-6.5-6.1-6.7- Italy Forest; prairie; field Tertiary stony clay and
7.5-7.6 crops sand

Be 131- liMc Lo I Stony 2 106 6.7-6.5-6.1 Italy Forest; prairie (vine-
yards)

Eruptive and metamor-
phic rock

Be 133-2/3a Je Ge Bg Bc 1 767 6.7-7.5-6.1 Italy Field crops; horticul-
ture; prairie

Alluvium

Be134-1/2a Oe Po Ge 292 - 10.1 Sweden Forest; prairie; field
crops

Glacial till; moraine;
esker

Be135-2ab Bd I 176 7.6 Sweden Forest; praire; field
crops

Moraine; esker; post-
glacial sediment

Be136-1/2ab Po Bd 0 2 538 7.7-7.6 Sweden Forest; prairie; field
crops

Moraine; glacial till;
esker; postglacial sedi-
ment

Be136-1/2ab Po Bd 0 189 7.6 Denmark Field crops; forest Moraine (sand; clay)

Be136-1/2ab Po Bd 0 Stony 638 7.6-7.7 Sweden Forest; prairie; field
crops

Moraine; esker

Be137-2a I E Po Lithic 222 7.6 Sweden Forest; prairie; field
crops

Glacial till; limestone;
shale

Be138-2a Oe E Po Lithic 179 7.6 Sweden Forest; prairie; field
crops

Glacial till; limestone

Be139-2ab E L 214 7.2 United Kingdom Field crops; prairie Chalk; aeolian sediment

Be139-2ab E L 218 7.2 Ireland Field crops; prairie;
forest

Limestone

Be139-2ab E L 762 7.5 France Field crops; forest;
prairie

Limestone; marl; pelite

Be140-2a Qc Ge Po 52 7.2 United Kingdom Field crops; horticul-
ture; forest

Alluvium; terrace
gravel; glacial sand

Be141-2/36 Bc Rc E 470 7.6-10.1-10.5 France Prairie; field crops;
vineyards

Limestone; schist; clay

Be142-2/3ab Bc Lo Po E 633 7.6-7.5 France Field crops; prairie;
forest

Limestone; marl; pelite

Be143-2/3ab Lg E Po I 484 7.5-9.2 France Field crops; prairie;
forest

Limestone; marl; loess;
residual clay

Be144-2/3a Bg Gm L Re 156 7.6 USSR Field crops; prairie Silt

Be144-213a Bg Gm L Re 710 7.2 United Kingdom Field crops; prairie Limestone; clay

Be144-2/3a Bg Gm L Re 494 7.6 Poland Field crops; prairie Silt

Be145-2ab E L He Dg 265 7.6-7.5 France Field crops; prairie;
forest

Limestone; marl; pelite
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Be146-2ab Lo Po 830 7.6 IETTflk Field crops; forest Glacial till

Be147-2a Gc Rd Re 44 7.6 Denmark Field crops Glacial marine clay

Bg9-2b Be lLg Gd Po 402 7.6 IITha Field crops; prairie
(forest)

Marl; Tertiary sedi-
ment; sand; silt

Bg9-2b Be Lg Gd Po 17 7.6 Hungary Field crops; prairie
(forest)

Marl; Tertiary sedi-
tnent; sand; silt

Bg10-2a Bk Lc 2 137 6.5-5.4-6.9-6.2 Spain Field crops; horticul-
turc; orchards (irri-
gated)

Fluvial and marine ter-
race

Bg11-3ab Ge Bh 683 7.2 United Kingdom Prairie; field crops Secondary clay and
limestone

Bg12-2ab Be Ge 1 056 7.2-7.3 tUJTUlTwi, Prairie; field crops;
forest

Moraine; secondary
clay; limestone

Bh25-2bc U 1 Bd Stony 2 386 6.5-6.2-6.1 Ponugal Forest; field crops;
prairie; vineyards

Granite; syenite

Bh25-2bc U I Bd Stony 453 7.5-6.5 Bulgaria Prairie Acid or calcareous rock

Bh25-2bc U 1 Bd Stony 3 7.6 Andorra Forest; prae Shale; sandstone; gran-
he

Be25-2bc U I Bd Stony 5 450 6.5-6.6-7.1-7.2- Spain Forest; prairie Shale; sandsone; gran-
7.6-5.4-6.1 ite

Bh26-lb Q I 642 7.3-10.2 Iceland Open pasture; uncul-
tivated

Basalt

Bh27-1/2bc Th 262 10.1-7.6 France Prairie; uncultivated Crystalline, metamor-
phic and volcanic rock

Bk32-213c Rc Vp Be Lithic 353 6.7 Italy Field crops; vineyards;
horticulture

Calcareous clay and
marl

Bk35-2/3ab BY Vc Lithic 225 6.1 Cyprus Forest; field crops Limestone

Bk45-2bc E 1 He K 5 883 6.7-6.5-7.6-7.5 Turkey
open pa
Forst;e field crops;

sture
Schist; limestone; marl

Bk45-2bc E I He K Stony 9 844 6.5-5.4-6.6-7.2- Spain Forest; prairie; field Calcareous sandstone;
7.1-7.6-6.1-6.2- crops; vineyards; hor- sandstone; marl; shale
6.9 ticulture; olives; al-

monds

Bk45-2bc E 1 1-1c K Stony 40 7.6 France Forest; prairie; field
crops; vineyards; hor-
ticulture; olives; al-
monds

Calcareous sandstone;
sandstone; marl; shale

Bk46-2a - Le Pctrocalcic 1 254 6.5-6.9-6.7-6.1- is Field crops; vineyards; Limestone
5.4 olives

Bk47-2/3b Re B E L 443 6.2-6.1 Portugal Field crops; vineyards;
olives; forest

Marl; limestone; chalk;
sandstone
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Bk47-2/3b Rc B E L Stony 10 164 6.5-5.4-6.2-6.1- Spain Field crops; olives Marl
6.8-6.7-6.6

Bk48-2/3b Zg Zo Rc Saline 1 869 6.5-5.4-6.1 Spain Field crops (irrigated);
olives

Gypseous marl; marl;
gypsum; calcareous
sandstone

Bk49-2c I Lc E Lithic/stony 2 936 9.2-9.4-7.6-7.5- Turkey Forest; open pasture Schist; limestone;
6.7 (orchards; field crops) sandstone

By18-3a E Lo 974 7,6 Germany (Fed. Rep.) Prairie; forest Clay; marl

Bv21-3a Po Bg 0 58 7.3 Norway Field crops; prairie Glacial and postglacial
sediment

Bv21-3a Po Bg 0 1 395 7.7 Finland Field crops; forest Glacial sediment

Bv22-2a Be Bd 1 717 7.6-7.7 Sweden Forest; field crops;
prairie

Glacial and postglacial
clay; moraine; esker

Bv23-2a I Be Bd 404 7.6 Sweden Forest; prairie; field
crops

Postglacial sediment;
moraine; esker

Bv23-2a I Be Bd Lithic 274 7.6 Sweden Forest; prairie; field
crops

Postglacial sediment;
moraine; esker

Ch5-2a H L R So 17 771 9.2-9.3-9.4-7.6- USSR Field crops (prairie) Silty sediment
7.3-8.3-7.7

Ch5-2a H L R So Sodic 620 9.2 Yugoslavia Field crops (prairie) Loess

Ch5-2a H L R So Sodic 4 617 9.3-7.3-9.2 USSR Field crops (prairie) Silty sediment

Ch21-2ab Cl Rc H 426 7.6 Austria Field crops; vineyards Loess

Ch21-2ab Cl Rc H 674 9.4 Czechoslovakia Field crops Loess; flysch; marl

22-2a a 29 739 9.2-9.3-9.4-9.1 USSR Field crops; prairie Silty sediment

Ch23-2a Cl Be E Rc H 103 7.6 Germany (Fed. Rep.) Field crops Loess

Ch23-2a Cl Be E Rc H 923 7.6 Germany (Dem. Rep.) Field crops Loess

Ck9-2a H Zo Rc 14 9.2 Yugoslavia Field crops; prairie;
orchards

Loess

Ck9-2a H Zo Rc 693 9.2 Hungary Field crops; prairie;
orchards

Loess

a10-2ab Gm Sg E Rc 70 9.2 Yugoslavia Field crops; forest Loess; marl

Ck10-2ab Gm Sg E Rc 1 703 9.2 Bulgaria Field crops; forest Loess; marl

Ck10-2ab Gm Sg E Rc 325 9.2 Romania Field crops; forest Loess

Ck10-2ab Grn Sg E Rc Phreatic 379 9.2 Bulgaria Field crops; forest Loess; marl
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Ck10-2ab Gm Sg E Rc Phreatic 2 253 9.2 Romania Field crops Loess

Ck10-2ab Gm Sg E Rc Saline 218 9.2 Romania Field crops Loess

Ck10-2ab Gm Sg E Rc Saline 1 213 9.2 USSR Field crops; prairie;
orchards

Loess

Ck11-2ab Ch H Rc Cl Saline 256 7.6-9.2-9.4 Czechoslovakia Field crops Loess; alluvium; aeolian
sand

C11-3a 104 8.3-9.1-6.9 USSR Field crops; prairie Moraine; loess

CI12-2ab Ch Gm Mo 50 7.6 Poland Field crops; prairie Moraine; loess
(forest)

C112-2ab Ch Gm Mo 29 638 9.2-9.3-9.4-7.3- USSR Field crops; prairie Moraine; silty sediment;
8.3-7.6-7.7 (forest) loess

C112-2ab Ch Gm Mo 35 9.2 Romania Field crops; prairie
(forest)

Moraine; silty sediment;
loess

C113-2a Sm Sock 6 165 9.2-9.1-9.4 USSR Field crops; prairie Fluvial and marine al-
luvia

Dd6-1/2a Lg Pg Od 1 396 7.6 Germany (Fed. Rep.) Field crops; forest;
prairie

Aeolian sand; loess;
outwash

Dc.17-lab Lo G PI 169 7.6 Poland Field crops; forest Glacial till; sand with
pebbles

Dd8-lab P1 Lo Gh De 252 7.6-9.4 Poland Field crops; forest Sand with pebbles

Dd9-2ab Lo Dg P 452 7.6-7.2 Belgium Field crops; prairie;
horticulture; orchards

Sandy loess; Tertiary
greensand

Dd9-2ab Lo Dg P 76 7.2 France Field crops; prairie;
horticulture; orchards

Sandy loess; Tertiary
geensand

Dd13-2ab P Gh Od 32 080 8.3-10.1 USSR Forest; field crops;
prairie

Moraine

De13-lab P1 Lo G Be 1 034 7.6-9.4 Poland Field crops; forest Sand with pebbles

De14-lab Lo Lg G Be 643 7.6 Poland Fieid crops; forest Sand with pebbles

De17-1/2a Lg Pg Od 3 626 8.3-7.6 USSR Forest; field crops;
open pasture

Moraine

De18-la 80 7.6 Poland Field crops; prairie;
forest

Moraine; silty sediment

De18-la 16 495 8.3-7.7-7.6-7.3 USSR Field crops; prairie;
forest

Moraine; silty sediment

De18-2a 93 7.6 Poland Field crops; prairie;
forest

Moraine; silty sediment
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De18-2a 73 589 8.3-7.7-7.6-7.3 USSR Field crops; prairie;
forest

Moraine; silty sediment

De19-la Pg Lg Gh 13 748 8.3-7.7-7.6-7.3 USSR Field crops; prairie;
forest

Moraine; silty sediment

De19-2a Pg Lg Gh 11 891 7.7-7.6 USSR Field crops; prairie;
forest

Moraine; silty sediment

De20-2ab Bd La Gd 3 307 7.6 USSR Field crops; prairie;
forest

Outwash

Dg5-lab De Lg Gh 1 481 7.6 Poland Field crops; prairie Sand with pebbles

Dg6-2ab Lg Lo Wd 582 8.2 Yugoslavia Field crops; forest;
prairie

Pleistocene silt and clay

E22-2/3b Be Le Lo 309 8.3 USSR Field crops; prairie Limestone

E22-213b Be Lc Lo 348 7.6 Germany (Dem. Rep.) Field crops; prairie Chalk; silty and sandy
aeolian sediment

E22-2136 Be Le Lo 673 7.2 United Kingdom Field crops; prairie Chalk; silty and sandy
aeolian sediment

E22-21313 Be Lc Lo 13 7.6 Germany (Fed. Rep.) Field crops; forest;
prairie

Limestone; dolomite

E22-2136 Be Le Lo Lithic 98 7.6 Germany (Dem. Rep.) Field crops; forest;
prairie

Limestone; dolomite

E22-213b Be Le Lo Lithic 1 499 7.6 Germany (Fed. Rep.) Field crops; forest;
prairie

Limestone; dolomite

E22-213b Be Le Lo Lithic 275 7.6 Poland Field crops; prairie Limestone; dolomite

E22-21313 Be Le Lo Stony 199 7.6 France Prairie; forest Limestone

E22-2/3h Be Le Lo Stony 278 7.6 Switzerland Forest; prairie (field
crops)

Hard and soft lime-
stone

E22-2136 Be Le Lo Stony 23 7.6 Germany (Fed. Rep.) Forest; prairie (field
crops)

Hard and soft lime-
stone

E23-2bc I Be Lithic 53 10.5 France Prairie Limestone

E23-2bc I Be Lithic 35 9.2-7.5 Bulgaria Prairie; forest Limestone; dolomite

E23-2bc I Be Lithic 211 7.6-10.5 Austria Prairie; uncultivated;
forest; brush (vine-
yards)

Limestone; dolomite;
marl

E23-2bc I Be Lithic 1 877 7.6-6.5-10.5 Italy Prairie Limestone; dolom e

E23-2bc I Be Lithic 976 .7.6-6.7-9.2 Yugoslavia Prairie; forest Limestone; dolomite;
marl
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E23-2bc I Be Lithic 14 7.6 Switzerland Prairie; forest; uncul-
tivated

Limestone

E23-2bc I Be Stony 132 7.6 France Prairie Limestone

E23 -2bc I Be Stony 31 7.6 Hungary Forest; prairie; field
crops; uncultivated

Limestone; dolomite;
crystalline rock

E23-2bc I Be Stony 117 6.5 Turkey Brush; prairie; field
crops

Soft limestone

E23-2bc I Be Stony 624 7.6-9.4 Czechoslovakia Forest; prairie; field
crops; uncultivated

Limestone; dolomite;
crystalline rock

E23-2bc 1 Be Stony 16 7.6 Liechtenstein Prairie; uncultivated;
brush

Limestone; dolomite;
marl

E23-2bc I Be Stony 1 582 7.7-7.6-10.5 Austria Prairie; uncultivated;
forest; brush (vine-
yards)

Limestone; dolomite;
marl

E23-2bc I Be Stony 644 7.7-10.5-7.6 Switzerland Prairie; forest; uncul-
tivated

Limestone

E23-2bc I Be Stony 180 7.6 Germany (Fed. Rep.) Prairie; forest; uncul-
tivated

Limestone

E24-2c I Bc Bh Hh Lc Lithic 136 6.5 Albania Forest; prairie Limestone; dolomite;
marl

E24-2c I Bc Bh Hh Lc Lithic 104 9.2 Hungary Forest; prairie; vine-
yards

Limestone; dolomite;
basaltic tuff

E24-2c I Bc Bh Hh Lc Lithic 2 070 8.2-6.5 Yugoslavia Forest; prairie Limestone; dolomite;
marl

E25-2/3ab Be I Bc 2 716 7.5-6.5-8.2-7.6- France Arable land; vineyards Chalky and marly
7.2 limestone

E26-2/3ab I Bc 17 6.1 France Uncultivated; vine-
yards; prairie

Limestone

E26-2/3ab I Bc Stony 639 6.5-7.6-6.7 France Uncultivated; vine-
yards; prairie

Limestone

E27-2a Gm Oe 3 570 7.7 USSR Field crops; prairie
(forest)

Limestone; glacial till;
lacustrine and glacial
sediment

Gd30-3bc Gh 0 Pg Bd Stony 174 7.7 Switzerland Forest; prairie; uncul-
tivated

Flysch; moraine

Gd31-2/3a Po Od 1 B 310 7.7 FinInd Field crops; unculti-
vated

Postglacial sediment

Gd32-2/3b &I Bg Gh PI 886 7.2 Ireland Prairie; forest; field
cTops

Shale; sandstone;
moraine

Gd32-2/3b Bd Bg Gh P1 603 7.2 United Kingdom Prairie; forest Shale; sandstone;
moraine
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Gd33-3b Gh 542 7.2 Ireland Prairie; forest Shale

Ge35-3ab Be Lo 16 6.7 USSR Prairie; field crops Alluvium

Ge64-1/2a Bg Be 377 7.2 United Kingdom Field crops Aeolian sand; glacial till

Ge65-3a Bg Bd 1 806 7.2-7.3 United Kingdom Prairie; field crops Shale; calcareous clay

Ge66-2/3a Lg Gh 569 7.2 United Kingdom Prairie; field crops;
forest

Eocene clay and silt

Ge67-2b Lg Bg 1 561 - 7.2-7.3 United Kingdom Prairie; field crops Moraine (sandstone,
shale)

Ge68-1/2a Lo Po 245 7.2 United Kingdom Field crops Aeolian and outwash
sand; lacustrine deposit;
terrace gravel

Ge69-2/3a Je Be 405 6.7 Italy Prairie Alluvium

Ge70-2/3a Gd Bd 325 7.6 Germany (Dem. Rep.) Prairie Alluvium

Ge70-2/3a Gd Bd 710 7.2-7.3 United Kingdom Field crops; prairie
(forest)

Moraine (schist, igneous
rocks, sandstone); lacus-
trine deposit

Ge71-2/3a G Wd 157 8.2-9.2 Yugoslavia Prairie; forest Alluvium

Gh22-2/3a Hg Q H-Sm 201 9.2 Hungary Field crops; prairie;
orchards; vineyards;
forest

Clayey alluvium; Pleis-
tocene sand and silt

Gh23-3a G Oe Je Wd Sm 69 9.2 Hungary Field crops; prairie;
forest

Recent alluvium; peat

Gh23-3a G Oe Je Wd Sm 117 9.2 USSR Field crops; prairie;
forest

Recent alluvium; peat

Gh23-3a G Oe Je Wd Sm 45 9.2 Romania Field crops; prairie;
forest

Recent alluvium; peat

Gh24-2b Od Bg Gd Pp 460 7.2-7.3 Ireland Prairie Micaschist; gneiss

Gh24-2b Od Bg Gd Pp 903 7.2-7.3 United Kingdom Prairie; forest Micaschist; gneiss

Gh25-2b Pp 92 7.2 United Kingdom Prairie; forest Sandstone; shale

Gm14-2/3a H 133 7.6 Poland Field crops; prairie Loess

Gm14-2/3a H 2 631 7.6-9.2-9.7 USSR Field crops; prairie Loess; fluvial and
marine alluvium

Gm14-2/3a H 59 8.2-9.2 Yugoslavia Field crops; prairie Alluvium
(forest)

Gm14-2/3a H Sodic 237 9.2 Yugoslavia Field crops; prairie Alluvium
(forest)

Gm14-2/3a H Sodic 138 9.2 Romania Field crops; prairie Alluvium
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Gm29-213a 0 Jc Gh 102 7.6 Netherlands Field crops; prairie;
horticulture

Alluvium

Gm29-213a 0 Jc Gh 101 7.2 United Kingdom Field crops; prairie Fluvial and marine al-
luvium

Gm30-213a Cg Sg Zg 289 9.2-9.3 USSR Field crops; prairie
(marshland)

Fluvial and marine al-
luvium

Gm30-2/3a Cg Sg Zg Sodic 127 9.2 USSR Field crops; prairie Fluvial and marine al-
(marshland) Itivium

Gm31-213a Ch Sm Sodic 390 9.2-9.4-9.1 USSR Saline steppe; field
crops; prairie

Fluvial and marine al-
luvium

Gm32-2/3a E 3 739 8.3-7.7-7.6 USSR Field crops; prairie;
marshland

Fluvial, lacustrine and
glacial alluvium

Hc2-2a Rc Gm 326 7.6 Czechoslovakia Horticulture; field
crops, prairie; forest

Old calcareous alluvium

Hc2-24 Rc Gm 69 9.2 Hungary. eliorticulturefi ld,

crops; prairie; forest
Old calcareous alluvium

Hc3-2a Hg Jc Rc 73 9.2 Yugoslavia Field crops; prairie;
horticulture

Alluvium and colluvium

Hc3-2a Hg Jc Rc 253 7.6 Austria Field crops; prairie;
horticulture

Alluvium and colluvium

Hc3-2a Hg Jc Rc 343 7.6-9.2 Hungary Field crops; prairie Loess; alluvium

Hc4-la Gh Zo Rc Saline 516 9.2 Yugoslavia Field crops; prairie Loess

Hc4-la Gh Zo Rc Saline 443 9.2 Hungary Orchards; vineyards;
field crops

Pleistocene loess and
sand

Hc5-213a H S Ck Sodic 225 9.2 Romania Field crops; prairie Loess; alluvium

Hc5-2/3a H S Ck Sodic 911 9.2 Hungary Field crops; prairie Loess; alluvium

Hg7-3a G V 0 B 375 9.4-7.6-9.2 Czechoslovakia Field crops; prairie;
horticulture; forest

Old alluvium; sand;
marl (fiysch)

Hg7-3a G V 0 B 88 9.2 USSR Prairie; field crops Alluvium

Hg7-3a G V 0 B 391 9.2-7.6 Hungary Prairie; field crops Alluvium

Hg8-3a Vp Sm H Sodic 270 9.2 Hungary Prairie; field crops Alluvium

Hg9-2/3a Lg Be Ge Lo 160 7.6-9.4 Poland Field crops; prairie Glacial till; clay; silt

Hg10-2a Zo He Gh Saline 206 9.2 Yugoslavia Field crops Loess; alluvium

Hh23-3a Vp By Hg 126 9.4 Czechoslovakia Field crops Calcareous day; marl

Hh24-213a B Qc Rc 27 7.6 Czechoslovakia Field crops; forest Loess; sand (terrace)
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Hh24-2/3a B Qc Rc 106 7.6 Poland Field crops; forest Loess; sand (terrace)

Hh24-2/3a B Qc Rc 880 9.2-7.6 Hungary Field crops; orchards;
vineyards

Pleistocene loess and
sand

Hh25-1/3ab Sg Vp Gm 883 9.2 Romania Field crops (forest) Loess

Hh25-113ab Sg Vp Gm Sodic 284 9.2 Romania Field crops (forest) Loess

Hh26-2ab Mo Be Lo 73 7.6 Poland Field crops Loess

HI45-1/3ab Rc C L Gm 407 9.2 Bulgaria Field crops; forest Loess; Pleistocene clay

HI45-1/3ab Rc C L Gm 1 215 9.2-9.1 Romania Field crops; forest;
prairie

Loess; clay; marl

HI45-1/3ab Rc C L Gm Phreatic 450 9.2 Romania Field crops; forest;
prairie

Loess; clay; marl

H146-2a Be E Hh Rc 121 9.2 Romania

1-2bc 516 6.1 Portugal Field crops; oak forest
(forest)

1-2bc 4 468 10.2-7.3 Iceland Open pasture; uncul-
tivated

Basalt; rhyolite;
moraine

1-Bc-c Rock debris 1 271 6.5-6.7-6.2-6.9 USSR Forest; open pasture;
uncultivated

I-Bc-c Stony 91 6.5-6.7 USSR Forest; open pasture;
uncultivated

I-Bc-2c 270 7.6-9.2-9.1 USSR Forest; open pasture;
uncultivated

I-Bc-2c Rock debris 696 9.2-9.1 USSR Forest; open pasture;
uncultivated

I-Bc-Lc-2b 2 440 6.5-6.7-6.2-7.5 Yugoslavia Forest; prairie Limestone; dolomite

1-Bc-Lc-2b 225 6.5-6.7 Albania Forest; prairie Limestone; dolomite

1-Bc-Lc-2b 35 9.2 Bulgaria Forest; prairie Limestone; dolomite

I-Bc-Lc-2b 861 6.5-7.6 France Scrub; v in eyards ;
olives

Limestone

I-Bd-1/2a 61 7.6 Sweden Forest; prairie Limestone

I-Bd-2c 134 7.6-9.2 Turkey Forest; open pasture;
brush

Granite; syenite

1-Bd-2c 1 431 9.2-7.6 USSR Forest; open pasture;
brush

Granite; syenite

I-Be-c Stony 7 576 6.6-9.3-6.7-6.2- Turkey Open pasture; forest; Limestone; schist
6.9-6.1-6.3 brush
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I-Be-c Stony 1 070 6.5-6.7 USSR Open pasture; forest;
brush

Limestone; schist

I-Be-2c 34 9.3 Turkey Open pasture; forest;
brush

Limestone; schist

I-Be-2c 3 379 9.3-9.2-7.6-9.1- USSR Open pasture; forest; Limestone; schist
10.5 brush

I-Be-2c Stony 878 9.1-9.2-9.3-10.5 USSR Open pasture; forest;
brush

Limestone; schist

I-Be-E-c 2 462 6.5-6.7-6.6-6.1 Turkey Brush; open pasture;
prairie (field crops)

Limestone

I-Bh-c Stony 989 6.7-6.2-6.5 USSR Forest: open pasture Acid rock

I-Bh-2c Stony 416 9.3 USSR Forest: open pasture Acid rock

I-Bh-U-c 735 7.6-9.2 Turkey Brush; forest; open
pasture

Granite; syenite

1-Bh-U-2-c 141 9.3 Turkey Brush; forest; open
pasture

Granite; syenite

I-Bh-U-2c 3 414 10.5-9.3-9.2-7.6- USSR Brush; forest; open Granite; syenite
6.7 pasture

I-Bh-U-2c Rock debris 1 008 10.5-9.3-9.2 USSR Brush; forest; open
pasture

Granite; syenite

I-Bk-E-c 341 6.1 Cyprus Forest; open pasture Limestone; lava; sedi-
ment

1-Bk-Kk-2bc 182 9.2 Turkey Open pasture; brush Limestone
(field crops)

I-C-c Stony 644 6.7 USSR Forest; prairie Schist; sandstone; lime-
stone; volcanic rock

I-C-2e 839 9.2-9.3-10.5-9.4 USSR Forest; prairie Schist; sandstone; lime-
stone; volcanic rock

I-Dd-PI-2bc 2071. 10.1-8.3 USSR Forest; open pasture Schist; sandstone

I-E-2c 17 10.5-7.7 Austria Uncultivated -Limestone

I-E-2c 47 7.6-7.7 Germany (Fed. Rep.) Open pasture; uncul-
tivated

Limestone; dolomite

I-E-2c 358 9.4-9.1 USSR Forest; prairie Limestone

I-E-Xk-be 14 6.7 Turkey Forest; open pasture Limestone

I-K-e Stony 348 6.2-6.7 USSR Forest; open pasture;
uncultivated

Limestone; marl

I-K-2c 114 9.2 USSR Forest; open pasture;
uncultivated

Limestone; marl
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I-L-2/3bc 120 6.1 Spain Field crops; oak;
olives; vineyards; al-
monds (forest)

Shale; greywacke
schist; quartzite

I-L-213bc .1 368 6.1-6.7-6.5 Portugal Field crops; oak;
olives; vineyards; al-
monds (forest)

Shale; greywacke
schist; quarzite

I-Lc-3c 5 159 6.1-6.5-6.7 Greece Uncultivated; brush Limestone; schist

I-Lc-3c 105 6.7 Albania Uncultivated; brush Limestone; schist

I-Lc-E-2bc 3 956 6.5-6.7-6.1 Turkey Open pasture; field
crops; forest

Limestone

I-Lc-E-2bc 1 138 7.6-7.5-9.2-9.1 USSR Field crops; prairie;
forest

Limestone

I-Lo-Bc-2ab 629 7.5-7.6-10.1-6.5 France Prairie; field crops Limestone

I-Mo-2bc 192 8.3 USSR Forest; open pasture;
field crops

Schist; sandstone

1-Po- 1/2b 1 197 7.3-7.7 Norway Open pasture; forest Moraine
(field crops)

I-Po-1/2b 1 142 7.7 Finland Forest; open pasture Moraine
(field crops)

1-Po-1/2b 2 146 10.2-10.1 USSR Tundra; forest Moraine

I-Po-Oc1-1/2b 2 851 10.1-9.5 Sweden Uncultivated; open
pasture

Moraine

I-Po-Od-112b 113 7.2 Ireland Prairie Granite

1-Po-Od-1/2b 140 7.3 Faroe Is. Open pasture Acid rock

I-Rc-Xk-c Stony 3 245 6.7-6.3-6.9 Turkey Open pasture; forest Limestone; marl; schist

I-Rc-Xk-2c 348 7.6-9.2-7.5 USSR Open pasture; forest Limestone; marl; schist

I-Rc-Xk-2c Stony 1 913 6.7-9.4 Turkey Open pasture; forest Limestone; marl; schist

I-Re-Rx- lb , 5 332 10.1-10.2-7.3 Norway Uncultivated; open
pasture

Moraine

I-Re-Rx-lb 3 495 10.1 Sweden Uncultivated; open
pasture

Moraine

I-Re-Rx-lb 60 10.1 Finland Uncultivated; open
pasture

Moraine

I-Re-X-c ' Stony 120 6.7-6.9 USSR Open pasture; forest;
uncultivated

I-Re-Yh-c Stony 58 6.2-6.9 Turkey Open pasture; forest;
uncultivated

Limestone
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I-Re-Yh-c Stony 46 6.7 USSR Open pasture; forest;
uncultivated

Limestone

I-Rx-Ox-2bc 328 10.2 USSR Tundra Limestone; dolomite;
moraine

I-U-1/2c 42 7.6 Andorra Uncultivated; forest;
prairie

Eruptive and metamor-
phic rock

[-U-1/2c 1 225 7.6-10.5 France Uncultivated; forest;
prairie

Eruptive and metamor-
phic rock

I-U-1/2c 70 7.6 Czechoslovakia Uncultivated; open
pasture

Igneous rock

I-U-1/2c 17 7.6 Poland Forest; open pasture;
uncultivated

Granite; limestone

I-U-112c 256 10.5-7.7 Austria Uncultivated Acid rock

I-U-112c 884 10.5 Switzerland Uncultivated Acid rock

I-U-112c 515 6.7-7.6 Spain Uncultivated Granite

[-U-112c 741 10.5-7.6 Italy Uncultivated Acid rock

I-Xk-2c Stony 10 6.7 Turkey Open pasture; forest Limestone

fc1-1/2a 619 7.2-7.6 Netherlands Field crops, horticul-
ture; orchards; prairie

Recent marine alluvium

Jc1-1/2a 32 7.2-7.6 Belgium Field crops; prairie Recent marine alluvium
(orchards)

1c36-213a Bk Z G Saline 45 6.7 Turkey Field crops Fluvial alluvium

1c49-1/3a Je G B 1 590 6.1-6.5-6.7-7.5 Turkey Field crops; orchards;
uncultivated

Fluvial and marine al-
luvia

1c49-1/3a Je G B 124 7.6 Germany (Dem. Rep.) Prairie; field crops Fluvial alluvium

fc49-113a le G B 136 7.6 Germany (Fed. Rep.) Prairie; field crops Fluvial alluvium

k49-113a Je G B 1 779 9.2 Romania Field crops; forest;
prairie

Fluvial and occasionally
marine alluvia

Jc49-113a Je G B 1 901 7.5-6.5-9.2-6.7- France Field crops, prairie Fluvial alluvium
7.6

Jc49-1/3a Je G B 429 9.2 USSR Field crops; forest;
prairie

Fluvial alluvium

Jc49-1/3a Je G B 125 6.1 Greece Field crops; prairie Fluvial alluvium

Jc49-113a Je G B 35 6.5 Yugoslavia Field crops; prairie Fluvial alluvium

Jc49-1/3a Je G B 350 6.7 Albania Field crops; prairie Fluvial alluvium

Jc49-1/3a Je G B 358 7.6 Poland Field crops; prairie Fluvial alluvium
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Jc49-113a Je G B 347 9.2 Bulgaria Field crops; forest;
prairie

Fluvial alluvium

Jc49-113a le G B Saline 497 6.1-6.7 Greece Field crops Fluvial alluvium

Jc49-1/3a Je G B Saline 93 6.7 Turkey Field crops Fluvial alluvium

Jc57-1!2a Gh Sm He 83 9.2-8.2 Hungary Field crops; prairie Fluvial alluvium

Jc57-1!2a Gh Sm Hc 1 568 8.2-9.2 Yugoslavia Field crops; prairie Fluvial alluvium

Jc57-1!2a Gh Sm Hc 135 - 9.2 Romania Field crops; prairie Fluvial alluvium

Jc57-1!2a Gh Sm Hc Sodic 100 9.2-7.6 Czechoslovakia Field crops; prairie;
orchards; forest

fluvial alluvium

Jc57-1/2a Gh Sm He Sodic 173 9.2 Hungary Field crops; prairie;
orchards; forest

Fluvial alluvium

Jc58-213a Zo Gc Saline 31 6.7 Greece Field crops; uncuiti-
vated

Fluvial alluvium; Ter-
tiary deposit

Jc59-213a Je Oe G 61 7.2 United Kingdom Field crops; horticul-
ture

Fluvial and marine al-
luvia

Jc59-213a Je Oe G 632 7.6 Germany (Fed. Rep.) Prairie; field crops Marine alluvium

Jc59-213a Je Oe G 423 7.6 Netherlands Field crops; prairie Marine alluvium

Jc59-213a Je Oe G 80 7.2 Belgium Field crops; prairie Marine alluvium

Jc59-213a Je Oe G 411 7.2-7.5-7.6 France Field crops; prairie Marine alluvium

Jc59-213a Je Oe G 19 7.6 Denmark Field crops; prairie Marine alluvium

Jc60-3a L Kk V We So Sodic 296 6.7 Greece Field crops Fluvial alluvium; Ter-
tiary sediment

Jc61-a Rc Zg Saline 260 9.2 Romania Salt prairie; marshland Marine alluvium

Je74-2!3a Hh Gh Sm V Sodic 336 9.2 Hungay Field crops; prairie;
orchards

Fluvial alluvium

Je86-2/3a Be 40 7.6 Germany (Fed. Rep.) Prairie; field crops Fluvial alluvium

Je86-213a Be 382 7.6 Netherlands Prairie; field crops;
orchards

Fluvial and marine al-
luvia

Je86-213a Be Saline 412 6.7 Italy Prairie Marine alluvium

Je87-2/3a G J 251 7.2 United Kingdom Prairie; field crops Fluvial and marine al-
luvia

Je87-21'3a G J 33 7.6 Czechoslovakia Horticulture; field
crops; prairie; forest

Fluvial alluvium

Je87-213a G J 399 7.6 Germany (Fed. Rep.) Field crops; prairie;
forest

Fluvial alluvium
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Je87-2/3a G J 101 7.6 Switzerland Field crops; horticul-
ture

Fluvial alluvium

Je87-213a G J 1 266 7.6-9.4 Poland Field crops; prairie;
forest

Fluvial and marine al-
luvia

Je87-213a G J 484 7.6 Germany (Dem. Rep.) Field crops; prairie;
forest

Fluvial and marine al-
luvia

Je87-213a G J 49 6.1 Portugal field crops (irrigated) Fluvial and marine al-
luvia

Je87-2/3a G J 1 271 6.1-6.7-6.5-5.4- Spain Horticulture; or- Fluvial and marine al-
6.8-6.2 chards; field crops (ir-

rigated)
luvia

Je87-2/3a G J 132 7.6-8.2 France Field crops; prairie;
forest

Fluvial alluvium

Je87-2/3a G J 20 996 9.2-9.7-8.3-7.3- USSR Forest; prairie; field Fluvial alluvium
9.3-9.4-10.2- crops
10.1-7.6-7.7-3.7

Je8.7-2/3a G J Saline 1 112 9.7 USSR Field crops; forest Fluvial alluvium

Je88-la Od Gh J Ph 251 7.6 Denmark Field crops; prairie;
uncultivated

Postglacial maritime
sand

Kh1-2a 696 6.9-9.1 USSR Field crops; prairie;
open pasture

Loess

Kh1-2a Sodic 9 875 9.2 USSR Field crops; prairie;
open pasture

Loess

Kh1-2a Saline 276 9.7 USSR Field crops; prairie;
open pasture

Loess

Kh1-2ab Sodic 1 886 9.2 USSR Field crops; prairie;
open pasture

Loess

Kh1-2ab Lithic 2 535 6.6-6.2-6.7-9.2- Turkey Open pasture; field Marl; clay; limestone;
9.3-6.9 crops; forest (or-

chards)
andesite; basalt

K111-2ab Lithic 696 6.2-6.7 USSR Open pasture; field
crops; forest (or-
chards)

Marl; clay; limestone;
andesite; basalt

Kh31-2a Sm Sodic 38 9.2 Romania Field crops; prairie;
orchards

Loess; silty sediment

Kh31-2a Sm Sodic 17 874 9.2-9.1 USSR Field crops; prairie;
orchards

Loess; silty sedinieni

Kh32-2a Zm Saline 189 '9.2 USSR Field crops; prairie;
orchards

Loess; silty sediment
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Kh33-2a Sm Sodic 1 935 9.2 USSR Field crops; prairie;
orchards

Loess; silty sediment

Kh34-2a Zm Saline 2 728 9.2 USSR Field crops; prairie;
orchards

Loess; silty sediment

Kh35-:2ab Kk 515 9.2 Turkey Field crops; open pas-
ture

Marl; sandy clay

ICh35-2ab Kk 3 053 9.2-9.4 USSR Field crops; prairie Loess

Kk16-2b Xk X1 Gc Rc 2 085 . 6.7 Turkey Field crops; open pas-
ture

Marl; clay; limestone

Kk17-2a Kb E Rc Saline 381 9.2 Romania Field crops Loess

Kk18-2a Sm Zm Sodic 4 097 9.2-9.7 USSR Field crops; open pas-
ture

Loess

Kk19-2/3b I Rc Jc Gm 161 9.4-9.2 Turkey Open pasture; forest;
uncultivated

Clay; marl

K16-2a Sm Sodic 426 9.7 USSR Field crops; prairie;
uncultivated

Marine and fluvial al-
luvia

K145-2a S X Saline 114 9.7 USSR Field crops; prairie;
uncultivated

Marine and fluvial al-
luvia

K145-2a S X Sodic 5 232 9.7 USSR Field crops; prairie;
uncultivated

Marine and fluvial al-
luvia

K146-2a Sg Saline 478 9.2-9.7 USSR Field crops; prairie;
uncultivated

Marine and fluvial al-
luvia

Lc46-213b Bc 171 7.5 Yugoslavia Vineyards; orchards;
field crops

Limestone; dolomite

Lc46-213b Bc 31 7.6 Austria Field crops; forest;
vineyards

Loess; Pleistocene sand;
Tertiary sediment;
Permian sandstone

Lc63-3bc Bk I Rc Stony 2 727 6.7-6.3 Turkey Open pasture; field
crops; forest (or-
chards)

Limestone; clay; marl

Lc69-3a Lk 1 172 6.7 Turkey Open pasture; field
crops; forest (or-
chards)

Limestone; clay; marl

Lc76-3b Bc I 264 6.1 Turkey Open pasture; field
crops ; forest (or-
chards)

Limestone; conglomer-
ate

Lc102-3b Lo E 456 7.6 Germany (Fed. Rep.) Field crops; forest;
prairie

Limestone

Lc103-2ab Lo Re 1 084 9.2 Bulgaria Field crops; forest;
prairie

Loess; Pleistocene day;
marl; limestone; cal-
careous sandstone
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Lc104-2/3bc I B 136 6.1 Greece Forest; brush; prairie Limestone; schist;
flysch; granite; Tertiary
and Quaternary sedi-
ment

Lc104-2/3bc 1 B Stony 4 269 6.5-6.1-6.7 Greece Forest; brush; prairie Limestone; schist;
flysch; granite; Tertiary
and Quaternary sedi-
ment

Lc104-213bc I B Stony 463 6.1 Portugal Field crops; oak
forest; olives; vine-
yards; almonds

Schist; shale; dolerte;
sandstone; limestone

Lc104-2/3bc I B Stony 107 7.1-7.6 Spain Forest; prairie; or-
chards

Calcareous sandstone;
limestone

Lc104-213bc I B Stony 2 111 7.5-9.2-6.5 Bulgaria Forest; prairie; field
crops

Stony slit; schist; ande-
site; rhyolite; calcareous
sandstone; limestone

Lc104-2/3bc I B Stony 1 524 6.5-6.7-6.1 Albania Forest; brush; prairie Limestone; schist;
flysch; Tertiary and
Quaternary deposit

Lc104-2/3bc I B Stony 711 6.7-6.5 Turkey Forest; prairie; field
crops

Gneiss; schist; amphibo-
lite; granite; limestone;
marl; shale; sandstone

Lc104-213bc I B Stony 1 372 6.1-6.5-6.7-6.2 Italy Forest; olives Triassic, Cretaceous and
Cenozoic limestone

Le104-2/3bc I B Stony 24 6.7 Yugoslavia Forest; olives Triassic, Cretaceoiis and
Cenozoic limestone

Lc105-2/3ab B I E 32 6.1 Malta Field crops; orchards Limestone
(open pasture)

Lc105-213ab B I E 424 6.7 Greece Forest; brush; prairie Flysch; schist; granite;
limestone

Lc105-2/3ab B I E 288 6.5-7.5-6.1 France Field crops; vineyards Old alluvium

Lc105-2/3ab B 1 E 677 6.5-7.5 Turkey Forest; open pasture Clayey schist

Lc105-2/3ab B I E 701 7.5-9.2 Bulgaria Forest; field crops Clayey silt; andesite;
schist; rhyolite; calcare-
ous sandstone; lime-
stone

Lc105-2/3ab B I E Stony 106 9.2 Bulgaria Forest;*field crops Clayey silt; andesite;
schist; rhyolite; calcare-
ous sandstone; lime-
stone

Lc105-2/3ab B I E Stony 104 6.7 Greece Field crops; prairie;
forest

Clayey and sandy Ter-
tiary sediment; marl;
gneiss; amphibolite;
quartzite; marble
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Lc105-2/3ab 13 1 E Stony 687 6.7 Turkey Field crops; pra rie;
forest

Clayey and sandy Ter-
tiaity sediment; marl;
gneiss; amphibolite;
quartzite; marble

Lc106-2b Bk Petro-
calcic

746 6:7-6.2-6.5 Spain Field crops; olives;
vineyards

Limestone

Lc107-2/3a So Zg V W Sodic 149 9.2 Bulgaria Forest; field crops Clayey silt; andesite;
schist; rhyolite; calcare-
ous sandstone; lime-
stone

Lc108-2b Ah Bd Dd 338 7.6-8.2 Yugoslavia Prairie; field crops;
forest

Silt; limestone

Lc109-2b Be 736 6.7-6.5 Spain Field crops; olives;
prairie; oak forest

Shale; diorite; arkose

Lc109-2a Be 526 7.2-7.3 United Kingdom Field crops; prairie;
forest

Aeolian plateau sedi-
ment; flinty clay

Lc110-2a Lo Ge E 40 7.2 United Kingdom Field crops; prairie Sandy glacial till; Ter-
tiary sand and clay

Lc111-2ab Je Petro-
calcic

45 6.1 Italy Field crops; vineyards Pleistocene calcareous
terrace sediment

Lc111-2ab Je Phreatic 329 9.2 Romania Field crops; forest Loess

Lf97-2/3bc Lo Lc M Stony 397 6.1 Portugal Field crops; oak forest
(irrigated horticulture)

Shale; schist; conglom-
erate; marl

Lg40-2ab La Lo Be De Fragic 349 7.6 Czechoslovakia Field crops; forest;
orchards

Loess; outwash silt

Lg40-2ab La Lo Be De Fragic 36 7.6 Poland Field crops; forest;
orchards

Loess; outwash silt

Lg40-2ab La Lo Be De Stony 575 6.7-7.5 Italy Vineyards; field crops;
prairie; forest

Pleistocene fluvial sedi-
ment

Lg41-2/3ab Lo B We G 63 7.6 Czechoslovakia Field crops; orchards;
forest

Loess; outwash silt;
Tertiary calcareous
sediment

Lg41-2/3ab Lo B We G 805 7.6 Poland Field crops; forest Glacial till

Lg41-2/3ab Lo B We G 280 7.6 USSR Field crops; forest Glacial till

Lg41-2/3ab Lo B We G 297 6.1 Portugal Field crops; oak
forest; olives

Arkose; conglomerate;
marl; chalk; shale;
gneiss; clayey sandstone

Lg41-2/3ab Lo B We G Fragic 17 7.6 Hungary Field crops; orchards;
forest

Loess; oum;ish silt;
Tertiary calcareous
sediment

Lg41-2/3ab Lo B We G Fragic 183 7.6 Czechoslovakia Field crops; orchards; Loess; outwash silt:
forest Tertiary calcareous

sediment
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Lg41-2/3ab Lo B We G Phreatic 4 741 9.1-9.2-7.7 Romania Field crops; forest Loess; sediments
(orchards)

Lg41-213ab Lo B We G Phreatic 55 9.2 USSR Field crops; forest Loess; sediments
(orchards)

Lg41-2/3ab Lo B We G Phreatic 66 9.2 Yugoslavia Field crops; forest Loess; sediments
(orchards)

Lg42-2b Bk Bd Vc 648 8.2 Yugoslavia Vineyards; field crops;
forest

Marl; flysch; silty clay

Lg43-2ab D Lo B 1 087 8.2 Yugoslavia Field crops; forest;
prairie

Pleistocene silt and clay

Lg43-2ab D Lo B 3 015 7.6-9.4 Poland Field crops; prairie Glacial till

Lg44-213ab Bg G 246 7.6 Austria Field crops; forest Loess

Lg45-2/3b G Lo B 249 8.2 Hungary Field crops; forest;
prairie

Pleistocene clay; rhyo-
lite

Lg45-213b G Lo B 187 7.6 Austria Field crops; forest;
prairie

Pleistocene day; rhyo-
lite

Lg45-2/3b G Lo B Lithic 92 7.6 Belgium Field crops; prairie;
forest

Marl; macigno

Lg45-213b G Lo B Lithic 13 7.6 France Field crops; prairie;
forest

Marl; macigno

Lg45-213b G L6 B Lithic 109 7.6 Luxembourg Field crops; prairie;
forest

Marl; macigno

Lg45-213ab G Lo B Lithic 20 7.6 Germany (Fed. Rep.) Field crops; prairie;
forest

Marl; macigno

Lg46-2ab Bd Be Lo I Ph Lithic 27 7.6 Netherlands Prairie; orchards;
forest

Loess; schist; limestone

Lg46-2ab Bd Be Lo I Ph Lithic 35 7.6 Belgium Prairie; orchards;
forest

Loess; schist; limestone

Lg47-2/3ab Dd E Po Wd 434 7.5 France Field crops; prairie;
forest; vineyards

Loess; limestone

Lg48-2/3a B Gd We 342 9.4 Czechoslovakia Forest; prairie; field
crops

Outwash silt; Tertiary
sandy silt

Lg49-1/2ab G PI 169 7.6 Germany (Dem. Rep.) Prairie; fie/d crops;
forest

Glacial till

Lg51-2/3a Dd Wd Po 10 7.6 Switzerland Field crops; prairie;
forest

Loess; stony sand and
clay

Lg51-2/3a Dd Wd Po 6 570 7.5-7.6-8.2-7.2- France Field crops; prairie; Loess; stony sand and
9.2 forest clay

Lg52-2a Gm 198 9.1-9.2 USSR Field crops; prairie Outwash
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Lg53-2ab Wd Be Lo 440 7.6-7.5 France Field crops; prairie;
forest

Loess; limestone; marl

Lg54-la Pl Po 4 260 7.6-7.7-7.3-9.2 USSR Prairie; field crops;
forest

Outwash sand

Lg54-la PlPo 93 7.6 Poland Prairie; field crops;
forest

Outwash sand

Lg55-la PI Pg Od 11 198 7.6 USSR Prairie; field crops;
forest

Outwash sand

Lg55-la PI Pg Od 33 7.6 Poland Prairie; field crops;
forest

Outwash sand

Lo64-3c Be I Lithio'
stony

1 793 6.7-6.6 Turkey Field crops; open pas-
ture; forest

Andesite; basalt

Lo69-2ab Be Lg G 0 E 223 8.2-9.2 Yugoslavia Vineyards; prairie;
forest; field crops

Tertiary sediment; out-
wash

Lo69-2ab Be Lg G 0 E 1 176 7.6-9.4 Poland Field crops; prairie;
forest

Glacial till

Lo69-2ab Be Lg G 0E 149 7.6 Austria Prairie; field crops;
forest

Glacial till; moraine

Lo69-2ab Be Lg G 0E 33 7.6-9.4 Czechoslovakia Prairie; field crops;
forest

Glacial till; moraine

Lo69-2ab Be Lg G 0 E 3 935 7.6-7.2-7.5 France Field crops Loess; limestone

Lo69-2ab Be Lg G 0 E 1 022 7.6 Denmark Field crops; forest Glacial till

Lo69-2ab Be Lg G 0 E 800 7.6 Switzerland Field crops; horticul-
ture; forest

Moraine; Tertiary
sandstone; terrace
gravel; aeolian sand and
silt

Lo69-2ab Be Lg G 0 E 795 7.6 Germany (Fed. Rep.) Field crops, prairie;
forest

Glacial till; moraine;
limestone

Lo69-2ab Be Lg G 0 E Stony 69 7.6 Austria Field crops; prairie;
forest

Glacial till; moraine;
limestone

Lo69-2ab Be Lg G 0 E Stony 731 7.6 Germany (Fed. Rep.) Field crops; prairie;
forest

Glacial till; moraine;
limestone

Lo71-3ab Be Je 1 628 6.7-7.5-6.1 Italy Field crops Pleistocene terrace and
moraine

Lo72-2b Bd Lg Po 3 878 7.5-7.6-7.2 France Prairie; field crops;
uncultivated

Crystalline and meta-
morphic rock; residual
silt

Lo73-2ab Lg Dd Be 1 676 7.5-7.2-7.6 France Field crops; prairie Loess; stony sand and
day
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Lo73-2ab Lg Dd Be 2 102 7.2 Ireland Field crops; prairie;
forest

Limestone; moraine

Lo73-2ab Lg Dd Be 10 7.6 Switzerland Field crops; prairie;
forest

Loess; silty sediment

Lo73-2ab Lg Dd Be 128 7.6 Austria Field crops, prairie;
forest

Loess; silty sediment

Lo73-2ab Lg Dd Be 1 032 7.2 United Kingdom Field crops; prairie;
forest

Sedimentary rock; marl;
moraine; terrace and
plateau gravel

Lo73-2ab Lg Dd Be 2 237 7.6 Gerrnany (Fed. Rep.) Field crops; prairie;
forest

Loess; silty sediment

Lo73-2ab Lg Dd Be 191 7.6 Belgium Field crops; prairie;
forest

Loess; Tertiary sand
and clay

Lo73-2ab Lg Dd Be 2 406 7.6 Germany (Dem. Rep.) Field crops; prairie Loess (south); glacial
till (north)

Lo74-2a Hl Re 255 7.6-8.2 France Field crops Loess (south); glacial
till (north)

Lo74-2a H1 Re 14 7.6 Switzerland Field crops Loess

Lo74-2a Hl Re 864 7.6 Germany (Fed. Rep.) Field crops Loess

Lo75-2ab R Be Lg E 368 7.6 Austria Field crops (forest) Loess; gravel; limestone

Lo75-2ab R Be Lg E 1 363 7.6 Germany (Fed. Rep.) Field crops; prairie Loess

Lo75-2ab R Be Lg E 242 7.6 Belgium Field crops; prairie;
orchards

Loess; Tertiary sand
and clay

Lo75A2ab R Be Lg E 286 7.6 Germany (Dem. Rep.) Field crops; prairie Glacial till

Lo75-2ab R Be Lg E 34 7.6 Netherlands Field crops, prairie;
orchards

Loess

..o75-2ab R Be Lg E 159 9.2 Bulgaria Field crops; forest Loess

_.o76-2/3b Bc R Lc G 991 8.2-9.2-7.6 Hungary Field crops; forest;
prairie

Loess; Tertiary silt and
clay; granite; andesitic
tuff

_o76-213b Bc R Lc G 83 7.6 Czechoslovakia Field crops; forest;
prairie

Loess; Tertiary sand
and clay; granite; an-
desitic tuff

_o77-2bc W I E Be Stony 761 7.5-9.2 Bulgaria Forest; prairie Stony sih; Pleistocene
clay; granite; sandstone;
andesite

1o78-1/2a Lg Dg G 114 7.6 Germany (Dem. Rep.) Field crops; prairie Loess

_o78-1/2a Lg Dg G 104 7.6 USSR Field crops; forest;
prairie

Glacial till; Pleistocene
sand
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Lo78-112a Lg Dg G 2 353 7.6-9.4 Poland Field crops; forest;
praMe

Glacial till; Pleistocene
sand

Lo79-2a PI De 176 9.4 Poland Field crops; forest Silts

Lo80-2b Lg B 272 9.2-8.2 Yugoslavia Field crops; prairie;
forest

Silt; schist

Lo80-2b Lg B 343 9.2 Romania Forest; field crops
orchards

Loess; sediments

Lo80-2b Lg B Lithic 33 7.6 France Field crops; prairie,
forest

Loess; limestone;
psammite

Lo80-2b Lg B Lithic 156 7.6 Belgium Field crops; prairie;
forest

Loess; limestone;
psammite

Lo81-la PI Qc 457 7.6 Poland It.rwoi.ruiïsIat Pleistocene sand

Lo82-la Oe Je 232 7.2 Ireland Field crops; pra rie;
forest

Limestone; moraine

Lo83-2bc Be 1 Lc 56 6.7 Greece Ieiiest Flysch

Lo83-2bc Be I Lc 10 6.7 Albania Forest Flysch

Lo83-2bc Be I Lc Lithic 20 6.1 Spain Field crops; oak
forest; olives; al-
monds; vineyards
(forest)

Shale; quartz diorite;
granite; schist; por-
phyry; gneiss; congloim-
crate

Lo83-2bc Be I Lc Lithic 592 6.1 Portugal Field crops; oak
forest; olives; al-
monds; vineyards
(forest)

Shale; quartz diorite;
granite; schist; por-
phyry; gneiss; conglom-
erate

Lo84-2b Ph Be Dd Q 191 7.6 Belgium Field crops; prairie;
forest

Loess; Tertiary sand
and clay

Lo84-2b Ph Be Dd Q 17 7.6 France Field crops; prairie;
forest

Loess; Tertiary sand
and clay

Lo85-2b Vc I Bd 237 6.7-6.5 Turkey Iflrutiaiiru!ie Conglomerate;
sandstone; marl; shale

Lo86-112a Po Lg Gh 196 7.6 Netherlands Field crops; prairie;
forest

Pleistocene fluvial al-
luvium; Pleistocene
aeolian and outwash
sand; preglacial coarse
fluvial alluvium

Lo86-1/2a Po Lg Gh 499 7.6 Germany (Fed. Rep.) Field crops; prairie;
forest

Pleistocene fluvial al-
luvium; Pleistocene
aeolian and outwash
sand; preglacial coarse
fluvial alluvium

Lo87-3b Bh E 490 7.6 France Forest; prairie Limestone
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Lo88-2/36 Bh Be 387 7.6 France Forest; prairie; field
crops

Limestone; glacial de-
posit; residual clay

Lo88-213b Bh Be 35 7.6 Switzerland Forest; prairie; field
crops

Limestone; glacial de-
posit; residual clay

Lo89-2a Mo 26 052 7.3-8.3-9.3-7.7- USSR Field crops; prairie; Moraine; silt; loess
7.6-9.2-9.4 forest

Lo90-2ab E Be 755 7.5 France Field crops Loess; limestone

Lo91-2bc Ao I Be H Lithic!
stony

3 596 ' 6.7-6.5-6.1 Turkey Forest; open pasture Andesite; granite; schist

Lo92-2b Re Be BY 1 063 9.4-7.6 Czechoslovakia Field crops (forest) Loess

Ly7-3ab Lk I Bk So Lithic 34 6.1 Cyprus Field crops Sediments, esp. calcare-
ous

Ly8-2ab Be Re Wd 1 140 6.5-6.7 Spain Field crops; vineyards;
olives

Arkose

Mol-2ab 5 993 7.3-8.3-9.3-7.7- USSR Field crops; prairie; Moraine; loess
7.6-9.2 forest

0d22-a Pg Gd 277 7.6 Netherlands Field crops; prairie
(uncultivated)

Peat; Pleistocene
aeolian sand

0d22-a Pg Gd 313 7.6 Germany (Fed. Rep.) Prairie; field crops;
uncultivated

Peat; Pleistocene
aeolian sand

0d22-a Pg Gd 276 7.3 United Kingdom Prairie; forest Peat

0d22-a Pg Gd 41 9.2 Romania Marshland; prairie;
forest

Peat

0d22-a Pg Gd 6 406 10.1-8.3-7.7-7.6- USSR Marshland; prairie; Peat
9.2-10.2-7.5 forest

0d22-a Pg Gd 455 9.7 USSR Field crops; prairie;
forest

Peat

0d23-a Oe Po 2 468 10.1 USSR Open pasture; marsh-
land; forest

Peat

0d23-a Oe Po 6 735 10.1-7.7 Finland Marshland; open pas-
ture; forest

Peat

0d24-a Oe P 340 10.1 Finland Marshland; open pas-
ture; forest

Peat

0d24-a Oe P 191 7.3 Iceland Open pasture; tundra Peat

0d24-a Oe P 1 876 10.2-10.1 USSR Open pasture; tundra Peat

0d25-a Oe Gm 122 7.2 United Kingdom Field crops; horticul-
ture; prairie

Peat
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0d26-a Gd Pp 306 7.3-7.2 United Kingdom Prairie; forest Peat; schist; shale;
greywacke

0d27-a Pp I Gd 2 293 7.3 United Kingdom Prairie; forest Peat; metamorphic rock

0e13-a Od 66 8.2 France Prairie; horticulture Peat

0e13-a Od 239 7.6 Gemiany (Fed. Rep.) Prairie; field crops Peat

0e13-a Od 254 7.6 Germany (Dem. Rep.) Prairie; field crops Peat

0e14-a Ge P 471 7.6 Poland Prairie; field crops Peat

0e14-a Ge P 203 7.6 Netherlands Prairie (horticulture) Peat; recent marine and
fluvial alluvia; Pleis-
tocene aeolian sand

0e15-a Lo Ge Be 123 7.2 Ireland Field crops, horticul-
ture

Peat; limestone;
moraine

0x7-a Od 8 226 10.2-10.1 USSR Tundra Peat

Pg5-2c Gh I Stony 52 7.7 Austria Forest; open pasture Molasse

Pg5-2c Gh I Stony 108 7.7 Svvitzerland Forest; prairie Conglomerate; clay;
schist

Pg6-2a Gh Od 8 558 10.1 USSR Open pasture (forest;
prairie)

Moraine; outwash
sediment

Pg7-2a Gh Od 9 560 10.1-10.2 USSR Forest (open pasture;
prairie)

Moraine; outwash
sediment

Pg8-2a Gh 3 411 10.1 USSR Forest (open pasture;
field crops)

Moraine; outwash
sediment

Pg9-1/2a Po Od Gh 13 536 10.1-10.2 USSR Forest; open pasture
(field crops)

Moraine; outwash
sediment

Ph14-1/2c Bd I U E Stony 76 7.6 Czechoslovakia Forest; prairie; uncul-
tivated

Igneous rock

Ph15-la Pg G Q 0 3 7.6 Germany (Dem. Rep.) Field crops; prairie;
forest (moor)

Pleistocene aeolian sand

Ph15-la Pg G Q 0 1 133 7.6 Netherlands Prairie; field crops;
forest (moor)

Pleistocene aeofian sand

Ph15-la Pg G Q 0 236 7.6 Belgium Prairie; field crops;
forest (moor)

Pleistocene aeolian sand

Ph15-la Pg G Q 0 443 7.6 Denmark Field crops; forest Outwash sand
(moor).

Ph15-la Pg G Q 0 2 161 7.6 Germany (Fed. Rep.) Field crops; prairie;
forest (moor)

Pleistocene aeofian sand

Ph16-la Dd Lo 971 7.6 Germany (Fed. Rep.) Forest; field crops Pleistocene aeolian sand
(moor)
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Ph16-la Dd Lo 10 7.6 Germany (Dem. Rep.) Forest; field crops Pleistocene aeolian sand
(moor)

Ph17-la Q Gd 216 7.6-7.2 Belgium Field crops; prairie;
forest

Pleistocene aeolian sand

Ph18-lab Rd Gd 14 7.6 Netherlands Forest; moor; field
crops; prairie

Pleistocene gravelly ter-
race sand

Ph19-lab Po Pg Od 1 093 7.5 France Forest; moor Aeolian sand;
sandstone

Ph19-lab Po Pg Od 183 7.6 Netherlands Forest; moor Pleistocene aeolian and
outwash sand; preglacial
fluvial alluvium

P15-lab Po Qc D 397 7.6 Germany (Dem. Rep.) Forest; field crops Outwash sand

P15-lab Po Qc D 9 513 7.6-9.4 Poland Forest; field crops Outwash sand

P15- lab Po Qc D 605 7.6 USSR Forest; field crops Outwash sand

P16-lab Lo Qc D G 152 7.6 Poland Forest; field crops Outwash sand; sand
with pebbles

P17-lbc Po Bh I 0 Stony 1146 7.7 Romania Forest; prairie Eruptive and metamor-
phic rock; conglomer-
ate; sandstone; schist

P17-lbc Po Bh I 0 Stony 62 7.7 USSR Forest; prairie Eruptive and metamor-
phic rock; conglomer-
ate; sandstone; schist

P18-1/2bc U D Po Od 166 10.1-7.6 France Prairie; forest; uncul-
tivated

Crystalline and
metamorphic rock

Po2-lab Od Stony 12 10.1 Norway Forest; prairie; field
crops

Moraine; esker; peat

Po2-lab Od Stony 3 902 10.1 Sweden Forest; prairie; field
crops

Moraine; esker; peat

Po2-lab Od Stony 78 10.1 Finland Forest; prairie; field
crops

Moraine; esker; peat

Po2-lb Od 1 784 7.3-10.2 Iceland Open pasture Basalt

Po2-lb Od Stony 3 124 10.1-7.7 Sweden Forest; prairie; field
crops (south)

Moraine; esker; peat

Po28-lbc Bd I 281 7.6-6.5 Italy Forest; prairie Acid eruptive and
metamorphic rock;
sandstone

Po28-lbc Bd I Stony 202 7.6-10.5 Switzerland Forest; open pasture;
brush

Acid eruptive and
metamorphic rock;
sandstone

Po28-lbc Bd I Stony 924 10.5-7.7-7.6 Austria Forest; open pasture Acid rock
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Po28-lbc Bd I Stony 1 448 7.6-10.5 Italy Forest; prairie Acid eruptive and
metamorphic rock;
sandstone

Po29-lb Be B Pg 420 6.1-6.2 Portugal Field crops; iorest;
oak forest

Sand; sandstone

Po29-lb Be B Pg Stony 991 6.1-6.2 Portugal Field crops; forest;
oak forest

Sand; sandstone

Po30-lab Pg Q G Od 106 7.6-9.4 Czechoslovakia Forest (field crops) Sand; sandstone

Po30-lab Pg Q G Od 1 799 7.6-9.4 Poland Forest; field crops;
prairie

Outwash sand; dune
sand

Po30-lab Pg Q G Od 32 7.6 Germany (Dem. Rep.) Forest; field crops;
prairie

Outwash sand; dune
sand

Po30-lab Pg Q G Od 1 322 7.3-7.2 United Kingdom Forest; prairie; field
crops

Sandstone; glacial sand;
moraine

Po30-lab Pg 0G Od 38 7.6 Belgium Field crops; prairie;
forest

Pleistocene aeolian
sand; Tertiary green-
sand

Po30-lab Pg Q G Od 686 7.5-7.2 France Forest; prairie; marsh-
land

Tertiary stony sand and
clay; siliceous rock

Po31-lb U Bd Stony 5 825 10.1-7.7-7.3 Norway Uncultivated; forest Moraine
(field crops)

Po31-1 b U Bd Stony 52 7.6 Germany (Dem. Rep.) Forest Sandstone; quartzite;
acid sedimentary rock

Po31-lb U Bd Stony 156 7.6 France Forest Sandstone; crystalline
rock

Po32-1/2ab Od Ph I 4 777 7.7-10.1 Finland Forest; marshland Glacial till; peat
(field crops)

Po32-1/2ab Od Ph I 13 588 10.1-10.2 USSR Forest; tundra; open
pasture

Glacial till; peat

Po32-1/2ab Od Ph I Stony 13 966 10.1-7.7 Sweden Forest; prairie; field
crops

Moraine; esker; post-
glacial sediment; peat

Po32-1/2ab Od Ph I Stony 8 960 10.2-10.1 Norway Uncultivated; forest Moraine; peat
(field crops)

Po32-112ab Od Ph I Stony 6 720 10.1 Finland Forest; marshland Glacial till; peat
(field crops)

Po32-1/2ab Od Ph I Stony 6 714 10.1-10.2 USSR Forest; marshland Glacial till; peat
(field crops)

Po33-1/2ab Bd 0 G 930 7.7 Sweden Forest; prairie; field
crops

Moraine; postglacial
sediment

Po33-1.12ab Bd 0G 43 7.6-7.7 Norway Forest; prairie; field
crops

Moraine; postglacial
sediment
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Po33412ab Bd 0 G 7 998 7.7 Finland Forest; marshland;
field crops

Glacial till

Po33-1/2ab Bd 0 G 5 407 7.7-8.3 USSR Forest; uncultivated Glacial till
(field crops; prairie)

Po34-112ab Od Oe Bd 3 755 7.7-10.1 Finland Forest; marshland;
field crops

Glacial till

Po34-1/2ab Od Oe Bd 1 463 7.7-10.1 USSR Forest; marshland Glacial till
(field crops, prairie)

Po35-lb I Bd 0 U B Stony 9 447 10.1-7.3-7.6-7.7 Norway Uncultivated; forest Moraine; peat
(field crops)

Po36-lab Ph Od 1 U Stony 936 10.1 Norway Uncultivated; forest Moraine; peat
(field crops)

Po37-lab Od B Stony 3 710 7.7-7.6 Sweden Forest; prairie; field
crops

Moraine; esker; post-
glacial sediment; peat

Po38-la Od B Stony 1 437 10.1-7.6 Sweden Forest; prairie; field
crops

Moraine; esker; post-
glacial sediment; peat

Po39-lab Be Bd Od 1 580 7.7 Sweden Forest; prairie; field
crops

Moraine; postglacial
sediment

Po39-1.ab Be Bd Od 1 242 7.6 Denmark Field crops; forest Moraine (sand)

Po39-lab Be Bd Od Stony 2 279 7.7-7.6 Sweden Forest; prairie; field
CTODS

Moraine; postglacial
sediment

Po40-lab I B o Lithic 467 7.6 Norway Forest; field crops;
prairie (uncultivated)

Moraine

Po40-lab I B O Lithic 492 7.6 Sweden Forest; prairie; field
crops

Moraine; postglacial
sediment

Po42-la La Od 7 329 8.3-10.1 USSR Forest (field crops;
open pasture)

Outwash

Po42-2ab La Od 2 400 8.3 liSSR Forest (field crops;
open pasture)

Outwash

Po43-la Pg Od 10 974 10.1 USSR Forest; uncultivated;
open pasture

Outwash

Po44-1/2ab Rat Ox 2 972 10.2 USSR Tundra Outwash

Po45-lab Ox Od 4 812 10.2-10.1 USSR Tundra Moraine

Pp3- 1 b Od Bd Gh 591 7.3-7.2 United Kingdom Prairie; forest; field
crops

Greywacke; shale; slate;
moraine; peat

Pp4-lb Od Gd I 1 359 7.3-7.2 United Kingdom Prairie; forest; field
cTops

Metamorphic rock;
granite ;. sandstone;
moraine; peat
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Pp4-lb Od Gd I 931 7.3-7.2 Ireland Prairie Granite; sandstone;
peat

Pp5-2b U Bd Be Lithic 150 7.3-7.2 United Kingdom 1Prairie; forest . Shale; sandstone;
moraine

Qc61- 1 a Bd Hg Po 223 9.4 Czechoslovakia Forest; field crops Pleistocene sand;
gravelly terrace sand

Qc62-la Q1 P 775 7.6-9.4 Poland Forest; field crops Sand with pebbles

Qc62-la Q1 P 465 6.5-6.1-6.7 Spain Forest; eucalyptus;
vineyards

Sand.

0c63-la QI Be E Po 664 7.2 United Kingdom Field crops; horticul-
ture

Aeolian calcareous
sand; sand; sandstone;
limestone

0127-lab Qc Gh Re Hh Be 409 8.2-9.2 Hungary Orchards; vineyards.
field crops; prairie.
forest

Pleistocene sand

0128-lb Lo Ph I Lithic 35 7.6 Belgium Forest; field crops.
prairie

Sandstone

0128-lb Lo Ph I Lithic 44 7.6 Luxembourg Forest; field crops
prairie

Sandstone

Rc33-3bc I Yk Zo Stony 26 6.9 USSR Open pasture; field
crops

Rc47-lb Re Rd 29 7.2 Belgium Uncultivated; brush Recent dune sand
(horticulture)

Rc47-lb Re Rd 78 7.6 Netherlands Brush; forest Recent dune sand

Rc47-lb Re Rd 189 7.5-7.2 France Forest; vineyards; hor-
ticulture

Recent dune sand

Rc47-lb Re Rd 207 7.6 Denmark Forest; uncultivated Recent dune sand

Rc48-lab G Re Q1 301 9.2 Hungary Prairie; forest; field
crops; orchards

Sand

Rc48-lab G Re Q1 135 9.2 Romania Prairie; forest; field
crops; orchards

Sand

Rc49-2ab Lc Lv E B V 667 6.7-6.1 Greece Field crops; prairie;
brush

Quaternary alluvium;
Tertiary deposit

Rc52-213bc B L 14 6.7 Albania Prairie; brush; forest Quaternary alluvium;
Tertiary deposit; lime-
stone

Rc52-2/3bc B L 511 6.7-6.1-6.5 Greece Prairie; brush; forest Quaternary alluvium;
Tertiary deposit; lime-
stone

Rc52-2/3bc B L Sodic 572 6.7 Yugoslavia Vineyards; orchards;
prairie; forest

Fl ysch ; sandstone ;
limestone; marl
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Rc52-2/3bc B L Stony 320 6.7 Greece Vineyards; orchards;
prairie; forest

Flysch; sandstone;
limestone; marl

Rc52-213bc B L Stony 361 6.5-6.7 Albania Vineyards; orchards;
prairie; forest

Flysch; sandstone;
limestone; marl

Re84-lab Po Be Lg Pg Gd 159 6.2-6.1 Portugal Forest; field crops
(prairie; oak forest)

Dune sand; sandstone;
sand

Re85-2b Be Lo 499 6.5-6.2-6.7-6.1 Italy Vineyards; olives; field
crops

Pliocene and Pleis-
tocene marine sand

Re86-2/3b Be Vc Je 2 373 6.7-6.5-6.1-6.2 Italy Field crops; prairie Pliocene marine clay
and Miocene marl

Re87-lbc T 172 6.7 Turkey Field crops; open pas-
ture

Andesitic tuff

Rx5-1/2a Gx Ox 13 782 10.2-10.1 USSR Tundra Moraine

Sm15-3a So Vp Zo flh 506 9.2 Hungary Field crops, praiirie Alluvium; loess

Sm15-3a So Vp Z,o Hh 90 9.2 Romania Field crops; prairie Alluvium; loess

So3-2/3a KI 166 9.7 USSR Open pasture (field
crops)

Marine alluvium

So16-2/3a 2 045 9.7-9.2 USSR Open pasture (field
crops)

Marine alluvium

So30-213a Sm X1 3 125 9.7-9.2 USSR Open pasture (field
crops)

Marine and fluvial al-
luvia

So31-213a Xl 1 584 9.7-9.2 USSR Open pasture (field
crops)

Marine and fluvial al-
luvia

So32-2/3a Sm 390 9.2 USSR Field crops; prairie Fluvial alluvium
(open pasture)

Th20-2bc To Bd Po I Stony 438 7.7-7.6 Romania Forest; prairie Volcanic

Tm25-2bc Lc T I Lithic 1 153 6.5-6.7-6.1-6.2 Italy Field crops; horticul-
ture; vineyards;
prairie; forest

PyrocIastic and eruptive
rock

To3-213c Be Lc 1 101 6.1-6.7 Greece Forest; prairie; brush Volcanic rock

Tv33-lab Re 2 158 10.2 Iceland Open pasture; uncul-
tivated

Basalt; andesite

Tv39-213 I 'Th Vc Lithic 208 6.7-6.1-6.5 Italy Prairie; forest Lava flow

U3-2c Bd Rd Po Stony 488 8.2-9.2-6.7-6.5 Yugoslavia Forest; prairie Sandstone; granite;
peridotite; schist; erup-
tive and metamorphic
rock
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U3-2c Bd Rd Po Stony 71 6.5 Albania Forest; prairie Sandstone; granite;
peridotite; schist; erup-
tive and metamorphic
rock

U4-2bc Bh I Stony 2 086 6.6-6.5-7.2-7.1 Spain Forest; prairie Shale; sandstone; gran-
ite

U4-2bc Bh I Stony 129 6.5 Portugal Forest; prairie; field
crops

Shale; quartzite; gran-'
ite; greywkke

U5-lbc PI Od Stony 276 7.3 United Kingdom Uncultivated Sedimentary metamor-
phic and igneous rock;
sandstone

Vc1-3a 137 6.7 Turkey Field crops; open pas-
ture

Basalt

Vc14-3a Re 468 6.1 Spain Field crops Marl

Vc47-3b Bk By I Le Stony 34 6.7 Turkey Field crops; open pas-
ture

Basalt

Vc50-3ab Xlc 24 6.7 Turkey Field crops; open pas-
ture

Basalt

Vc56-3a Bk Gm Jc Zg 1 288 6.1-6.7-6.3 Turkey Field crops; orchards;
horticulture

Alluvium

Vc58-3ab I So Zg Bk 103 6.1 Cyprus Field crops; orchards;
open pasture

Limestone; marl; tuff;
shale; sandstone

Vc60-3a Vp Bc Le 42 6.7 Greece Field crops; prairie Quaternary alluvium;
Tertiary deposit

Vc60-3a Vp Bc Le 83 6.1 Portugal Field crops; olives Marl; chalk; diorite;
gabbro

Vc62-3a Le Je E 127 6.7 Turkey Field crops (open pas-
ture)

Tertiary clay
.

Vp68-3a R L B We 277 6.1 Spain Field crops Marl

Vp68-3a R L B We 56 6.7 Greece Field crops Quaternary alluvium;
Tertiary sediment

Vp68-3a R L B We 1 024 9.2 Bulgaria Field crops; forest Plio-Pleistocene clay

Vp68-3a R.L B We 700 9.2 Yugoslavia Prairie; forest; field
crops; orchards

Alluvium; clay; marl;
andesite

Vp68-3a R L B We 273 9.2 Romania Field crops Clay

Vp69-3a Sm So W Sodic 312 9.2 Hungary Field crops; prairie Alluvium

Vp69-3a Sm So W Sodic 45 9.2 Romania Field crops; prairie Alluvium

Vp70-3a We By Je Lg 423 '6.7 Italy Field crops; horticul-
ture; vineyards

Holocene and Pleis-
tocene clay; Miocene
marl

64 SOIL MAP OF EUROPE

TABLE 3. SOIL ASSOCIATIONS AND RELATED INFORMATION (continued)



MaPsymbol Ass°datedsoib Inclusions Plume Eatenai°11(1 000 ha) Climate Occurrence Vegetation lLithoogy

Vp72-3a . Vc Je 440 6.7 Turkey Field crops; prairie Clayey and sandy sed-
iment; marl

Wd4-2ab Lg Lo 523 8.2-9.2-7.6 Yugoslavia Field crops; prairie;
forest

Plio-Pleistocene silt and
clay

Wd4-2ab Lg Lo 14 7.6 Austria Field crops; prairie;
forest

Plio-Pleistocene silt and
clay

Wd5-la Gd 786 6.7-6.1 Spain Field crops; vineyards;
oak forest (irrigated)

Gravelly sand

We21-2ab Lg Lo Re 69 9.2 Romania Forest; prairie; field
crops

Clay; silt

We21-2ab Lg Lo Re 111 9.2 USSR Forest; prairie; field
crops

Clay; silt

We21-2ab Lg Lo Re Fragic 374 9.2 Romania Forest; prairie; field
crops

Clay; silt

Xh2-la 1 106 9.7 USSR Open pasture Marine and fluvial al-
luvia

Xh2-2a 2 214 9.7-6.9-3.7 USSR Open pasture Marine and fluvial al-
luvia

Xh31-3a Gc Rc Zo 268 6.7 Turkey- Open pasture; field
crops (orchards)

fluvial alluvium

Xh31-3a Gc Rc Zo 719 6.9 USSR Open pasture; field
crops (orchards)

fluvial and marine al-
luvia

Xh47-2ab Rc XI 1 Hh 337 6.7-6.6 Turkey Open pasture; field
crops

Fluvial and marine al-
luvia

Xh50-2a Zo Saline 1 184 9.7 USSR Open pasture; field
crops

fluvial and marine al-
luvia

X1(4-2b 358 6.9-9.2-6.7 USSR Field crops, orchards;
open pasture

Marine alluvium

Xk9-2/3a Xy 134 6.7 Turkey Field crops; open
pasture

Marl; clay; limestone

X1c26-2/3a Rc Vc 350 6.7 Turkey
Fieldre

crops; open
pastu

Marl; clay; limestone

Xk27-2ab XI Rc I Petro-
calcic

100 6.7 Turkey Field crops; open
pasture

Marl; clay; limestone

X1c51-3a Ge So Zo 1 535 6.9 USSR Field crops; open
pasture; prairie

Fluvial and marine al-
luvia

Xk52-2/3b Xy Rc Lithic/
stony

405 9.4 Turkey Field crops; open
pasture (orchards)

Clay; marl

Xk53-2/3bc I Rc Xh Lithic/
stony

2 335 6.7-6.6-9.4 Turkey Field crops; open
pasture (orchards)

Clay; marl; limestone
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Xk54-3ab I Lc 804 6.7 Turkey Field crops; open
pasture (orchards)

Clay; marl; limestone

X1(55-3ab Le Rc I Vc 2 198 6.7-6.3 Turkey Field crops; open
pasture (orchards)

Clay; marl; limestone

Xk56-213ab Xh Rc I 8 891 6.7 Turkey Field crops; open
pasture (orchards)

Clay; marl; limestone

Xk57-2/3b I Xy E Re Stony 435 6.8-6.5 Spain Field crops; olives;
vineyards

Marl; limestone; cal-
careous sandstone

Xk59-2/3a Jc Gm Zg Vc Saline 1 140 6.7 Turkey Field crops; open
pasture

Silt-clay sediment

X116-2b 1 964 6.1-6.9-9.2 USSR Open pasture; field
crops

Fluvial and marine al-
luvia

XI21 -2a So Sodic 2 637 9.7 USSR Field crops Fluvial and marine al-
luvia

X124-2bc I Nh Re Lithic/
stony

574 6.7 Turkey Open pasture; field
crops

Andesitic and granitic
lava; tuff

Xy4-2/3a Xk Rc I Stony 48 6.7 Turkey Open pasture; field
crops

Marl; clay; limestone

Xy6-2/3b Zg Zo Rc Saline 331 5.4 Spain Field crops; olives (ir-
rigated)

Gypseous marl; gypsum

Zg6-3a 415 6.1-6.7 Spain Prairie; rice Alluvium

Zg6-3a 152 6.5-7.5 France Prairie; uncultivated Marine alluvium

Zg6-3a 829 9.7-6.9-6.7-3.7 USSR Open pasture; fieid
crops; uncultivated

Fluvial and marine al-
luvia

Zg15-3a G Mc 137 6.7 Turkey Open pasture; field
crops; uncultivated

Marine alluvium

Zg18-2a Zo G 104 9.2 Hungary Prairie Alluvium

Zgl 9-2/3a Jt 53 6.1-6.2 Portugal Prairie (field crops) Alluvium

Zo31-213a So 618 9.2-9.7 USSR Prairie; field crops Fluvial alluvium

Ice caps 145 10.1 Norway

Ice caps 244 10.5-7.7 Switzerland

Ice caps 201 10.5 Italy

Ice caps 1 057 10.4 Iceland _
Ice caps 17 10.5-7.7 Austria _
Shifting
sand

6 845 9.7-9.2 USSR Aeolian sand
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TABLE 3. SOIL ASSOCIATIONS AND RELATED INFORMATION (concluded)



Chernozems
9.1 Haplic Chernozems
9.2 Calcic Chernozems
9.3 Luvic Chernozems

Phaeozerns

Cambisols
11.1 Eutric Cambisols
11.2 Dystric Cambisols
11.3 Humic CambisoIs
11.4 Calcic Cambisols
11.5 Chromic Cambisols
11.6 Vertic Cambisols
11.7 Cambisol Complex

Luvisois
12.1 Orthic Luvisols
12.2 Chromic Luvisols
12.3 Gleyic Luvisols
Podzoluvisols
13.1 lEutric Podzoluvisols
13.2 Dystric Podzoluvisols

Podzols
14.1 Orthic Podzols
14.2 Leptic Podzols
14.3 Humic Podzols
14.4 PIacic Podzols
14.5 Gleyic Podzols

Acrisols

Histosols

Dune or Shifting Sand Complex

FluvisoLs

Although Fluvisols are everywhere present in Europe,
it would not be possible to show them in Figure 10.
One small, but exceptional, region of coastal Fluvi-
sols has however been included. It covers the coast
of the North Sea from Calais, France, along the coast
of Belgium, the Netherlands and the Federal Republic
of Germany to Tönder, Denmark. This is the polder
region, where alluvial land has been reclairned from
the sea by dike-building and drainage over the past
thousand years. The soils are highly fertile, and
field crops and animal husbandry flourish.

GLEYSOLS

Gleysols are found in all European countries, in
situations where the groundwater table lies near the
surface. However, they are extensive and continuous
only in a few places: northern Ireland, th.e English
Midlands and the Baltic states south of Riga..

In the British Isles, the Gleysols are Humic, Dystric
and Eutric and are associated with many different,
but often hydromorphic, soils: Cambisols, Luvisols,
Histosols, Podzols, etc. South of Riga, Mollie Gley-
sols are found, generally associated with Rendzinas.
These soils are for the most part very heavy, having
developed often from pelitic rocks or clayey sedi-
ments.

THE SOILS OF EUROPE 67

Gleysols are normally used for grazing, but after
drainage they are perfectly suitable for the usual crops
of the region. Forestry is also practised.

REGOSOLS

3.1 Euiric and Calcaric Regosols

These Regosols are found in particular along the
coasts where, as dunes, they border the beaches.
Elsewhere they are often symptomatic of intense
erosion, even in only gently undulating landforms.
Some areas, especially in Sicily, may be isolated on
highly erodable clays and Plio-miocene marls. Field
crops predominate.

3.2 Gelic Regosols

These very cold soils are found in the permafrost
region of the far northern USSR, associated with
Gleysols and Gelic Histosols. This is the tundra
zone, suitable only for raising reindeer, the excessively
severe climate precluding all other agricultural activity.

LITHOSOLS

The major Lithosol associations are found at high,
and sometimes moderate, altitudes, with strongly
dissected topography. They cover most of the major
mountain chains and massifs: Iceland, the Scandi-
navian chain, the Urals, the Alps, the Pyrenees, the
Caucasus, the Taurus, Armenia, and the massifs and
chains of Yugoslavia, Albania and Greece. Their
appearance at moderate altitudes in Portugal may
be due to intense erosion.

Outcrops of bare rock an.d debris are of frequent
occurrence in Lithosols, which can be associated
with many different soils according to the place: in
Iceland with Podzols and Andosols; in Scandinavia
with Podzols, RegosoIs and Histosols; in the Urals
with Regosols and Gelic Gleysols in the north, Pod-
zoluvisols in the centre, and Greyzems in the south;
in the Alps with Rankers and Podzols; in the Pyrenees
with Rankers; in the Caucasus with Rankers, Cam-
bisols and Luvisols; in the massifs bordering the
Adriatic and the Mediterranean with Chromic Cam-
bisols and Luvisols; in the Taurus with Rendzinas,
Cambisols and Luvisols; on the Armenian high
plateau with Cambisols, Chernozems and Kastano-
zems; and in Portugal with Luvisols.

The Lithosol massifs also include areas of perma-
nent snow cover and glaciers. The permanent snow
cover line lies between 2 500 and 3 000 m in the
Alps, at about 1 800 m in southern Scandinavia, and
at about 600 m in northern Norway and northwestern
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Iceland. In the Alps about 3 500 km2 are covered
by glaciers, the largest of which are the Aletsch, the
Rhone, the Mer de Glace and the Aar glaciers. The
Scandinavian chain includes about 2 300 km2 of
glaciers, among which is the Jostelda1sbrä, the largest
glacier in continental Europe. In Iceland they cover
11 800 km2, the largest being the Vatnajökull.

The parent materials are a wide variety of rocks.
Lithosols are covered with a pioneer vegetation

or tundra. In general, the poor soil quality and
severe climate make agricultural or forestry activity
unprofitable.

RENDZINAS

A typical intrazonal soil, the Rendzina is found
everywhere in Europe, in the presence of carbonate
rocks. Several important areas, not al] of which
could be shown on the map, are found in France
(the Champagne region and the southeast), in a
circle around the Alps and the Dinaric chains, in
central Germany, in Czechoslovakia (White Carpa-
thians and Tatra) and in the USSR (Estonia).

At low altitudes the Rendzinas are associated with
Eutric Cambisols and Chromic LuvisoIs, and at high
altitudes with Lithosols and Cambisols.

The soils are used for agriculture or forestry,
depending on the climate. In the mountains, graz-
ing and forestry are dominant. At low altitudes in
the southern Alps grapes are grown; in France, too,
Rendzinas carry famous vineyards.

SoLoNErz

Orthic Solonetz associated with Luvic Kastanozems,
Haplic Xerosols and some Solonchaks extend in a
circle around the desert of shifting sand northwest
of the Caspian Sea. The texture of Solonetz is silty
to clayey, while that of the other soils is silty to
sandy.

The soil and the arid climate permit little more
than extensive open pasturing, mostly of sheep.

The Solortetz of the Hungarian puszta, although
important, could not be shown on the map.

XEROSOLS

7.1 Haplic and Luvic Xerosols

Around the Volga delta lies a complex of Haplic
and Luvic Xerosols, with a silty to sandy texture
and a sodic phase. They are used mostly for open
pasture.

7.2 Cakic Xerosols

Calcic Xerosols, with a medium or fine texture, are
very extensive in the western half of Turkey, where
they are associated with Regosols, Cambisols and
Lithosols. In the extreme southeastern part of the
USSR lies a much smaller zone of Calcic Xerosols
associated with Luvic Xerosols and Gleyic Solon-
chaks.

The vegetation is typically xerophilous: scattered
shrubs with deep roots, and low grasses. It is given
over to the grazing of sheep, and is often seriously
overgrazed.

KASTANOZEMS

A relatively homogeneous zone of Haplic Kastano-
zems lies along both banks of the Sea of Azov,
extending into a large arc around the Caspian depres-
sion. These soils are the forerunners of the semi-
desert with its saline soils, and they themselves often
have a saline or sodic phase and include Solonetz.
The parent material is loess. A small zone of Haplic
and Calcic Kastanozems with a medium texture, lying
aroun.d Lake Van in eastern Turkey, is almost com-
pletely surrounded by Lithosols.

Agriculture is obliged to face dryness, which is
the limiting factor. The principal crop is wheat;
open pasture subsists in the sodic steppes.

CIIERNOZEMS

The Chemozems cover a continuous zone running
from the foot of the southern Urals to Ukraine,
whence it passes through Moldavia, narrows in the
Danube basin and finally spreads through Central
Europe, where the Chemozems are associated with
numerous other soils. The Chemozem area farther
west that is large and homogeneous enough to be
shown on the map lies in the German Democratic
Republic and is represented by the well-known
black soils of Magdeburg. Still farther west, Cherno-
zems occur in certain associations which reach as
far as central France (the black earth of Limagne).

9.1 Haplic Chernozems

The flat, grassy, treeless steppe zone of the " true "
Chemozems is by far the most extensive and homo-
geneous. Calcie Chernozems, reflecting drier climatic
conditions typical of the Kastanozems, occur in
association. The parent material is a thick, continuous
layer of loess.

The natural vegetation of tall grasses has yielded
to a varied, intensive agriculture. These soils have



been cultivated from prehistoric times, because of
their high natural fertility, their good workability
and their flat topography. The principal crops are
wheat, sugar beet and maize; in addition, orchards,
vineyards, etc., are also found.

The Haplic Chernozem zone of the Magdeburg
Plain is much more heterogeneous, including among
others numerous Phaeozems and luvic dark earths.

9.2 Cakic Chernozems

These soils form a vast unit in the steppe of the
Moldavian Plain, reaching into the Lower Danubian
valley in Bulgaria. In the USSR they have a saline
phase, while in Romania, in a circle around the
Danube delta, their phase is phreatic. The parent
material is loess. As a result of their undulating
landform, they may be somewhat eroded, and this
accounts for the presence of a network of Regosols
in tree patterns.

9.3 Luvic Chernozems

In the USSR these soils form a relatively hetero-
geneous strip in association with Orthic Luvisols and
Greyzems in particular. This is the zone of tran-
sition (silvo-steppe) between the deciduous forest of
the north and the true Russian steppe in the south.
The parent material is loess. The a.ssociation of
Luvic Chernozems east of the Sea of Azov has a
sodic phase; it includes Mollie Solonetz.

This is a region of intensive cultivation of a wide
variety of crops, with grains predominant; the sodic
steppes are used for grazing.

10. PHAEOZEMS

Different varieties of Phaeozems (Haplic, Gleyic,
Calcaric, Luvic) are distributed throughout Central
Europe, on loose sediments in which loess predomi-
nates, but they do not constitute a continuous and
relatively homogeneous zone. A large area corre-
sponding roughly to the Hungarian Plain (puszta),
and a smaller one in the Lower Danubian plain in
Romania, is shown on the map. The soils are highly
heterogeneous and form a complex pattern in which
Phaeozems are very important but not dominant.
They are associated with Luvisols, Chernozems,
Cambisols, Vertisols, Planosols and Gleysols. In
the Hungarian Plain, Mollie Solonetz and Gleyic
Solonchaks also form part of the association. The
parent materials range from sand to cla.y.

The wide variety of agricultural uses reflects the
complexity of the soils. Only the saline soils create
serious problems.
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11. CAMBISOLS

The Cambisols are by far the most widely distributed
soils in Western and Central Europe, where they are
dominant in numerous associations and occur in
many others. In the north and in the USSR they
are comparatively rare. The parent rocks are highly
varied. They are found at low, medium and high
altitudes and, less often, in the plains.

11.1 Eutric Cambisols

These soils are found in many different climates, in
the Mediterranean region as well as in southern
Scandinavia.

In Spain the parent material is shale and the soils
are associated with Rankers and Lithosols. These
stony, shallow soils are covered by forest (cork-oak,
among others) or used for field crops. In the moun-
tains they are highly susceptible to erosion and this
explains the fact that their area stops short at the
Portuguese border, where the sudden change to
Lithosols is probably due to severe erosion.

In southwestern France, on limestone and marl,
they are associated in particular with Luvisols; field
crops predominate.

In Italy these soils are dominant, in association
with a wide variety of others (Regosols, Andosols,
Dystric Cambisols, Podzols, Orthic and Chromic
Luvisols, etc.). Developed from eruptive and meta-
morphic rock as well as carbonate rock and even
Tertiary sediments, they are often stony. In the
mountains they are generally forested, but on more
suitable landforms field crops are also grown. It
should be noted in particular that the soils of the
vast alluvial Po Valley have been mapped as Eutric
Cambisols developed from silt and clay, on flat
terrain, in association with Fluvisols and, to a lesser
extent, hydromorphic soils. They are very fertile
and are used for field crops, horticulture and occasion-
ally poplar.

In southern Sweden they are found on moraine
formations, in association with Podzols, Dystric and
Vertic Cambisols, Luvisols and Rendzinas, under
forest or cultivated.

11.2 Dystric Cambisols

Dystric Cambisols are dominant in a great number
of soil associations. Accordingly, they cover an
enormous area in Western and Central Europe,
constituting vast complexes at low and medium
altitudes in France, Belgium, Luxembourg, Germany,
Austria, Switzerland, Czechoslovakia, Poland, Roma-
nia and Ireland. They are developed from a wide



variety of rocks, are associated with many different
soils and are found in all landforms.

Although their natural forest vegetation predomi-
nates in most regions, field crops are also common.

11.3 Humic Cambisols

Humic Cambisols cover the northwest corner of the
Iberian peninsula, associated in particular with Rank-
ers and, to a lesser extent, with Lithosols and Dystric
Cambisols. They were developed from a variety of
acid rocks (granite, schist, shale, sandstone, quartz-
ite, etc.) in an Atlantic climate and show a relatively
dissected landform.

These stony, often shallow, soils are generally
covered by forest, at times reforested with Pinus
and Eucalyptus. Agriculture is generally limited to
areas surrounding villages.

11.4 Calcic Carnbisols

These soils cover most of Spain and a zone in Turkey
running in an arc from the Aegean to the Black
Sea. They include a few areas of Chromic and
Vertic Luvisol associations. Wh.en developed from
hard calcareous rock they are associated with Rend-
zinas and Lithos°Is and tend to be stony and shallow;
some have a petrocalcic horizon. Forests, often of
holm-oak, predominate, although a variety of field
crops are grown and horticulture also exists, some-
times irrigated.

When developed from soft limestone (marl), these
soils are associated with Eutric Cambisols and Rego-
sols; field crops predominate.

An enclave of Gypsic Xerosols, a very rare soil
in Europe, exists in the Ebro Valley, near Saragossa.

11.5 Chromic Carnbisols

The Chromic Cambisols are dominant in two areas,
bordering on massifs of Rendzinas.

In France, where they have sometimes been clas-
sified as red Rendzinas, they extend from Metz to
Bourges, on limestone, in association with Chromic
Luvisols and Rendzinas. Field crops predominate,
but vineyards are not uncommon

In Yugoslavia, from Ljubljana to Sarajevo, in the
foothills of the Dinaric Alps, they are also found
on carbonate rocks, associated with Chromic and
Orthic Luvisols and with Rendzinas. They are
covered with forest, field crops and prairie according
to the topography.

11.6 Vertic Cambisols

Two areas of Vertic Cambisols have been identified
in southern Finland, on glacial deposits. Although

they are small, they are particularly interesting for
agriculture in this country of Podzols and conifers.

11.7 Carnbisol Complex

In southern United Kingdom it has been necessary
to indicate a zone of a very diversified nature in
which Cambisols are slightly dominant but are
followed very closely by Luvisols, Gleysols and
Rendzinas.

12. Luvisom

Luvisols play an important role throughout Europe,
from west to east, except in excessively cold regions.
They are always found in different forms which are
best described separately.

12.1 Orthic Luvisols

These generally silty soils extend, in plains and low
mountain areas, from Ireland to the Urals, normally
on loess but also on residual silts from hard rock
and on moraine deposits. In the USSR, on flat
land, they form a transition between the Podzoluvisols
to the north and the Chernozems to the south. In
Central and Western Europe they are found on flat
or undulating terrain on loess, glacial till or residual
silts from various rocks. The associated soils are
Gleyic Luvisols, Podzoluvisols and Eutric Cambisols;
the presence of Regosols indicates areas from which
they have beent reduced by erosion.

The natural vegetation is deciduous forest, often
beech, but much of this has been replaced by field
crops, profitable because these soils are very fertile.

In Turkey the Orthic Luvisols are shallow and
stony. Found in association vvith Acrisols and
Lithosols, they are clearly not as valuable as the
similar, but more fertile, soils elsewhere in Europe.

12.2 Chromic Luvisols

These soils, which have often been classified as
" Mediterranean " (red Mediterranean soils, terra
rossa, terra fusca, etc.) are indeed found for the most
part in Spain, southern France, Italy, Yugoslavia,
Bulgaria, Turkey and Greece. Only in the four
last-named countries, however, do they cover contin-
uous areas large enough to be shown in Figure 10.
Generally they are found on limestone, but they can
also be developed from other rocks; of the two
profiles in the Appendix, one is on limestone and
the other on shale. They' are associated in particular
with Cambisols, Rendzinas and Lithosols, and
consequently they are often stony.
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Forests predominate where stoniness is excessive
or the soil is shallow. Often, on sharply dissected
terrain, these soils have been considerably reduced
by erosion. Elsewhere, under more favourable condi-
tions, field crops predominate, and where the climate
is suitable, profitable special crops such as grapes,
olives, almonds and early vegetables are grown.

12.3 Gleyic Luvisols

These soils are the hydromorphic variant, on flat
terrain, of the Orthic Luvisols, and the parent materials
are often the same. Large areas have been identified
in France, Central Europe and particularly in Belo-
russia, on sand. They are associated with various
soils: Gleysols, Podzoluvisols, Planosols, Podzols, etc.

Agriculture, especially animal husbandry, is pre-
dominant.

PODZOLUVISOLS

Podzoluvisols are reported from several parts of
Eastern and Central Europe, but they are particularly
important only in the USSR, in a zone nearly
2 500 km long and 500 to 700 km broad, running
from the Baltic Sea to the foothills of the Urals.

13.1 Eutric Podzoluvisols

This zone, 2 500 km long and 500 km broad, crosses
the immense Russian plain from west to east, roughly
between 540 and 600 N latitude. The parent materials
are loose glacial deposits with a silty or sandy texture.
The associated soils are Luvisols, Podzols, Gleysols
and Histosols.

The natural vegetation is a mixed boreal forest
with conifers and deciduous species, the former
predominating especially on the sands. In cleared
areas a varied agriculture exists, grains being pre-
dominant but grazing also common.

13.2 Dystric Podzoluvisols

The Dystric Podzoluvisols cover the southern part
of the Taiga, the Russian boreal forest in which
conifers predominate strongly. They are associated
with Podzols and Gleysols, and their parent materials
are of glacial origin.

PoDZOLS

The Podzols cover large areas throughout Europe,
particularly in the north. In cold, humid climates
they are found in the plains as well as in the high
mountains, in different forms: hydromorphic, Humic,
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humo-ferric, or with more or less developed, thick
or thin, eluvial horizons. In addition to their spodic
B horizon, almost all have one common characteristic:
their sandy texture.

14.1 Orthic Podzols

Orthic Podzols with a humo-ferric B horizon cover
most of Northern Europe, both in mountains and in
plains: Scandinavia, Finland, and a discontinuous
zone in the USSR that interrupts the Gleyic Podzols
to the north and the Dystric Podzoluvisols to the
south. In Scandinavia and Finland they are as-
sociated with Histosols, Rankers and Lithosols, and
in the south with Dystric Cambisols. In the USSR
the associations are with gelic soils in the Tundra
and with Albic Luvisols and Histosols in the Taiga.
The parent materials are mostly sands of glacial
origin.

In Western Europe Orthic Podzols are found in
many associations; especially at high altitudes. Large
areas have been identified in Denmark (associated
with Cambisols; parent material: morain.e) and in
Portugal (associated with Cambisols; parent materials:
sandstone and sand).

In the north these acid, often stony, soils are
covered with coniferous forests, agricultural activity
being strictly limited by the harsh climate. In Den-
mark and Portugal they are sometimes used for
field crops but are most often forested with conifers
or, in Portugal, with oak.

14.2 Leptic Podzols

On the map of the major soli regions much of Poland
appears to be covered by Leptic Podzols. This is
of course an over-simplification, but at this scale it
is inevitable. The associated soils play an important
role: Orthic Podzols, Arenosols, Podzoluvisols, Luvi-
sols, etc. The parent material is a sandy to silty
outwash.

Forests, with conifers predominating, cover large
areas, although field crops are also common, especially
on the associated soils.

14.3 Humic Podzols

A zone of Hurnic Podzols coincides with the low-lying
plain of Pleistocene sands that runs near the North
Sea from Denmark, through the Federal Republic
of Germany and the Netherlands, to Belgium. The
water table lying relatively high, the associated soils
are Gleyic Podzols, Gleysols and Histosols; many
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dune areas are shown as Arenosols. Plaggen soils,3
which bear witness to the considerable efforts of
man to improve these poor and acid soils, cover
about 20 percent of this unit but are not included
in the legend.

Although these soils were originally covered by
grazing meadow, they are now cultivated for the
most part, although pire forest areas are not negligible.
Some areas of heather (among others in the Liineburg
heath in Germany) are still found and are very worthy
of being protected and preserved.

Humic Podzols on sand and sandstone, associated
with Orthic and Gleyic Podzols, are also found,
mostly under conifers, south of Bordeaux.

14.4 Placic Podzols

Scotland and Ireland may be said to have a monopoly
of Placic Podzols, which are developed from acid
rocks in a humid ocean climate. The presence of
the impermeable thin iron pan is the cause of surface
hydromorphism a.nd explains the nature of the
associated soils: mostly Histosols with some Gley-
sols. In Ireland, the Placic Podzols cover a few
areas too small to be shown in Figure 10, but they
are also found in the Dystric Cambisol association.

Prairies predominate, followed by forests. Field
crops are not very extensive.

14.5 Gleyic Podzols

These hydromorphic Podzols are extensive in the
Russian taiga in association with Humic Gleysols,
Dystric Histosols and Orthic Podzols. The parent
materials are sands, sometimes silty, of fluvio-glacial
origin.

This zone forms part of the Russian boreal forest,
in which conifers are by far predominant.

a The use of plaggen on the very poor sandy soils of Western
Europe was very common from the Middle Ages to the nine-
teenth century. Plagger are thin sods removed from meadows or
forests, used as stable litter and then spread out on the land.
Since this organic fertilizer also contained sandy particles,
the original soils were gradually buried, over the centuries,
under a sandy, humic layer 0.5 to 1 m thick.

ACRISOLS

The only Acrisols area of any importance lies in
Turkey, on the southern coast of the Black Sea. It
consists of Orthic Acrisols, associated with Cambisols,
Rankers and Lithosols, and on hilly to strongly
dissected reliefs it is highly susceptible to erosion.
The parent materials consist of a variety of mainly
acidic rocks.

Because of the dissected topography and humid
climate the original vegetation is mixed forest. Large
stretches have been cut over or burned to make way
for marginal agriculture. In the coastal areas, how-
ever, intensive cultivation is practised, the zone being
well known for its production of hazelnuts.

HISTOSOLS

The Histosols are by their nature linked to conditions
of extreme hydromorphism. The major Histosol
regions lie in northern Finland (Ounasselkd Dystric
Histosols associated with Orthic Podzols), in the
tundra of the USSR (Gelic Histosols) and on the
west coast of Scotland (Dystric Histosols in association
with Placic Podzols). Areas of importance, but too
small to be shown in Figure 10, exist, among others,
in the north of the Netherlands and of Federal
Republic of Germany and in the northern half of
the USSR.

In the far north, Histosols form vast marshes or
grazing land for reindeer, or carry sparse forests.
In Scotland they are suitable for prairie and forestry.
Exceptionally (e.g., in the English fens and in the
Netherlands) highly specialized horticulture and agri-
culture are possible. The peat cover has been widely
used for fuel both in Northern and in Western Europe.

DUNE OR SHEETING SANDS COMPLEX

An extensive sandy desert region Iies northwest of
the Caspian Sea.



The continent of Europe has a wide range of soils,
climate,' vegetation and topography and a corre-
sponding wide range in land-use suitability. The
utilized agricultural area is approximately 50 percent
of the total land area, ranging from 89 percent in
Ireland to 3 percent in Norway. In contrast, land
under forest ranges from 4 percent in Ireland to 64
percent in Sweden. Scandinavia, Finla.nd and north-
ern USSR have large tracts of continuous boreal
forests of conifers and birch. The other major
forest concentrations are in the Alpine, Carpathian
and Caucasus mountain ranges. Woodlands inter-
spersed with arable and pasturc land are widespread
in Central European countries and also in the Apen-
nines and the Iberian Peninsula.

The agro-ecological environment of northwest
Europe, which is characterized by a relatively high
rainfall, is conducive to high pasture productivity,
especially on the Luvisols and Cambisols. In this
zone a relatively high proportion of the utilized
agricultural area is under permanent pastures. In
the Mediterranean zone and in much of continental
Europe, moisture stress is a limiting factor and agri-
cultural land use has a large arable cropping compo-
nent. In the Mediterranean zone citrus, viticulture
and fruit production are important enterprises.
Maize and wheat are particularly concentrated in
the semi-warm steppe climatic zone of Hungary,
Yugoslavia, Romania, Bulgaria and the USSR.
Chernozems are extensive in this zone, especially in
the USSR. Under the cold temperate conditions
of the Scandinavian region and the cool marine
conditions of northwest Europe, barley with a shorter
growing season than wheat is the dominant cereal.
In Poland rye is the most extensively cultivated cereal
on the coarse-textured Leptic Podzols there. In
general, cereals are important crops in Europe and

*Text by Dr J. Lee, Agricultural Institute, Dublin, Ireland.
1 In Chapter 6, climatic designations are those defined by

J. Papadakis in Climates of the world and their agricultural
potentialities, Buenos Aires, 1966, and shown in Table 2 and
Figure 9.

6. LAND USE AND SOIL SUITABILITY *

account for over 30 percent of the utilized agricultural
area in most countries.

Cattle are particularly highly concentrated in north-
west Europe, while sheep tend to be more concen-
trated in the drier Southern European regions, partic-
ularly in the Balkans. In the Caspian and Black
Sea regions, dominated by Kastanozems, Xerosols
and Solonetz, agricultural production is limited by
severe moisture stress and desertification hazard is
high. Livestock raising on semi-arid rough grazings
and dryland arable cropping are the main enterprises.
Irrigation is practised in some of these regions,
particularly in the Lenkoran plain of Azerbaijan,
for the cultivation of crops including tea, cotton and
rice.

Land use and soil suitability by soil units is
discussed in detail in the following sections. The
soil units are arranged in alphabetical order of sym-
bols for easy reference.

A. Acrisols

Ao. ORTHIC ACRISOLS

The Orthic Acrisols are confined mainly to the Black
Sea zone of northern Turkey. In this zone, topog-
raphy is rolling to mountainous and climate is
Warm Temperate with a high annual rainfall of 1 000-
2 000 mm. In the coastal zone there is a high pro-
portion of arable cropping comprising mainly cereals
and maize, especially in the eastern component where
fruits and vines are also cultivated. In addition,
cotton, tobacco and sugar beet are produced. Forests
and rough grazing, devoted mainly to cattle and
some sheep, are the major land uses in the strongly
sloping zones, which are susceptible to erosion.

These soils also occur on level topography in the
Black Sea hinterland of Georgia in the USSR, extend-
ing northward into Krasnodar. They are devoted
largely to arable use in these areas and a Warm
Temperate climate enables crops such as rice and
tobacco to be cultivated in addition to tea and citrus
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crops. A lithic phase occurs in the Mediterranean
region of southern Turkey where a large proportion
of the unit is afforested and devoted to rough grazing
Olives and grapes are also cultivated in this region.

B. Cambisols

Be. CHROMIC CAMBISOLS

These soils occur mainly in France on level to hilly
topography, with associated Chromic Luvisols. They
occur under cool temperate conditions. In Poitou-
Charentes, on the Atlantic Ocean, under a mean
annual rainfall of 600-800 mm and an annual max-
imum precipitation deficit of 300-400 mm, they are
devoted largely to arable cropping with some vines
and livestock production, in the Champagne, Lor-
raine and Bourgogne regions they are devoted to
arable cropping and livestock production with some
areas afforested. Soil moisture-holding capacity is
high which, combined with an annual rainfall of
800-1 000 mm, enables pasture yields of 10 t DM/ha
to be achieved.

They also occur extensively in the mountainous
region of Yugoslavia and to a small extent in the
Transdanubian region in western Hungary. In
Yugoslavia, where mean annual rainfall is 1 000-
2 000 mm, land use consists mainly of forestry and
cattle and sheep production from low-yielding moun-
tain pastures. Arable cropping including vines occurs
to a small extent.

In Hungary, where the mean annual rainfall is
550-700 mm, cereal production and maize are im-
portant in accessible zones in addition to some
market gardening and vines. Dairy farming is also
important. The soils are medium to fine textured
and topography is the major limitation. These soils
occur on level topography in Azerbaijan and Da-
gestan in the Caspian Sea zone under a mean annual
rainfall of 500 mm and they also occur in east
Georgia. They constitute highly important soils in
these zones where they are devoted largely to cereal
cropping and pastures. Parts are afforested in east
Georgia. Crops such as cotton and vines are also
cultivated.

Bd. DYSTIUC CAMBISOLS

These soils occur extensively throughout Europe
under climatic conditions ranging from cool marine
in Ireland to temperate Mediterranean in Italy.
They are largely associated with hilly to mountainous
topography and are coarse to medium textured. In

2 um: dry matter.

Ireland they are associated with gently undulating
and hilly topography, and they occur on level topog-
raphy in the south-centre of the central uplands
of Germany and also in Finland.

In the United Kingdom they are most extensive
in Wales and in Devon and Cornwall and also in
the southern uplands of Scotland and in Aberdeen-
shire. Land use consists of pastures, rough grazings
and forestry. Mean annual rainfall is 1 000-1 500 mm
and precipitation deficits are minimal. Dairy and
beef production are major enterprises and pasture
production potential in the better areas is 11-15 t

Dm/ha with intensive fertilization. Mixed stocking
of sheep and cattle under intensive management is
capable of achieving an output of 1 t liveweight/ha/
year. In Aberdeenshire, where a high proportion is
devoted to arable cropping, cereals are intensively
cultivated.

In Ireland they occur under a mean annual rainfall
of 1 000 mm. They are devoted largely to livestock
production from pastures and also to arable cropping.
Pasture production potential under intensive fertili-
zation is 12-15 t Dm/ha and stocking rates of 250
w3/ha 100 are attainable. Barley and wheat yields
of 7.5 t/ha and sugar beet and potato yields of 50 t
and 40 t/ha are readily attainable. They occur to
a minor extent in Finland under Taiga conditions
and are devoted to forestry and grazing.

They occur extensively in the Czechoslovakian hill
and mountain zones. Depending on geographic
location, there are varying proportions devoted to
pasture production, arable cropping and afforestation.
Fertilized pastures yield up to 10 t Dm/ha under a
mean annual rainfall of 800 mm.

They occur on rolling to hilly topography in the
Limousin area of France (mean annual rainfall
800 mm) They are devoted mainly to arable crops
and livestock production on good-quality pastures,
and rough gazing. There is some small-scale pro-
duction of fruit and vines. Pasture production
potential is approximately 10 t DM/ha with current
stocking rates of 75-125 Lu/100 ha uAA.4 A stony
phase on hilly topography occurs in the Massif
Central in France where agricultural land use consists
mainly of livestock production from pastures capable
of yielding 10 t Dm/ha under a mean annual rainfall
in excess of I 000 mm. Parts are devoted to arable
cropping with the more difficult areas being devoted
to forestry. Stony and lithic phases on hilly to
mountainous topography also occur in the Massif
Central and Pyrenees regions. In the latter zone,
land use is restricted to livestock production from
rough grazing and to afforestation.

3 LU : livestock unit.
4 UAA: utilized agricultural area.



In Yugoslavia land use consists of forestry and live-
stock production from rough grazing with small
areas devoted to arable cropping. In Macedonia,
where mean annual rainfall is 400-800 mm, a relatively
high proportion of these soils is devoted to arable
use. In central Macedonia unirrigated fertilized
lucerne hay yields 5.9 t/ha compared with 15.4 t/ha
under irrigation. In southeast Macedonia, on rolling
to hilly topography under Continental Mediterra-
nean conditions, land use comprises arable crop-
ping, livestock raising and afforestation. Cotton
and vegetables are also cultivated in addition to
tobacco.

In the northern Italian Apennines the Dystric
Cambisols are devoted to arable farming, livestock
raising on rough grazing, and afforestation. Annual
maximum precipitation deficit is 300-400 mm and
pasture yield is equivalent to only 800 kg/ha hay
with cattle livestock densities of 25 Lu/100 ha UAA.
In the southern Apennine zone, land use is mainly
arable with some forestry, rough grazing and vine
cultivation.

The Dystric Cambisols are very extensive in Cor-
sica and are devoted largely to rough grazing and
forestry. Annual maximum precipitation deficit is
400-600 mm and pasture yields are severely restricted.
Erosion is a major problem.

Stony and lithic phases on rolling to hilly topog-
raphy occur extensively in the Federal Republic of
Germany and are susceptible to erosion. Mean
annual rainfall is 600-800 mm and land use comprises
varying proportions of arable, pasture, forestry and
rough grazing. Cattle stocking rates vary from
50-125 Lui100 ha UAA. With intensive fertilization,
including an application of 220 kg nitrogen (N)/ha,
stocking rates of 200 Lu/100 ha are possible. Barley,
wheat and potatoes are the main arable crops. In
the German Democratic Republic these soils occur
largely on rolling to hilly topography under a mean
annual rainfall of 400-600 mm and an annual max-
imum precipitation deficit of 200 mm. A high
proportion of the soils is under arable cropping,
including barley, wheat, rye, potatoes and some
market gardening, vines and fruits. Meadows and
pastures are also important with forestry occupying
the steeper zones.

The Belgian Ardennes and Luxembourg are largely
characterized by lithic phases of these soils. They
are devoted mainly to afforestation, livestock pro-
duction and some arable cropping consisting of
cereals with some root crops. Mean annual rainfall
is 1 000-1 200 mm and pasture production potential
is approximately 8 000 kg Dm/ha. Exceptionally
high cattle stocking rates are associated with the
better pasture zones. Soil moisture stress is a limi-
tation.
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In the Alpine and Alpine Foreland regions of
Austria these soils occur on rolling to hilly topography
and are devoted mainly to forestry and rough graz-
ing on Alpine pastures with small areas devoted to
cereals. In the Plateau region of northern Swit-
zerland, where mean annual rainfall is 1 000-1 600 mm,
they occur on mountainous topography and are
devoted to forestry, rough grazing, and arable crop-
ping to a small extent.

A stony phase is extensive in the Carpathian and
Transylvanian Alps region of Romania extending
through west Ukraine and into southeast Poland.
Mean annual rainfall is 800-1 000 mm and land use
consists mainly of forestry together with improved
and rough grazing. In west Ukraine there is some
arable cultivation with small amounts of fruit. Under
intensive fertilization, pastures in Poland are capable
of yielding 50 t/ha of fresh herbage.

Lithic and stony phases of these soils occur on
hilly to mountainous topography under an annual
maximum precipitation deficit of 600 mm in the
Meseta region of Spain on the Portuguese border
and in the Beira Ba.xa region of central Portugal.
Land use consists mainly- of extensive livestock rais-
ing on arid pastures, arable cropping and some fruit
and vine cultivation. The lithic phase also occurs
in the Alpine foothills in the Piedmont region of
Italy and is devoted to arable and cattle farming
vvith small-scale vine cultivation.

Be. EUTRIC CAMBISOLS

These soils occur extensively in Southern Europe,
particularly in Spain, Italy, Turkey and France,
mostly under Mediterranean climatic conditions but
they also occur as far north as the United Kingdom
on a small scale and in southern Sweden under Cool
Marine and Cool Temperate conditions.

They occur on level topography in the Po Valley
in Italy; the Suffolk, Cotswold and Lincolnshire
regions in th.e United Kingdom and a lithic phase
occurs in Gotland. Arable cropping is the major
use. In the Po Valley (mean annual rainfall 400-
600 mm) maize, wheat and sugar beet are intensively
cultivated with irrigated forage maize capable of
yielding 18 t Dm/ha. Vines and fruits are also pro-
duced. In Suffolk market gardening is important.
In the Cotswold region, land use is mainly arable
cropping and livestock production. Annual rainfall
in this region is 1 000 mm and pasture yields of
12 t Dm/ha and sugar yields of 7.5 t/ha are feasible.
In Lincolnshire, cereals are intensively cultivated and
barley yields of 7 Oa are common. These soils
also occur in the Yorkshire, Derbyshire, Nottingham-
shire areas where dairying and livestock production
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are important enterprises, with some arable cropping.
In Gotland arable cropping is extensive and also
cattle raising.

Eutric Cambisols on rolling to hilly topography
occur in. Denmark, the United Kingdom, Sweden,
France, Ireland and also in Yugoslavia. Climate is
mainly cool temperate or cool marine with the
exception of parts of France where it is warm
Temperate and Yugoslavia where it is semi-warm
steppe. They are devoted largely to arable farming

In east Denmark fodder root crops are capable
of yielding 11-12.5 t Dm/ha (roots) and 4.2-4.8 t
Dm/ha (tops). Sugar yields of 7-9 t/ha and pasture
yields of 10 t Dm/ha are feasible under a mean
rainfall of 750 mm. In the Perth-Dundee region
of Scotland, grain yields of 7.5 t/ha are attainable
from wheat and barley and pasture yield potential
is 12 t Dm/ha with intensive fertilization under a mean
rainfall of 1 000 mm. In southern Sweden spring
barley yields 3.2-4.6 t/ha. Over the 1970-73 period,
the oat crop yielded 4.2 t/ha. In Ireland grassland
farming is important with arable cropping as a second-
ary enterprise. Pasture potential is 12 t Dm/ha and
sugar beet yields of 45 t/ha are readily attainable.

In the Basse-Normandie region of France, pasture
production is important with stocking rates of 125
Lu/100 ha UAA, whereas in the east Aquitaine/south
Pyrenees region arable cropping with fruit and vine
cultivation is important, with livestock production
from improved and rough pastures assuming a
secondary role. Under the warm temperate condi-
tions of the latter region, irrigation is required for
maximum yields. In this environment, forage crops
such as lucerne and sorghum are capable of yielding
13 t Dm/ha under rainfed conditions. Maize is
extensively cultivated. Under the semi-warm conti-
nental conditions of the centre region in France
cereal production and animal husbandry are major
enterprises. These soils are important in the Massif
Central where they are devoted largely to arable
cropping and livestock production. They are also
important in the Bordeaux-south Aquitaine region
of France where fruit cropping and vines are inten-
sively cultivated in addition to cereals and maize un-
der warm temperate conditions.

In the Pannonian plain in Yugoslavia, the Eutric
Cambisols are largely devoted to arable cropping
including maize, cereals, sugar beet and some fruit.
In north Poland arable cropping and livestock pro-
duction are major enterprises.

They occur on rolling to hilly topography in the
Federal Republic of Germany, southeast Poland and
a stony phase on the same topography occurs in
the Transy/vanian region of Romania. In Germany
land use consists of arable cropping and forestry.
Barley yields of 5.5 t/ha are common In Poland

arable cropping is also important including wheat,
barley, rye and potatoes. In the latter country vary-
ing proportions of these soils are devoted to arable,
forestry and pasture uses, depending on location.
The southern components have a high proportion
allocated to crops such as maize, wheat and sugar
beet, in addition to cattle and sheep raising.

The Eutric Cambisols occur on mountainous and
hilly topography in eastern Czechoslovakia under a
mean annual rainfall of 600-1 000 mm. Arable and
sheep farming are important in addition to forestry.
With intensive fertilization, pasture yields of 11 t
Dm/ha are attainable. Stony and lithic phases on
hilly to mountainous topography are extensive in
Italy and Spain with moisture deficits varying
from 300-600 mm. In Calabria, in southern Italy,
fruits and vines are intensively cultivated. Arid
grazings yield 1 000 kg Dm/ha. Maize yields are
highly variable under rainfed conditions ranging
from 1.6-3.4 t/ha. In Sardinia sheep production
from rough grazing is the most common enterprise
with arable and fruit cropping playing a minor role.
In Apulia, fruit and vine cultivation is highly im-
portant, while in Emilia-Romagna and Tuscany,
cereals and forestry are important, with some fruit
and vines being also cultivated. Citrus crops are
intensively cultivated on these soils in Sicily. In
the central Apennines land use comprises arable
cropping, forestry, rough grazing and fruits and
vines. Pasture yields are equivalent to 1.3 t/ha of
hay while annual forage crops yield 5.4 t/ha. Over
70 percent of pasture production is obtained in
spring. In the Alpine region of southeast France
sheep breeding is important on these soils, while in
Anatolia in Turkey, nomadic sheep, goat and cattle
production on poor pastures is the major enterprise.
Cereals are also produced, especially in the Aegean,
Marmara and Mediterranean zones in Turkey.
Yields are low due to severe moisture stress.

These soils are extensive in the Sierra Nevada and
western Sierra Morena zones in Spain. Land use
consists of arable cropping, sheep production from
low-yielding pastures and some fruit cultivation.
Production of durum wheat is important in addition
to olives, vines and nuts. Erosion susceptibility is
a major hazard. In the Mount Olympus (Troodos)
Massif region of Cyprus the Eutric Cambisols are
lithic and are devoted mainly to forestry with some
arable and livestock farming in accessible areas.
Fallowing is practised and cereal yields are excep-
tionally low. Soil erosion is a major problem.

In the Carpathian region of Romania, land use
consists of arable crops, forestry and livestock pro-
duction from rough grazing. Mean annual rainfall
is 800-1 000 mm Frorn Romania these soils extend
into Yugoslavia where forestry and arable farming



including cereals, fruits and vines are the major land
uses. In the Rhodope mountain zone in Bulgaria,
forestry is the major land use.

Bg. GLEYIC CAMBISOLS

These soils, which are on level to hilly topography,
occur in Spain, the United Kingdom and Austria.
Climate ranges from temperate Mediterranean in
Spain to cool marine in the United Kingdom and
annual rainfall ranges from 400-800 mm in Spain
to 800-1 000 mm in northern United Kingdom. In
Spain arable cropping is the major enterprise, with
sheep and cattle production as secondary enterprises.
Severe moisture stress is a major limitation. In
Austria land use consists mainly of arable cropping
and cattle production with some afforestation. In
southeast England arable cropping and dairy farming
are practised, while in Northumberland and Mid-
lothian livestock farming assumes the major role.
Artificial drainage is usually necessary for maxitnum
yields.

Bh. HUMIC CAMBISOLS

These soils, which are on hilly to mountainous
topography and are stony, occur extensively in Spain,
especially in Galicia and Asturias and also in the
Cantabrian mountains, and the Sierra de Gata and
Sierra de Guadarrama zones. Rainfall is > 1 000 mm
over much of this soil and land use consists of
forestry, pasture and arable cropping. In Galicia
and Asturias, maize and potatoes are important.
These soils are also extensive in northern Portugal
where they are devoted mainly to arable cropping,
including some vines, livestock farming and affores-
tation. Annual rainfall is over 1 000 mm. They
occur to a small extent in the coastal zone of Iceland
under cold marine conditions where cattle raising
is the most important enterprise.

Bk. CALCIC CAMBISOLS

The Calcic Cambisols are largely confined to Spain,
Portugal and Turkey, where they occur under Medi-
terranean climatic conditions. They are associated
with hilly and mountainous topography and are
mostly stony. They are extensive in the semi-arid
Andalusian region in Spain on rolling to hilly terrain,
where they are devoted to cereals, fruits, vines, rough
grazing and forestry. Durum wheat is concentrated
on this soil in the south of Spain. Average yield
is 1.5 t/ha. In the grazing areas stocking rates are
about 0.4 Lu/ha. In Aragon, arable cropping,
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including winter cereals and fruits, is important
while in the east forestry is extensive. A petrocalcic
phase on level topography which occurs in Spain
has a high fruit and vine concentration in addition
to cereals. These soils also occur on hilly terrain
in Estremadura and Ribatejo under marine Mediter-
ranean conditions in Portugal. Vines and fruit,
together with cereals are intensively cultivated.

En Turkey they are extensive in western Anatolia
and inland from the Aegean zone under Continental
Mediterranean conditions. They occur on hilly and
mountainous topography and are devoted to cereals,
to sheep, goat and cattle raising on poor pastures,
and also fruit and forestry. A fithic phase occurs
on mountainous topography in the Black Sea region
of Turkey. It is devoted to forestry, rough grazing
and arable cropping.

The Calcic Cambisols are subject to severe moisture
stress and slope is a major /imitation, together with
susceptibility to erosion.

By. VERTIC CAMBISOLS

These soils which occur on level topography occur
under cold marine conditions and are mainly confined
to southern Finland and southern Sweden. They
constitute important agricultural soils in these regions
although a high proportion of them is afforested.
They also occur in the Jaeren and Boknfjord regions
of Norway where cattle, sheep and dairy production
are concentrated. In Finland cereals, potatoes and
sugar beet are cultivated on these soils which are
fine textured. Spring cereals yield 2.5-3.5 t/ha, with
irrigation raising yields by 1 Oa under a mean
annual rainfall of 600-700 mm. There is a consider-
able yield depression in sugar beet moving north-
ward.

C. Chernozems

Ch. HAPLIC CHERNOZEMS

These soils, which are on level to gently undulating
topography and are medium textured, extend from
west Ukraine northeastward through central USSR
to the Ural mountains. Land use comprises arable
cropping and grazing and meadows with the latter
assuming a relatively higher significance approaching
the Urals. The soils occur under Steppe conditions
with a mean annual rainfall of 400-500 mm. In
Ukraine cereals and maize are extensively culti-
vated. In northern Ukraine winter wheat yields of
4-5.5 t/ha are attainable. At Poltava maize grain
yields of 4.2 t/ha are attainable while irrigated
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maize yields 8 t/ha. Irrigated sugar beet yields
in excess of 90 t/ha on Haplic Chernozems in
Ukraine.

In the USSR, cattle, sheep, maize and wheat are
the major commodities. Irrigated dwarf wheats in
the mid-Volga region yield 4-4.5 t/ha compared with
3.5 t/ha frorn local cultivars. In the northern Cau-
casus zone cereals, sunflovvers and sugar beet are
important crops in addition to fruit and vines. Cattle
and sheep are also important. In the dry steppes of
the south Urals irrigated lucerne/brome grass yields
up to 110 t/ha fresh fodder. In the USSR over
80 percent of the Haplic Chernozems in agricultural
use are tilled, the remainder being devoted to pastures
and hay fields.

The Haplic Chernozems are very important soils
near Leipzig in the German Democratic Republic
under an annual rainfall of 600-800 mm. They are
devoted to intensive cropping including cereals, pota-
toes, sugar beet, peas, lucerne and rapeseed. They
also occur to a small extent in the Vienna basin in
Austria and extend into Czechoslovakia. Annual
rainfall is less than 600 mm. They are intensively
cultivated with wheat, sugar beet, market gardening
and fruit as important enterprises.

A sodic phase occurs in central USSR under a
mean annual rainfall of 500 mm. This soil also
occurs under Steppe conditions in the Pannonian
plain in Yugoslavia. In the latter region land use
consists of intensive cereals, maize, livestock and
some vine production.

Ck. CALCIC CHERNOZEMS

These soils occur extensively in the Steppe zone of
northern Bulgaria on level to hilly topography under
a mean annual rainfall of 400-800 mm. They also
occur in the Hungarian Steppe zone. In Bulgaria
cereals, forage crops, sugar beet, market gardening
and vines are highly important in addition to live-
stock production. Under rainfed conditions, maize
grain yields are limited to 5 t/ha compared with
8 t/ha under irrigation. Irrigated forage maize has
yielded up to 25 t Dm/ha.

A petrocalcic phase occurs extensively in Romania
in the semi-mountainous region of Galati, in the
Baragan Steppes, in Dobrogea on the Black Sea and
in the lowlands near Bucharest and in southern
Olteina. Mean annual rainfall is 300-500 mm.
Wheat, sugar beet, maize, cattle, sheep, dairying,
vines, sunflowers, peas and beans are important
crops. Irrigated maize yields of 9.7 t/ha of grain
have been obtained compared with 5.5 t under rain-
fed conditions. Irrigated ryegrass yields in excess
of 16 t DM/ha, while irrigated sugar beet yields

70 t/ha of roots. The petrocalcic phase extends into
Bulgaria where arable cropping is intensive. Irriga-
tion is required for maximum yields. A saline phase
occurs in Moldavia and is intensively cultivated with
cereals, forage crops and some fruits in addition to
livestock farming.

Cl. LUVIC CHERNOZEMS

These soils, which occur on level to hilly topography,
comprise the northern component of the Steppe zone
and extend from west Ulcraine to the Urals under
an annual rainfall of 500-750 mm.

In the Ukraine cereals, sugar beet and livestock
farming are important. In Moldavia soybean seed
yields of 2.6 t/ha are attainable. In the Kharkov
region winter wheat yields 2.3 t/ha and the yield
range of proso-millet is 2.2-5 t/ha depending on year
and locality. In Kievskaya, average winter wheat
yield is 2.9 t/ha and sugar beet and potato yields
of 38 and 20 t/ha respectively are reached. Hybrid
maize yields are variable, ranging from 2.3 t to
6.0 t/ha depending on year. Grass/clover swards
over a four-year period gave an average yield of
16.5 t/ha of fresh fodder.

A sodic phase occurs in southeast Ukraine, in
Krasnodar and in Crimea under an annual rainfall
of 300-500 mm. It is extensive in Krasnodar province.
Maize is the main fodder grain and silage crop.

D. Podzoluvisols

Dd. DYSTRIC PODZOLUVISOLS

These soils occur extensively in the central Taiga
zone of northern USSR and also occur on a small
scale in the Federal Republic of Germany and in
Belgium under Cool Temperate and Cool Marine
conditions respectively. In north USSR, Taiga
forest is the dominant land use. Some natural
pasture lands and hay fields are interspersed through
the forests and utilized by reindeer and cattle.
Because of climatic constraints, the cultivated
area on these soils is small. Hay fields and
pastures constitute about 90 percent of the Dystric
Podzoluvisols which are in agricultural use, the
remaining 10 percent being devoted to arable
cropping.

In the Lower Saxony region of the Federal Republic
of Germany they are devoted mainly to pasture
production with dairying and cattle raising as impor-
tant enterprises. There is some cereal cultivation.
Mean annual rainfall is 500-750 mm and pasture
yields are limited to approximately 8 t Dm/ha. In



Belgium they are devoted to intensive tillage crop-
ping including cereals, potatoes and sugar beet.
Livestock production is a secondary enterprise.

De. EUTRIC PODZOLUVISOLS

These are the major soils in Estonia, Latvia, Lithua-
nia and Belorussia and extend in an easterly direction
through north central Russia to the Urals. They
are coarse and medium textured and mostly occur
on level topography. They largely occur under Cold
Continental conditions. They are devoted mainly
to livestock farming on the grasslands and meadows
which are extensive on these soils. Both dairying
and cattle production are important with arable
cropping including cereals, potatoes and sugar beet
pla.ying a minor role. Some buckvvheat and tobacco
crops are raised in Latvia. In Belorussia there is
a well defined arable zone on these soils. Cereals,
forage maize, flax, potatoes and sugar beet are pro-
duced. In Ukraine intensive arable cropping occurs
on these soils and pasture production is also impor-
tant. Small areas are afforested.

In the main land mass of north central USSR
coniferous forest is the main use on these soils which
occur in the southern Taiga forest zone. However,
arable and pasture farming are also important,
particularly in the western component of these soils.
Mean annual rainfall is 500-1 000 mm In the region
south of Moscow, average potato yield over the
1965-70 period was 27 t/ha. In the same region
winter wheats yield 3.0-4.5 t/ha while in Rostov
province unirrigated winter wheat yields 2 t/ha
compared with 5.4 t/ha under irrigation. Under
rainfed conditions in Moscow province fertilized
pastures, sown well, yield 20-34 t/ha of fresh herbage
depending on arnount of rainfall. In the Leningrad
region, under intensive fertilization, herbage yields
of 7.5 t Dm/ha have been achieved. In Rostov
irrigated grass swards have yielded 13 t Dm/ha. In
severe winters in the Leningrad region, winter wheat
crops can be damaged with a consequent reduction
or total yield loss.

In contrast to the Dystric Podzoluvisols in USSR
which have an extremely low tillage concentration,
in the Eutric Podzoluvisols approximately 50 percent
of the soils which are in agricultural use are devoted
to arable cropping. Basic soil fertility is low on
these soils and acidity is a major problem. Drainage
is also a limiting factor, particularly in the soils
devoted to hay fields and in the wet peat soils which
are interspersed throughout the southern Taiga
zone.

In Poland these soils occur to a small extent under
Cool Temperate conditions and are devoted to arable
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cropping including cereals and potatoes and also
livestock farming in the grassland areas.

Dg. GLEYIC PODZOLUVISOLS

These soils are largely confined to Poland and are
also found, on a small scale, in Yugoslavia. They
occur on level to rolling topography. In Poland
mean annual rainfall is 500-600 mm, whereas in
Yugoslavia it is 800-1 000 mm Arable cropping
and livestock production from pastures are the major
enterprises.

E. Rendzinas

These soils occur under a broad climatic range from
cool marine in the United Kingdom to temperate
Mediterranean in the south of France. Where
topography is not restricting they are highly important
arable soils. For instance, in the United Kingdom,
France, Poland and the German Democratic Republic
arable farming is of major importance. Near Leip-
zig, in the German Democratic Republic, wheat,
barley, potatoes, sugar beet, peas, rapeseed and
lucerne are intensively cultivated. Mean annual
rainfall is >1 000 mm In southeast Poland they
are also intensively cultivated under a mean annual
rainfall of 600 mm. In the Salisbury/Winchester
region in the United Kingdom cereal cropping includ-
ing malting barley is highly important. Barley yields
of 5 t/ha are attainable. Pasture production for
dairying is also important. In northeast France, in
the Champagne region, cereal production and live-
stock production from pastures are important,
whereas in Languedoc the major use is fruit and
vine cultivation. Similarly in Poitou-Charentes,
cereals, fruit and vine production are the principal
enterprises. In Estonia cattle and sheep production
from pastures is highly important with arable cropping
assuming a minor role.

In the hilly and mountainous zones the Rendzinas
are mostly stony or lithic. The lithic phase is
extensive in the Yugoslavian mountain zone. A
relatively high proportion is devoted to arable
cropping in addition to rough grazing, forestry and
small-scale fruit cultivation. Mean annual rainfall
is >1 000 mm. On the hilly terrain north of the
Bavarian Plateau, in the Federal Republic of Ger-
many, arable cropping is important, including cereals,
potatoes and sugar beet. In the Swiss Alpine and
Jura zones forestry is the major land use together
with livestock produced from hoth improved and
Alpine pastures. In localized accessible zones arable
farming is practised. The soils are stony in the
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Austrian Alpine region and forestry is the major
land use together with livestock production. In the
Bratislava region of Czechoslovakia a relatively high
proportion is under arable cropping including fruit
cultivation. These soils also occur in the Italian
Alps where they are devoted to forestry and rough
grazing. At 1 900 m elevation, pastul e yields in the
latter region are limited to 5 t Dm/ha with intensive
fertilization.

G. Gleysols

Gd. DYSTRIC GLEYSOLS

They are confined to Ireland and occur under a mean
annual rainfall in excess of 1 250 mm. They are
devoted to dairy and cattle production from pastures.
Pasture production potential is approximately 9 t
Dm/ha. Soil wetness is a major limitation and stock-
ing potential is limited to 170 Lu/100 ha. Present
stocking rates are approximately 80-100 Lu/100 ha.

Ge. EUTRIC GLEYSOLS

These soils are largely confined to the United King-
dom under cool marine climatic conditions, and
also occur in the western Po Valley in Italy under
Continental Mediterranean conditions. In the
relatively low rainfall zones of the southern United
Kingdom and in the Po Valley arable cropping is
important, whereas in the northern United Kingdom
livestock production from pasture is the main enter-
prise. In Norfolk they occur on level topography
with a mean annual rainfall of 600-800 mm Intensive
arable farming is practised. Winter wheat yields of
6 t/ha and sugar yields of 8 t/ha are common Simi-
larly, in the coastal zone of southern United King-
dom, arable cropping is important in addition to
livestock production from pastures. In Leicester-
shire, Nottinghamshire and east Yorkshire arable
cropping and livestock production from pastures are
of equal importance while in Ayrshire in Scotland,
where mean annual rainfall is >1 000 mm, dairy
farming is the major enterprise with pastures yield-
ing 11-14 t Dm/ha under intensive management. In
Cheshire and Lancashire livestock production from
pastures capable of yielding 9-10 t Dm/ha is the
major en.terprise. Farther north in Cumberland
there is a high proportion of these soils under rough
grazing. In the region around Leeds, in Northern
Ireland, in Caithness in Scotland and in the Orkney
Islands livestock farming is the major enterprise on
these soils. In Northern Ireland pastures under
intensive fertilization yield 14 t Dm/ha under a mean

annual rainfall of 1 200 mm These soils are gener-
ally susceptible to cattle treading damage because of
excess wetness and poor soil structure.

Gh. Humic GLEYSOLS

The Humie Gleysols are largely confined to the
United Kingdom and Ireland, where mean annual
rainfall is >1 250 mm. In the Pennine region of
England, sheep production from rough grazing is
the major enterprise. In Glamorgan, Wales, live-
stock production from improved pasture is practised
whereas in the west of Ireland these soils are devoted
largely to sheep and cattle production from low-yield-
ing pastures. These soils occur to a small extent
under Warm Steppe conditions near Budapest in
Hungary. Mean annual rainfall is 550-700 mm and
intensive vegetable and fruit production is the major
land use.

H. Phaeozems

He. CALCARIC PHAEOZEMS

These soils which occur on level topography are
largely confined to Hungary, Czechoslovakia and
Yugoslavia. They occur under steppe climatic
conditions with a mean annual rainfall of 550-750 mm
and are devoted to intensive arable cropping.

In the Danube plain in Czechoslovakia, maize,
cereals and sugar beet are intensively cultivated.
Vines and tobacco are also important with cattle
production as a subsidiary enterprise. Irrigated
sugar beet yields of 82 t/ha have been achieved with
forage maize capable of yielding 19 t Dm/ha under
irrigation. Many of these soils are sodic or saline
and are also devoted to intensive cultivation. In
southeast Hungary, major uses include vegetable
production, cereals, sugar beet and fruit. The soils
are saline in the Pannonian Plain in Yugoslavia
and intensive cropping of wheat, maize, sugar beet,
potatoes and some vine cultivation is carried out.

Hg. GLEYIC PHAEOZEMS

These soils occur on level topography mainly in
Hungary and in Czechoslovakia under steppe condi-
tions with a mean annual rainfall of 550-700 mm,
and in some cases lower than this. In the Little
Alföld region of Hungary, cereals, maize, market
gardening and fruit production are important, whereas
in the Elbe plain of Czechoslovakia, livestock produc-
tion is practised in addition to intensive arable
cropping. In the Great Alföld of Hungary, where



mean annual rainfall is <550 mm the soils are sodic
and are devoted to cereals, maize, market gardening,
vine and fruit cultivation. Irrigation is required for
maximum yields.

Hh. HAPLIC PHAEOZEMS

These soils are most extensive in Romania and
Hungary and occur under steppe conditions. Mean
annual rainfall is 400-800 mm In the Transdanubian
and the Great Alföld regions of Hungary, cereals
and maize are intensively cultivated, together with
vegetables near Budapest. The Haplic Phaeozems
which occur in the lowlands and semi-mountainous
zones of Romania are also under intensive cultivation.
Crops include maize, cereals and sugar beet. In
northeast Romania these soils are sodic and are
devoted to intensive arable farming including fruit
production.

Hl. Luvtc PHAEOZEMS

The Luvic Phaeozems are confined to Romania and
Bulgaria. Associated annual rainfall is 400-800 mm.
They occur throughout the semi-mountainous zone
of Romania and also in the lowla.nd region south-
west of Bucharest. Maize production is highly
concentrated and also wheat and livestock production.
A petrocalcic phase also occurs and is devoted to
intensive arable farraing including fruit cultivation.
In northern Bulgaria, land use is similar but forestry
assumes a greater role.

L Lithosols

The Lithosol complexes occur in the major mountain
land masses of Europe. The associated soils are
varied and include Luvisols, Rendzinas, Podzols,
Regosols and Rankers. Climatic types range from
continental Mediterranean to taiga.

In the A/pine regions of France and Italy forestry
and livestock production from improved and rough
grazings are the major uses whereas in the Swiss
Alpine zone a large proportion of the Lithosol com-
plexes is unsuited to plant production because of
climatic severity. In the lower elevations, forestry
and livestock production from Alpine and improved
pastures are the major enterprises. lin some of the
included valley zones, under favourable climatic
conditions, crops such as fruit are produced. In the
Pyrenees forestry and rough grazingi occur in about
equal proportion. In the French Ct'Nennes land use
includes forestry, rough grazing and fruit production
under temperate Mediterranean conditions. In the
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Trás-os-Montes a,nd Alentejo mountain zones in
Portugal, they are devoted to arable cropping includ-
ing fruit production, forestry and rough grazing.
Climate is relatively favourable in this zone. Mean
an.nual rainfall is 400-800 mm.

In the Greek Lithosol complex zones climate is
generally Central Mediterranean with severe moisture
deficits. In 'ThessaIy these soils are devoted to
arable cropping including fruit production (cereals,
tobacco, olives, citrus and vines), while in Epirus
and the Peloponnese rough grazing and forestry are
the tnajor uses.

In the Taurus and eastern Anatolia Lithosol zones
in Turkey, rough grazing devoted to extensive live-
stock raising is the major use with afforestation
assuming a major role in some zones. Mean annual
rainfall is 1 000-2 000 mm. In the Yugoslavian
Lithosol zone along the Adriatic coast, the farming
system is mainly sheep raising on low quality pastures.
Some vines, olives, maize and durum wheat crops
are also cultivated. At 460 m elevation introduced
grass cultivars have yielded 6.5-9.5 t Dm/ha compared
with 8-11.5 t/ha at 1 000 m elevation. Mean annual
rainfall is 800-1 000 mm. Afforestation is also im-
portant.

Because of the climatic severity of the Scandinavian
Lithosol zone, plant production is precluded from
large areas but extensive reindeer grazing is possib/e
in small areas. Similarly, in Iceland the Lithosol
complexes are unsuited to plant production. In the
Kola peninsula of northwest USSR, forestry is the
main land use with some reindeer grazing. In the
west of Ireland land use on these soils is limited to
extensive sheep and cattle raising from low yielding,
low quality grazing.

The LithosoI complexes are extensive in tlae Cau-
casus zone in Georgia, Azerbaijan, Armenia, Crimea
and in southern USSR. Land use includes forestry,
rough grazing and some arable and fruit crops. The
Lithosol complex with associated Chromic Cambisols
in Georgia and Azerbaijan is devoted largely to
pastures and meadows. The Lithosol complexes in
the Urals are limited to reindeer grazing in the north
and forestry and rough grazing in the central and
southern components.

J. Fluvisols

Jc. CALCARIC FLUVISOLS

The Calcaric Fluvisols are distributed widely through-
out Europe and are most extensive in France, Yugo-
slavia, Romania and Turkey. They are highly im-
portant agricultural soils occurring on leve] to-
pography along the major rivers such as the Danube,



Oder, Rhone and Tisza. They occur under
climatic conditions ranging from Cold Temperate
in the German Democratic Republic to Steppe in
Romania.

In Albania the Calcaric Fluvisols are intensively
cultivated with crops including cereals, maize, fruit,
vines and olives. Under irrigation, hybrid maize
produces in excess of 9 t/ha of grain. In Greece
crops such as wheat and sugar beet, fruits and vines
are important. Irrigation is required for maximum
yields and exceptionally high yields of sugar beet
are attainable. In the Aegean region of Turkey the
Calcaric Fluvisols are intensively cultivated with
crops including vines, figs and olives. In Romania
intensive cropping is also carried out. In the Rhone
valley and estuary in France, vines, market garden-
ing, fruits and orchards are concentrated on these
soils. In the upper valley of the Oder, dividing the
German Democratic Republic from Poland, intensive
arable cropping is carried out on these soils while
to the south forestry assumes a significant role.

In the Danube, Tisza and Saya valleys in Yugosla-
via, intensive cereal, maize and pasture cropping
together with fruit production is practised. Grain
maize yields of 9 Oa have been obtained under
irrigation and pasture yields of 12.7 t Dm/ha have
also been achieved.

In northern Groningen and Friesland in the Nether-
lands, there is intensive arable and grassland farm-
ing. Winter wheat yields average 6-8 t/ha and sugar
yields of 8.5 t/ha are attainable with good manage-
ment under a mean annual rainfall of 750-800 mm.
In Friesland, pasture stocking rates of 2.3 cows/ha
are attainable under intensive management produc-
ing a milk output in excess of 8 000 kg/ha. Similarly
in Belgium, arable and grassland farming is carried
out with intensively managed pastures capable of
yielding 12 t Dm/ha under an annual rainfall of
800 mm.

Je. EUTRIC FLUVISOLS

The Eutric Fluvisols also have a wide distribution
and are particularly extensive in the USSR. They
occur also in Germany, Poland, Switzerland and the
United Kingdom. Their associated climate ranges
from cool temperate to steppe.

In the lower Volga zone of the USSR, intensive
arable cropping is practised. Crops include cereals,
maize, oilseed, vegetables and forage crops such as
alfalfa. Average hay yield in flood-plain meadows
is 9 t/ha with intensive fertilization. Irrigation is
required for maximum yield. Mixed arable and
livestock farming is practised in Ukraine. In the
valleys of the Ebro, Tagus, Guadiana and Guadal-

quivir in Spain these soils are mostly devoted to
intensive arable cropping including fruits and vines.
Crops such as sugar beet, forage maize, soybean,
alfalfa and clover are successfully irrigated. In the
Wash area in the United Kingdom, intensive horti-
cultural cropping is carried out and crop yields are
high. In Poland sugar beet yields of 35 t/ha are
attainable and irrigation is necessary for maximum
yields. In the middle section of the Vistula valley
pasture production potential is 30-40 t/ha fresh
matter. In the Elbe valley in Germany the Eutric
Fluvisols are intensiveiy cultivated and are also
devoted to livestock production from pastures with
some areas afforested. In the Vendsyssel region in
north Denmark intensive arable and livestock farm-
ing is practised. Fodder root crops and barley are
important. The soils are coarse textured and irriga-
tion is necessary for maximum yields. Mixed arable
and livestock farming are the land use in the Nether-
lands.

K. Kastanozems

Kh. HAPLIC KASTANOZEMS

The Haplic Kastanozerns occur under semi-warm
steppe conditions in the Caspian and Black Sea
regions of southern USSR. They are mostly sodic
and their associated annual rainfall is 300-500 mm.
They are devoted to arable cropping and meadows
and pasture land for animal raising. They occur
on level topography and are coarse and medium
in texture. Irrigation is required for maximum
yield.

In south Ukraine cereals, tobacco and livestock
are important. Two or three crops per year are
possible under irrigation. Near Odessa, winter
wheat yields 7 t/ha under irrigation. In south
Ukraine, under rainfed conditions, average maize
yield is 15 t/ha fresh fodder. In the Volga region
rainfed wheat yields 0.6-2.4 t/ha compared with
3.5 t/ha under irrigation. In Georgia and Azerbaijan
land use includes rough grazing and arable cropping.
In Azerbaijan winter wheat yields of 6 t/ha have
been obtained under irrigation. The pastures on the
Haplic Kastanozems are low yielding and of lovv-
quality in the scrub-steppeland environment. A
lithic phase of the Haplic Kastanozern on level to
hilly topography occurs in eastern Anatolia in Turkey,
and extends into Georgia and Armenia and also
occurs in north Kazakhstan. In Turkey land use
is confined to sheep, goat and cattle raising 011 rough
grazing and there is limited arable cropping. In
Armenia and Georgia arable cropping is practised.
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Crop yields are low throughout the Haplic Kastano-
zems because of severe moisture stress and irrigation
is required for maximum yields. Desertification
hazard is moderate.

Kk. CALCIC KASTANOZEMS

Calcic Kastanozems on hilly topography occur in
the Van Lake region of eastern Anatolia in Turkey
under a mean annual rainfall of 400-800 mm They
are devoted to nomadic husbandry of sheep, goats
and cattle on rough grazing land. A sodic phase
occurs extensively on level topography in southern
USSR under a mean annual rainfall of 300-500 mm
It is devoted to livestock production from rough
grazing. Some arable cropping is also carried out.
Severe moisture stress is a major limitation.

KI. Luvic KASTANOZEMS

These soils, which are saline or sodic, occur in south-
ern USSR. The saline soils occur in the western
Caspian Sea zone under a mean annual rainfall of
300-500 mm. They are devoted to arable cropping,
forestry and also livestock production. The sodic
soils are devoted to arable cropping and livestock
production from grazing while in Kazakhstan, north
of the Caspian Sea, these soils are devoted to rough
grazing only. Severe moisture stress is a major
limitation and desertification hazard is moderate.

L. Luvisols

Le. CHROMIC LUVISOLS

The Chromic Luvisols occur most extensively in
subtropical Mediterranean to continental Mediter-
ranean climates in Turkey, Greece, Italy, Spain and
Albania. However, they also occur under semi-warm
steppe conditions in Hungary and under cool marine
conditions in the United Kingdom.

They occur on level topography in the North
Downs regions of the southern United Kingdom
under a mean annual rainfall of 600-800 mm They
are devoted to arable cropping and dairy production
from pastures. Pasture yields are limited to approx-
imately 8.5 t Dm/ha due to moisture stress limitation.

Under steppe conditions in the Balkan uplands,
where mean annual rainfall is 400-800 mm, arable
cropping, livestock production, forestry and fruit are
the main enterprises. New wheat cultivars yield
5.3-7.0 t/ha of grain and beet sugar yields of 8.8 t/ha
are attainable under irrigation. Rainfed wheat and
maize grain yields are limited to 3-4 t/ha. In the
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Black Sea region of Turkey, these soils are devoted
to arable use, forestry, grazing and fruit. Maize
is highly concentrated in this region which has a mean
annual rainfall of 800-1 000 mm. Chromic Luvisols
also occur in the Meseta region of Spain under an
annual rainfall of 400 mm and they are devoted to
arable cropping including malting barley, fruit, vines
and sheep raising. Irrigation is necessary for max-
imum yields. These soils also occur on hilly terrain
in Transdanubia in west Hungary, where arable and
livestock farming with fruit and market gardening
are the main enterprises.

The Chromic Luvisols, associated with hilly and
mountainous terrain in countries such as Greece,
Albania, Italy, Portugal, Turkey, are stony in charac-
ter. In Greece they are devoted mainly to rough
grazing, forestry, and some arable and fruit cultiva-
tion. In the Pindus Mountains and Mount Olympus
zones, sheep, goat and cattle raising are extensive.
Grazings are poor in quality yielding only 1-2 t
Dm/ha. Some areas are afforested and arable crop-
ping is limited.

In Albania the Chromic Luvisols are largely affor-
ested. Accessible areas are cultivated and crops
include wheat and maize. Fruits and vines are ex-
tensively cultivated on these soils in Apulia in Italy
and also in Sicily. In Campania and in Latium on
the Tyrrhenian coast in southwest Italy, land use
comprises arable cropping, livestock raising from
rough pastures and fruit, vine and olive cultivation.
At Palermo, Sicily, rainfed maize yields 3.5-4.5 t/ha
of grain under a mean annual rainfall of 500-750 mm
compared with 6.5 t/ha with supplementary irrigation.
In southern Algarve and in Estremadura in Portugal,
fruits and vines are intensively cultivated on these
soils, while in Alentejo cereals including durum
wheat assume an important role. In Bulgaria the
Chromic Luvisols are largely under forest. However,
in the south, cereals, livestock, fruit and vines are
important. In the Marmara region of Turkey, under
a mean annual rainfall of 400-800 mm, arable cropping
is important. In southeast Anatolia in Turkey under
a similar rainfall, cereals, sheep, goat and cattle rais-
ing and some fruit and vine cultivation together with
forestry constitute the land usage.

Lg. GLEYIC LUVISOLS

The Gleyic Luvisols are most extensive in the USSR,
France, Romania, Poland, Yugoslavia and Czecho-
slovakia. They occur mainly under cold and cool
temperate conditions and under Semi-warm Conti-
nental conditions. Associated mean annual rainfall
ranges mostly between 400-800 mm.

In Belorussia, the soils are coarse textured and
occur on level topography. They are largely devoted
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to livestock production on pastures with arable crop-
ping playing a minor role. In Ukraine, arable cropping
and livestock production from pastures are important.
Near Bryansk in central 'USSR a high proportion of
the Gleyic Luvisols is afforested.

In France, where they occur extensively on level
topography, they are largely devoted to arable crop-
ping and pasture livestock production. The soils are
mainly medium and fine textured and rainfall is

relatively high. The soils are subject to excess wet-
ness in winter and early spring and moisture stress
in the growing season. Annual maximum precipita-
tion deficit is 200-300 mm.

In Poland they are mainly under arable use, with
some areas afforested. Cereals and root crops includ-
ing sugar beet are intensively cultivated. Mean
annual rainfall is 500 mm an.d irrigation is necessary
for maximum yields. In Yugoslavia the Gleyic
Luvisols occur on level and hilly topography. They
are devoted to arable cropping, rough grazing and
forestry. Mean annual rainfall is 800 mm. In
Czechoslovakia, land use comprises arable cropping,
pastures, meadows and forestry. In the Baltic coastal
region of the German Democratic Republic, the
Gleyic Luvisols are devoted to intensive arable
cropping which includes cereals, sugar beet, potatoes
and forage crops. Mean annual rainfall is 400-
600 mm and irrigation is required for maximum
yields.

Lo. ORTHIC LUVISOLS

The Orthic Luvisols are highly important agricultural
soils occurring throughout Europe under climatic
conditions ranging from cool marine in Ireland to
semi-warm steppe in Hungary and Bulgaria. In
Western Europe they are largely associated with cool
temperate climate. However, they also occur im-
mediately north of the Chernozems under cold
continental conditions in a belt extending in a
northeast direction from west Ukraine to the Urals
in the USSR.

The Orthic Luvisols on level topography are
largely limited to the Rhine Valley in Germany,
Poland and the USSR. In the Rhine Valley they
are mainly devoted to cereal cropping and vines.
Mean annual rainfall is 800-1 000 mm a.nd excep-
tionally high wheat yields of up to 8 t/ha are attain-
able. In Poland wheat and sugar beet are particularly
concentrated on these soils together with livestock
production on pastures. In Ukraine they are devoted
to mixed arable and grassland farming under a mean
annual rainfall of 500-750 mm. In central USSR
farming consists of cattle and sheep raising on pastures
and meadows and also cereal, maize and root crop
cultivation.

The Orthic Luvisol map units on undulating and
rolling terrain occur extensively in Western Europe,
particularly in France where they are devoted mostly
to mixed arable and livestock farming. Wheat and
sugar beet are particularly concentrated and in the
better endowed rainfall zones of France, pasture
production potential under intensive fertilization is
10-12 t Dm/ha. Forage maize yields of 16 t Dm/ha
have been recorded. Arable cropping is intensive in
Denmark. In the Plateau zone of Switzerland, under
a mean annual rainfall of I 000-1 200 mm, high
yields from cereals and pastures are possible. In
Poland these soils are intensively cultivated under a
mean annual rainfall of 500-700 mm. Cereal yields
are approximately 4.5 t/ha of grain. In Schleswig-
Holstein in the Federal Republic of Germany inten-
sive arable and livestock farming is practised. In
Bavaria maize silage and fodder beets are capable of
yielding 16-18 t Dm/ha. Pasture productivity is also
high. Cattle livestock density is approxima.tely 100
Lu/100 ha UAA. Under a mean annual rainfall of
800 mm, beet sugar yields in excess of 8 t/ha have
been achieved.

In the German Democratic Republic these soils
are also intensively cultivated. Irrigation is necessary
for maximum yield. In Belgium, under a mean
annual rainfall of 800-1 000 mm, mixed arable and
livestock farming is practised. In the United King-
dom the Orthic LuvisoIs are also devoted to mixed
arable and grassland farming. In the Torquay-
Lincoln area dairying and cattle production are
major enterprises. High pasture yields are attainable.
In the extreme southeast, fruit production is
common.

In Ireland livestock production on pastures is the
major land use, with arable cropping as a secondary
enterprise. With a mean annual rainfall of 1 000 mm,
pasture yields of 13 t Dm/ha are possible with intensive
fertilization. Current pasture stocking rate is 130

w/100 ha. Sugar beet yields of 50 t/ha and wheat
and barley yields of 7.5 t/ha are attainable. In the
hills and high plains of northern Italy there is intensive
arable cropping, including fruit, on these soils. Mean
annual rainfall is 750 mm. Irrigation is required
for maximum yields.

The Orthic Luvisols on rolling to hilly topography
occur most extensively in France and also in Hungary,
Turkey, Yugoslavia and Czechoslovakia. In north-
west France they are devoted to intensive arable and
grassland production. Cattle livestock density is
approximately 120 Lu/100 ha UAA. In the Dauphine
region in southeast France, livestock production is
the main enterprise together with forestry. In
Czechoslovakia arable cropping is extensive with
some areas devoted to forestry and rough grazing.
These soils are intensively cultivated in Hungary.



In the transdanubian region, cereals, potatoes, fodder
crops and sugar beet are produced. Between the
Danube and the Tisza, potatoes and vegetables are
raised. In the southeast Great Alföld, wheat, maize,
alfalfa, sugar beet, oilseed and onions are important.
In the Nyiregyhaza region, rye, potatoes, tobacco
and sunflower are cultivated. Mean annual rainfall
is 550-700 mm In Turkey forestry is the dominant
land use; in the Marmara region intensive arable
cropping is practised.

The Orthic Luvisol map units on hilly and moun-
tainous topography are stony or lithic in character.
They are subject to slope limitation and susceptible
to erosion. In the Balkan mountains zone of
Bulgaria they are devoted largely to deciduous forest
with livestock raising, arable cropping and also tree
fruits to a small extent. However, in southern
Portugal arable cropping together with fruit produc-
tion is important, while some areas are afforested.
In eastern Anatolia in Turkey, land use is confined
to nomadic grazing of sheep, goats and cattle. In
contrast, in the Aegean and Marmara zones arable
cropping and fruit production are important enter-
prises in the more favourable soil areas, with forestry
and rough grazing comprising the remaining uses.

Lv. VERTIC LUVISOLS

The Vertic Luvisols are confined to the Meseta zone
in Spain, where they occur under temperate Mediter-
ranean conditions. They are important agricultural
soils in this region and are devoted to cereal produc-
tion, fruits and vines, with some areas under forestry
and rough grazing.

M. Greyzems

MO. ORTHIC GREYZEMS

These soils extend from the Ukraine to the Urals
in central USSR, in the Northern Steppe zone. They
occur as large isolated units in the above zone and
are devoted to arable and grassland production.
Their texture is medium and coarse. Mean annual
rainfall is 500-1 000 mm.

0. Histosols

Od. DYSTRIC HISTOSOLS

These soils are largely :confined to cool and cold
temperate climates. They are extensive in the Taiga
zone and also under cool marine conditions. They
cover vast areas in the USSR and Finland and, to a
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lesser extent in the Federal Republic of Germany,
the United Kingdom, and some other countries. In
the USSR above the Arctic Circle their use is limited
to extensive deer grazing because of climatic severity.
In the Taiga zone of northern Finland and in central
USSR they are largely afforested or unused. In
northeast Ukraine and southern Belorussia they are
mostly unused. However, in west central Ukraine
they are used for arable and grassland farming.
Under reclaimed conditions in Ulcraine, high yields
have been obtained from pastures, maize and fodder
beets. In northeast Scotland, under a mean annual
rainfall in excess of 2 000 mm, their use is limited to
extensive sheep grazing with extremely low stocking
rates on low-quality swards yielding 2.5 t Dm/ha.
In contrast, in the Federal Republic of Germany
and the Netherlands these soils are devoted to inten-
sive pasture utilization. The Dystric Histosols con-
stitute the English Fenlands which are intensively
cultivated and productive soils. In the Caspian Sea
zone in south USSR, the Dystric HistosoIs occur on
a small scale and are sometimes saline. They are
devoted to arable cropping or rough grazing, or are
unsuited to agriculture.

Oe. EUTRIC IIISTOSOLS

These are highly important agricultural soils in
Germany, Poland and the Netherlands where they
are devoted to intensive arable and pasture use. In
Bavaria, under a mean annual rainfall of 800 mm,
cereals and potatoes are intensively cultivated.
Similarly, arable cropping is important along the
Warta Valley in Poland. In the Netherlands they
are devoted to intensive pasture use. In the mid-
lands of Ireland, reclaimed Eutric Histosols are
highly suited to intensive pasture production and
arable cropping. Exceptionally high yields from
crops such as potatoes, carrots and onions are attain-
able and pasture yields of 10 t Dm/ha have been
obtained.

OX. GELIC HISTOSOLS

These occur in the permafrost zone of the USSR.
Their use is limited to deer grazing.

P. Podzols

Pg. GLEYIC PODZOLS

These soils, which occur on level terrain, are confined
to the Taiga zone south of the permafrost boundary-
in northern USSR. Forests are extensive and reindeer
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farming is common, with the herds moving according
to herbage availability. They also occur in the Swiss
Alpine regions under a mean annual rainfall of 1 200-
1 600 mm Land use consists of forestry and cattle
and sheep raising on improved and rough pastures.

Ph. HUMIC PODZOLS

The Humic Podzols occur in the Federal Republic
of Germany, the Netherlands, Belgium and Den-
mark under Cool Temperate conditions. They are
coarse textured and occur on level topography. They
are devoted to intensive arable use and livestock
production. Annual maximum precipitation deficit
is 100-200 mm for much of these soils. Under
rainfed conditions in Denmark, herbage yield potential
is approximately 8 t Dm/ha. In Schleswig-Holstein
in Germany, average pasture yield over the 1970-75
period was 6 t Dm/ha.

Pl. LEPTIC PODZOLS

These soils occur under cool and cold temperate
climates and are most extensive in Poland, Romania
and the USSR. They are coarse textured and occur
on level and hilly topography. Their associated
annual rainfall is 600-750 mm. They are devoted
to arable farming, livestock production on grassland
and rough grazing and also to afforestation in the
more hilly regions. In Romania they occur on hilly
and mountain.ous topography in the Carpathian and
Transylvanian Alps regions. They are stony in
character and largely afforested. Some areas are
devoted to livestock production from pastures.

Po. ORTHIC PODZOLS

The Orthic Podzols occur mostly under taiga condi-
tions in northern USSR and also in the Alpine zone.
In addition, they occur under cool and cold tem-
perate conditions and to a small extent under cool
marine and cold temperate Mediterranean condi-
tions.

In the taiga and tundra regions of USSR, they
are largely devoted to deer grazing. In the taiga
region of northern Sweden, where they are stony in
character, forestry is the major use. In the Lake
Ladoga region, north of Leningrad, forestry is also
the major use with small areas under cropping. In
Iceland, where erosion is a serious problem, cattle
and sheep raising on rough grazing is the major use.
In northern Finland the Orthic Podzols are mostly
under forest or unusable. In the south of Finland

forestry is also extensive with limited arable and
pasture uses. In this region grass swards are liable
to severe winter damage. In the Karelian zone in
northwest USSR forestry and reindeer grazing are
the main uses and where the climate is not restrictive
limited cropping is carried out. Further north in
the Kola Peninsula where the soils are stony, deer
grazing and forestry are the major uses. In southern
Sweden where the climate is cool temperate, forestry
is the dominant use with some interspersed areas
under arable and pasture use. Cattle are relatively
highly concentrated. Annual rainfall is 400-800 mm
and over the 1972-75 period rainfed barley yielded
2.4 t/ha compared with 3.6 t/ha under irrigation.

The Orthic Podzols extend throughout Norway.
They are stony and largely afforested. In the Agder
southern coastal region and the Trondelag region,
some livestock farming including dairying is carried
out. In the coastal tip of southeast Norway, cereals,
potatoes and dairying are concentrated under Cool
Temperate conditions. Barley yields of 3 t/ha and
oat yields of 3.6 t/ha are attainable. In the coastal
strip of southwest Norway, under cool temperate
conditions, dairying is important. Cattle a.nd sheep
raising are important in the Innfjord region. Mean
annual rainfall is 1 000-2 000 mm. Pasture yields
of 7.5-9.6 t Dm/ha have been recorded under intensive
management. However, a high proportion of the
soils are unsuited to agriculture.

In the Alpine regions of Italy, Switzerland and
Austria, forestry and Alpine grazing are the major
uses. In the valley areas, such as Lugano in Swit-
zerland, some arable cropping is practised and pasture
productivity is high in these areas. In west Denmark
the Orthic Podzols occur on level and rolling to-
pography and are devoted mainly to arable cropping.
They are coarse textured and subject to moisture
stress. Irrigation is required for maximum yield,
with barley yields increasing from 3.5 t/ha under
rainfed conditions to 5 t/ha under irrigation. Fodder
beets yield up to 9 t Dm/ha of roots and tops. In
the Steiger Wald zone of the Federal Republic of
Germany mixed arable and grassland farming is

practised, including cereals and potatoes with some
areas under forest. In Poland land use consists of
forestry, arable crops and grassland.

In the coastal region of Moray, Banffshire and
Aberdeenshire in northeast Scotland, intensive arable
and grassland farming is practised. In the Gram-
pians, use is limited to extensive sheep raising on
rough grazing. Herbage production ranges from
1.5-3 t Dm/ha of low energy material. In the South
Downs region in England, mixed arable and grass-
land farming is carried out in addition to forestry
and rough grazing. In Beira Litoral in Portugal,
cereals, vines and olives are cultivated in addition



to forestry. Irrigation is required since severe
moisture stress is a major limitation.

Pp. PLACIC PODZOLS

These occur in the United Kingdom and Ireland
under a mean annual rainfall in excess of 1 500 mm.
In the Scottish Highlands, the English Pennines, the
Welsh mountains and the west Donegal mountain
zone in Ireland, land use is limited to extensive sheep
grazing on rough pasture. Stocking rates are ap-
proximately 25 Lu/100 ha. In the Cumbrian mountain
zone in northwest England, pasture quality is good
and dairy farming is practised. Some areas are
afforested or devoted to rough grazing.

Q. Arenosols

Qc. CAMBIC ARENOSOLS

These soils are confined to Poland, the United King-
dom, Spain and Czechoslovakia, are coarse textured
and occur on level topography. They are subject
to moisture stress limitation, particularly in Spain.
Intensive cereal cultivation is practised, particularly
malting barley in the United Kingdom. In Poland
forestry and arable cropping are the main uses. In
Czechoslovakia they are largely under forest. In
Spain they are forested and, in addition, cereals and
fruit cropping is practised.

Ql. Luvic ARENOSOLS

The Luvic Arenosols are confined mainly to Hungary.
They are devoted largely to vine, fruit, maize and
livestock production and are subject to moisture
stress limitation.

R. Regosols

Re. CALCARIC REGOSOLS

In the Netherlands and Denmark they occur as
coastal dunes and are mainly devoted to recreational
use. They occur under steppe conditions in northeast
Hungary and are devoted to maize and fruit produc-
tion. They are coarse textured and irrigation is

required. In Greece, where they occur on suitable
topography, they are devoted to intensive cereal and
fruit production. They are also very extensive on
hilly and mountainous terrain in Macedonia in
Greece where they are largely devoted to extensive
livestock production from rough grazing. However,
in the Peloponnese they are intensively cultivated
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for cereals and fruit cropping. Mean annual rain-
fall is 800-1 200 mm in this region. In Albania they
occur on hilly and mountainous terrain and forestry
and rough grazing are the main uses. However, the
valley areas are intensively cultivated. Associated
annual rainfall is 1 000-1 400 mm.

Re. EUTRIC REGOSOLS

These occur largely under Mediterranean climatic
conditions. They are medium and fine and are
subject to severe moisture stress; irrigation is required
for maximum yield. Cereals, fruit and vines are
concentrated on these soils. In Sicily durum wheat
is concen.trated and vine cultivation is extensive,
while in Tuscany cereals and livestock production
are important. Eutric Regosols occur on a small
scale in central Anatolia in Turkey on hilly and
mountainous terrain under semi-arid conditions and
are associated with vine cultivation. They also occur
to a small extent in Portugal where they are coarse
textured and subject to severe moisture stress limi-
tation. Forestry, some cereals and vines are the
major uses.

Rx. GELIC REGOSOLS

They occur extensively in the permafrost taiga zone
of northern USSR. Some reindeer grazing is prac-
tised.

S. Solonetz

SM. MOLLIC SOLONETZ

This soil is largely confined to Hungary where it
occurs on level topography in the east zone of the
Hungarian Great Alföld. It occurs under Steppe
conditions and is subject to moisture stress limitation.
Cereals, maize and cattle production are the
main features. It is found to a minor extent in
Romania.

SO. ORTHIC SOLONETZ

The Orthic Solonetz occurs under semi-arid conditions
in northwest Kazakhstan and in Kalmytskaya. In
the former region it is devoted to extensive livestock
production on arid grazing. Herbage yields are
1 000 kg Dm/ha in the better areas. In Kalmytskaya
cereal cropping is carried out. Irrigation is required
for satisfactory yields. Desertification hazard is
high.



VC. CHROMIC VER'TISOLS

The Chromic Vertisols are fine textured and occur
on level topography under Subtropical Mediterranean
climatic conditions. They are subject to severe

moisture stress and irrigation is necessary for satis-
factory yields. They are most extensive in Turkey
where they are devoted to cereal cropping and also
livestock production. Some areas are afforested.
In the central lowland region of Cyprus they are
intensively cultivated and crops include citrus, vines
and olives. They are also devoted to sheep produc-
tion in this region. In the Cádiz region in Spain
they are largely afforested. However, cereal cropping
is also important with irrigation enabling high yields
to be attained.

Vp. PELLIC VERTISOLS

The Pellic Vertisols are also fine textured and occur
on level topography. They are mainly confined to
semi-warm steppe zones in Bulgaria, Romania,
Yugoslavia and Hungary. They also occur under
continental Mediterranean conditions in Turkey and
Spain. They are subject to moisture stress limitation
and irrigation is required for satisfactory yields.

In central Bulgaria cereals, fruits and vines are
important crops. In the Black Sea lowlands crops
include cotton, tobacco and vines. Under irrigation,
maize yields of >10 t Dm/ha and forage legume
yields of 8-10 t Dm/ha have been recorded. In
Yugoslavia intensive cropping is practised. Similarly
in Spain, and in the Marmara zone of Turkey,
intensive arable farming is also practised.

Planosols

Wd. DYSTRIC PLANOSOLS

These occur mainly in Spain and Yugoslavia and
are subject to severe moisture stress limitation. In
the Andalusian and south Meseta regions of Spain
and in the Pannonian plain in Yugoslavia they are
devoted to cereals, fruit cropping and also livestock
production.

We. EUTRIC PLANOSOLS

These are most extensive in Romania, where they
have fragipan features. They are subject to moisture
stress limitation and are devoted to cereals, maize,
sugar beet and livestock production with some areas
afforested.

Xh. HAPLIC XEROSOLS

The Haplic Xerosols occur in southern USSR in
the Caspian Sea region under semi-arid conditions
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Andosols

Th. Humtc ANDOSOLS

These soils occur in the Carpathian Mountains.
Stony and subject to slope limitation, they are largely
afforested with pasture areas devoted to livestock
production. Mean annual rainfall is 1 000 mm and
satisfactory levels of pasture yields are attainable.

Tm. MOLLIC ANDOSOLS

The Mollie Andosols are confined to Italy. They
are often lithic and occur on hilly and mountainous
terrain in the Latium and Campania regions and also
in northwest Sardinia. In mainland Italy they are
devoted to arable crops where topography is not
limiting, and also fruit and vines. They are subject
to moisture stress limitation. In Sardinia they are
devoted to cereals, fruit and vines and also to sheep
production on rough grazing.

Tv. VITRIC ANDOSOLS

The Vitric Andosols occur mainly in Iceland and to
a small extent in Sardinia. They are unsuited to
plant production because of climatic severity in
Iceland, except in the southern coastal zone where
there is some cattle and sheep grazing on rough
pastures. They are very susceptible to erosion. In
Sardinia they have the same land use as the Mollie
Andosols.

Rankers

Rankers occur in Spain, Yugoslavia and the United
Kingdom in high rainfall belts of 1 000-2 000 mm
per year on hilly and mountainous terrain. In the
Galician region of Spain, forestry and rough grazing
are the major uses with small areas under arable
and fruit cropping. Cattle production is highly
concentrated on these soils. In the Dinaric Alps in
Yugoslavia, forestry and rough grazing are the major
uses, whereas in the Scottish Highlands their use is
limited to extensive sheep grazing on low-quality
heath vegetation.

Vertisols

X. Xerosols



with a mean annual rainfall of 100-300 mm. They
are subject to very severe moisture stress limitation
and desertification hazard is high. These soils are
devoted to arid grazing and some arable cropping.
They are sometimes saline.

Xk. CALCIC XEROSOLS

These soils are most extensive in Turkey and Spain
and also occur in the Lenkoran plain in the Azer-
baijan region in the USSR where citrus crops, rice,
tea and cotton are produced under irrigation. They
are very extensive in central Anatolia in Turkey,
where they are devoted to arable cropping and cattle,
goat and sheep grazing on bush steppe vegetation.
They are lithic in the mountainous zone of Turkey
and are mainly used for rough grazing. Apart from
severe moisture stress limitation, these soils are highly
susceptible to erosion, particularly in the hill and
mountain zones. A stony phase occurs in the Al-
meira zone of southeast Spain. Devoted mainly to
sheep grazing on arid pasture, it is subject to severe
moisture stress and highly susceptible to erosion.

Xl. LUVIC XEROSOLS

These soils occur extensively in Azerbaijan under
semi-arid conditions. They are used for arable
cropping and some forestry. Desertification hazard
is high. A sodic phase occurs extensively in the
Caspian Sea zone, south of the Volga. It is devoted
to arable farming and rough grazing and is subject
to severe moisture stress limitation.

Z. Solonchaks

Zg. GLEYIC SOLONCHAKS

These soils occur in south USSR, Spain, Turkey,
France and Portugal, largely under Mediterranean
climatic conditions. They are subject to severe
moisture deficits. In the southern Andalusian coastal
region in Spain, they are devoted to fruit, olives,
cotton and cereals under irrigation, and land use
is similar in Azerbaijan. They are subject to salini-
zation.

In the Rhone estuary in France, market gardening
and fruit production are important. In Ribatejo in
Portugal, land use comprises cereals, fruit, vines and
forestry. In the Great Alf6ld of Hungary, under
semi-warm steppe conditions, arable cropping, fruit
and rough grazing are the main uses.
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ZO. ORTHIC SOIANCHAKS

They occur in Kalmytskaya in the USSR under
semi-arid conditions. They are devoted to arable
and rough grazing uses and are subject to salinization
and severe moisture stress limitations.

Conclusions

Europe has a wide range of soils occurring over a
broad climatic range. In Scandinavia and northern
USSR where Orthic and Gelic Podzols are dominant
under Taiga conditions, land use is limited by low
temperatures to conifer and birch forests with some
Tundra grazing. At the other extreme, in the Med-
iterranean climatic belt extending from Portugal
to Azerbaijan on the Caspian Sea, severe moisture
stress is the dominant limitation. The soils are
mainly Calcic and Eutric Cambisols, Chromic Luvi-
soIs and Xerosols, which are very often stony or
lithic in character and associated with hilly and
mountainous topography. They are highly suscept-
ible to erosion. Cereal and pasture yields are low,
less than 1 t Dm/ha, with rough grazing. However,
vine, fruit, olive and citrus cultivation is carried out
under optimum ecological conditions.

In the relatively high rainfall zone of northwest
Europe where Orthic Luvisols, Dystric Cambisols
and Gleysols are dominant, pasture yields of 12-15 t
Dm/ha are feasible on the free-draining soils with
intensive fertilization. In the Alpine region of
France, Italy, Switzerland and Austria, where Orthic
Podzols, Lithosols, Rankers and Dystric Cambisols
are dominant, afforestation is extensive with livestock
raising in the improved low-elevation pastures and
in the high-elevation Alpine pastures.

In the Central European region of Germany,
Poland, Czechoslovakia, Austria and the French
Massif Central, the Dystric Cambisols which are
commonly stony in character are associated with the
hill and mountain zones and are devoted to forestry,
livestock grazing and arable farming. Moisture
deficits are relatively low and grass and cereal yields
are moderately good. In contrast, in the plains
region of Poland and Germany, mixed arable and
livestock farming is practised on the dominant Leptic
and Humic Podzols, Gleyic Podzoluvisols and Dystric
Cambisols. Intensive arable cropping is carried out
in the Haplic Chernozems of the German Demo-
cratic Republic.

In Hungary, Romania and the Balkans, the Calcaric
Phaeozems, Calcic Chernozems and Gleyic Luvisols
which occur under Semi-warm Steppe conditions are
intensively cultivated. Maize and wheat are the
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major crops. In this region irrigation is necessary
for maximum yield. In the Carpathian and Transyl-
vanian Alps where stony Cambisols are dominant,
forestry is extensive; agriculture is largely limited to
livestock production from pastures.

In the USSR the Eutric Podzoluvisols which occur
under cold temperate conditions are the dominant
soils. They are devoted to mixed arable and grass-
land farming and forestry. Crop yields are limited
by climatic constraints and impeded drainage in the
associated Gleyic Podzols is also a major limitation.

The Chernozems are the dominant soils of the Ukraine
and south USSR steppe zone. They are devoted to
intensive arable cropping, particularly wheat and
maize, and also to pastures and meadows for livestock
production. Moisture stress is a limiting factor and
these soils are highly productive under irrigation
with forage maize capable of yielding 25 t pm/ha.
Finally, in the Caspian Sea region severe moisture
stress and desertification hazard are the major limi-
tations. However, with irrigation, as in the Lenkoran
Plain of Azerbaijan, intensive agriculture is possible.



MORPHOLOGICAL, CHEMICAL AND PHYSICAL PROPERTIES OF THE SOILS OF EUROPE:
DESCRIPTIONS AND RESULTS OF ANALYSIS OF TYPICAL PROFH,ES

In this appendix are presented descriptions and
results of analysis of representative soils for the major
soil units that appear as dominant or associated soils
on the Soil Map of Europe.

The purpose of including these descriptions and
analyses is to help define more clearly the nature of
the soil units. Naturally, they do not show the
range of characteristics of each soil unit, but combined
with the definitions in Volume I they should help
to understand the concepts on which the legend is
based.

Presentation of data

CLASSIFICATION

In most cases the soil is classified according to the
system used in the country in which it was described.

SOURCE

In most cases the data have been drawn from publi-
cations that are normally easy to obtain. Under
the heading Source, the origin of the data is given
as completely as possible.

SITE DESCRIPTION

Location: The sites of the profiles are located by
reference to places or roads easily identifiable on
atlas maps; at times it has been possible to give
the latitude and longitude.

Altitude: The altitude is shown in metres above
sea level. When it did not appear in the original
reference, it has sometimes been added by situat-
ing the profile on a contour map.

Physiography: The terms used to describe the land-
scape differ from one writer to another, and it
has not been possible to standardize the termi-
nology.

APPENDIX

Drainage: Without reference to a specific system,
drainage is frequently the synthesis of runoff,
permeability, infiltration and internal soil drainage.

Parent material: The nature of the bedrock is given
under this heading.

Vegetation: Very often this heading reflects soil
utilizations (field crops, pasture, etc.). Otherwise,
the nature of the plant cover is given in very general
terms.

Climate: Annual rainfall and mean annual temper-
ature are generally given. At times it has been
possible to include other details.

PROFILE DESCRIPTION

In principle, an effort has been made to follow as
closely as possible FAO's Guidelines for soil profile
description, 1977, but without deforming the intentions
and interpretations of the writer. At times modifi-
cations have been necessary for purposes of unifor-
mity or because of the length of the text; for some
profiles, the descriptive terms create uncertainty
because of lack of precision by the writer or the
age of the text.

ANALYSES

For a proper interpretation of analyses it is often
important to know the method used. For Europe,
this would have implied giving the method of analysis
for almost every profile, not only because every
country has its own methods, but because even in
the same country rnethods may vary from one
laboratory to the next. In order to avoid this
ongrous task, it is recommended to consult the
original source as necessary, although there, too,
methods are not always cited, or are described
incompletely.





Symbol Soil unit Country Page Symbol Soil unit Country Page

Bd CAMBISOL Dystric Germany (Dem. 94 Lk LuvisoL Calcic Spain 150
Rep.) Lo Orthic Belgium 152

Be Eutric France 96
Bg Gleyic United Kingdom 98 Mo GREYZEM Orthic USSR 154
Bk Calce Spain 100
By Vertic France 102 Od IlisTosoL, Dystric Finland 156

Oe Eutric United Kingdom 158
Ch CHERNOZEM HapliC USSR 104 Oe Eutric USSR 160
Ck Calcic Bulgaria 106
Cl Luvic Romania 108 Pg PonzoL Gleyic Germany (Fed. 162

Rep.)
Dd PODZOLUVISOL Dystric Belgium 110 pg Gleyic USSR 164De Eutric USSR 112 ph Humic Belgium 166
Dg Gleyic France 116 pi Leptic Italy 168

E RENDZINA France 118 Po
Po

Orthic
Orthic

Finland
Sweden

170
172

Gd GLEYSOL Dystric Ireland 120 PP Placic Ireland 174
Ge Eutric United Kingdom 122
Oh Humic United Kingdom 124 Qc ARENOSOL Cambie Spain 176

Ql Luvic Hungary 178
He PHAEOZEM CalCarie Romania 126
Hg Gleyic Poland 128 Sg SOLONETZ Gleyic Romania 180
Hh Haplic Poland 130 So Orthic USSR 182
H1 Luvic Romania 132

Th ANDosoE Humic France 184
Je FluvisoL Calcaric Netherlands 134 To Ochric France 186
Je Eutric Netherlands 136 Tv Vitric France 188
Je Eutric Greece 138

Kk KASTANOZEM Calcic Romania 140 Ve VERTISOL Chromic Spain 190

K1 Luvic USSR 142
Vp Pe'lie Bulgaria 192

Le LuvisoL Chromic Spain 144
We PLANOSOL Eutric Bulgaria 194

Le Chromic Yugoslavia 146 Xk XEROSOL Calce Turkey 196
Lg Gleyic Germany (Fed. 148

Rep.) ZO SOLONCHAK Orthic Spain 198

APPENDIX 93

TABLE 4. LIST OF SOIL PROFILES
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DYSTRIC CAMBISOL

Sauerbraunerde

Source

Location

Altitude

Physiography

Drainage

Parent material

Vegetation

Climate

Profile description

0 8-0 cm

Ah 0-5 cm

Bw 5-45/55 cm

2Bw 44/55-115+ cm

SOIL MAP OF EUROPE

Eid

Germany (Dem. Rep.)

Ehwald, E. et al. Beiträge zur Bodensystematik unter besonderer Beriick-
sichtigung reliktischer und rezenter Merkmale. Tag Ber. dt. Akad. LandwWiss.
Berl., (102) : 272-286, 1970

Gillersdorf (50 km southwest of Weimar)

700 m

Western edge of the Thiiringer Schiefergebirge, long 13° slope to southeast

Well drained

Silt from weathering of schist, greywacke and quartzite (primary)

Spruce plantations (50 years old)

Annual rainfall: 1 005 nun; mean annual temperature: 5°C

Raw humus.

Reddish brown (5YR 4/4) gravelly humic loam; weak fine blocky structure;
roots abundan.t throughout; diffuse boundary.

Red (2.5YR 3-4/6) very gravelly, slightly to moderately stony loam; weak
blocicy structure; roots common; becoming very stony in lower part; clear,
wavy boundary.

Intensely gravelly and stony sandy loam, a little greyer than Bw (2.5YR 3/6);
stones are generally oriented parallel to the slope, with fine earth coatings, many
still differentiated; blocky (fragipan?); few roots throughout.



Horizon Depth
cm

Particle size distribution (mm) %

60-2 mm
Gravel

Coarse
sand
2-0.6

Medium
sand

0.6-0.2

Fine
sand

0.2-0.06

Coarse
silt

0.06-0.02

Fine
silt

0.02-0.002
Clay

< 0.002

O 8-0
Ah 0-5 7.8 7 . 5 8.1 19.7 37.1 19.8 16

Bw 5-45/55 7.1 6.8 6.9 20.9 36.9 21.4 15

2Bw 45f55-115 18.1 1 14.0 11.0 22.7 26.1 8.1 36

Organic matter Extractable cations me/100 g Free oxides

Horizon
% C C/N

pH
KC1

CaCO,
% Ca Mg K Na T

% V
(100 S /1) A1.0.,

%
FeO

0 42 30.8

Ah 3 14.7 3 . 5 0 0.05 2.04 0.09. 0.00 26.7 8 1.40 2. 37

Bw 1 . 3 7.7 4.1 0 0.00 0.63 0. 09 0.00 17.6 4 1.97 2.52

2Bw 0.3 4 . 4 o 0.94 1.44 0.07 0.00 6.5 38 0.83 1.76
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Eutrophic brown earth

Source

Location

Altitude

Physiography

Drainage

Parent material

Vegetation

Climate

France

Mathieu, C. Contribution à l'étude des formations argileuses à silex de Thié-
rache (France). Pédologie, 11(1) : 5-94, 1971

Marle, bois de la Grande Pièce (about 40 km northeast of Laon); Coordinates:
X : 705260 Y : 226350

117 m

Gently undulating, gently sloping, northern exposure

Well drained

Soft chalk without flints (Lower Senonian base)

Hornbeam coppice

Annual rainfall: 930 mm; mean annual temperature: 9.6°C

Proffie description

Ah1 0-3/5 cm

Ah2 3/5-8/16 cm

Bwl 8/16-25/30 cm

Bw2 25/30-45/50 cm

Cl 45/50-65/68 cm

C2 65/68-80183 cm

C3 80/83-115 cm

C4 115-125 cm

125+ cm

Dark brown (10YR 4/3 moist), very humic silty clay; frequent roots; some small
chalk fragments; moderately strong fine subangular blocky structure, few crumbs;
plastic; clear, slightly wavy boundary.

Brown (10YR 4/3 moist) humic silty clay; frequent roots; strong medium to
fine angular blocky structure; plastic; clear smooth boundary.

Dark brown (7.5YR 4/4 moist) slightly humic clay; roots common; strong me-
dium angular blocky structure; firm; plastic; gradual, wavy boundary.

Brown (7.5YR 4.5/4 moist) clay; few roots; weak medium angular blocky struc-
ture; firm; plastic; gradual, wavy boundary.
Dark brown (7.5YR 4/1 moist) and some pale olive (5y 6/3) clay; very few
roots; massive, few slickensides; firm; gradual, wavy boundary.

Strong brown (7.5YR 5/6 moist) clay; few roots; massive, few slickensides;
firm; gradual, wavy boundary.
Dark brown (7.5YR 4/1 moist) clay; few roots; massive, few slickensides; firm;
gradual, wavy boundary.
Dark brown (7.5YR 3.5/2 moist) heavy clay; massive, frequent slickensides;
plastic; clear, irregular boundary.
Very fine chalk fragments; an upper layer 30 cm thick with about 15% heavy
clay, 25% clay fragments over 5 cm in diameter and 60% fragments less than
5 cm of which 80% less than 1 cm; below this layer, coarser chalk fragments,
about 75% over 5 cm in diameter; in general, the large fragments are angular in
both layers, while the smaller fragments are angular in the lower layer and
subrounded in the upper layer.
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EUTRIC CA.MBISOL Be



Horizon
Depth

cm

Particle size distribution (mm) % Organic matter

Sand
2-0.05

Coarse silt Fine silt Clay
0.05-0.02 0.02-0.002 <0.002 % C % N C/N

Ahl O-3/5 10.2 25.5 19.2 45.0 5.4 0.4 12.8
Ah2 3 /5-8 /16 8.7 27.5 19.7 43.9 2.7 0.2 10.7
Bw1 8 /16-25 /30 6.8 23.3 17.0 52.8 0.6 0.1 7.6
Bw2 25 /30-45/50 6.6 20.8 22.9 52.2
Cl 45 /50-65 /68 5.0 18.0 25.2 51.7
C2 65 /68-80 /83 5.2 22,5 24.4 47.7
C3 80/83-115 6.1 14.5 28.3 50.8
C4 115-125 8.0 11.7 35.0 47.2

Horizon
PH Extractable cations me/I00 g

Free FeA),
%

Bulk
densityIlf) KC1 Ca Mg K Na T

Ahl 6.9 6.6 40 2.3 0.8 0.1 61.5 1.8 1.10
Ah2 6.2 5.4 25 1.6 0.3 0.1 30.0 1.9
Bwl 5.4 4.1 25 1.1 0.2 0.1 32.0 2.1 1.23
Bvv2 5.7 4.5 32 0.9 0.2 0.1 34.2 2.0 1.27
Cl 5.9 4.8 0.7 0.2 0.1 34.3 2.6
C2 6.4 5.3 0.5 0.2 0.1 28.6 2.5
C3 6.9 5.8 0.5 0.2 0.1 37.9 3.2 1.16
C4 7.4 6.5 0.5 0.3 0.1 42.6 3.2
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Ap

Bgl

Bg2

Cg

GLEYIC CAMBISOL Bg

Brown forest soil
with gleyed B and C

horizons

Source

Location

Altitude

Physiography

Drainage

Parent material

Vegetation

Climate

Profile description

0-30 cm

30-55 cm

55-85 cm

85+ cm

United Kingdom

Ragg, J.M. & Clayden, B. The classification of some British soils according
to the Comprehensive Systern of the United States. Harpenden, 1973. Soil
Survey. Technical Monograph No. 3, Profile No. 22

Blackdykes, North Berwick, East Lothian (40 km northeast of Edinburgh)

40 m

Flat, coastal plain

Imperfectly drained

Till from sandstone, shale, basalt and trachyte (Carboniferous)

Field crops

Annual rainfall: 600-800 mm; annual mean temperature: 8-12°C

VINIMI

Dark brown to brown (10YR 4/3) sandy clay loam; occasional stones; medium
blocky structure; plastic; roots abundant; abrupt boundary.

Brown (10YR 5/3) clay loam, common stones; abundant fine strong brown
(7.5YR 5/8) mottles and dark greyish brown (10YR 4/2) ped faces; strong
coarse prismatic structure; plastic; roots common; diffuse boundary.

Dark brown (7.5YR 4/2) clay loam with abundant fine strong brown (7.5YR
5/8) mottles, grey (10YR 5/1) streaks and ped faces; strong coarse prismatic
structure; plastic; few roots; diffuse boundary.

Dark brown to brown (7.5YR 4/2) clay loam witb faint brown (7.5yR 5/4)
rnottles and brown (7.5yR 5/2) streaks; massive; firm; stones common, includ-
ing coal and black shale fragments; no roots.



Horizon
Depth

cm

Particle size distribution (mm) %

% C
PH

I-LO
CEC(T)

me/I00 g
% V

(100 S/T)Silt Clay
0.05-0.002 < 0.002

Ap 0-30 25 27 1.8 6.0 16.6 80

Bgl 30-55 26 30 0.7 6.5 18.2 96

Bg2 55-85 27 30 6.8 20.4 sat.

Cg 85 + 27 28 7.0 18.7 sat.
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Ap

AB

Bkl

Bk2

Ckl

Ck2

CALCIC CAMBISOL

Xerorendzina

Source

Location

Altitude

Physiography

Drainage

Parent material

Vegetation

Climate

Profile description

0-15 cm

15-35 cm

35-75 cm

75-90 cm

90-150 cm

150+ cm

Bk

Spain

Gragera, P., Guerra, A. et al. Conferencia sobre Suelos Mediterráneos. Guía
de la excursión española. Profil 4. Madrid, Sociedad Española de Ciencia
del Suelo, 1966

Jaén, Bailén-Granada road, km 30

Approx. 600 m

Slightly rolling hills

Well drained

Mid-Miocene clayey marl

Field crops

Annual rainfall: 697 mm; annual mean temperature: 16.4°C

Light brownish grey (10Y 6/2 dry) clay loam; strong granular structure;
slightly hard; very permeable; limestone nodules; considerable biological activity,
with some burrows; diffuse, smooth boundary.

Brown (10YR 513 dry) silty clay; very strong granular structure; slightly hard;
very permeable; frequent white limestone nodules; very considerable biological
activity; diffuse, smooth boundary.

Yellowish brown (10YR 5/4 dry) clay loam; strong blocky structure; soft; very
permeable; limestone nodules and pseudomycelium frequent between peds; root
penetration easy; diffuse, smooth boundary.

Brown (7.5yR 5/4 dry) silty clay; very strong blocky structure; soft; very
permeable; pseudomycelium abundant.

Brown (7.5YR 4/4 dry) clay loam; strong granular structure; soft; pseudo-
mycelium abundant.

As Ckl, but with small olive brown (2.5'R 4/4) patches of manganese oxide.



In parentheses: after decomposition of carbonates

Horizon
Depth

cm

Particle size distribution (mm) % Organic matter CaCO

Coarse sand Fine sand Silt Clay % C % N ( C/N

Ap 0-15 8.9 28.3 25.2 38.6 1.6 0.17 9 21.9
(1.0) (23.8) (24.0) (22.6)

AS 15-35 6.1 25.5 23.1 45.9 0.7 0.09 8 20.3
(3.4) (21.7) (27.9) (22.6)

Bkl 35-75 7.7 23.9 27.5 41.0 0.3 0.04 7 29.6
(1.4) (21.6) (30.1) (16.2)

Bk2 75-90 5.4 23.1 25.4 47.5 0.2 0.04 5 28.2
(1.3) (20.3) (30.2) (16.6)

ekl 90-150 5.6 30.7 26.7 40.6 0.2 0.03 4 21.5
(1.7) (29.0) (29.9) (14.9)

Ck2 150+ 4.1 26.8 27.7 41.6 0.1 0.05 2 19.1
(1.1) (32.3) (33.6) (12.5)

Horizon

pH Extractable cations me/100 g % V

000 S/T)

Free oxides

110 KC1 Ca Mg Na K S T Fe
A0 ."

Al 0"PPm
SiO .
imm

Ap 7.9 6.9 15.5 1.0 0.2 0.9 17.6 18.5 95 1.0 20 379

AB 7.6 6.8 15.0 1.1 0.2 0.4 16.8 17.2 97 1.0 16 340

Bid 8.0 6.8 14.5 1.2 0.2 0.3 16.2 16.5 98 0.9 14 329

Bk2 7.6 6 7 17.3 1.3 0.2 0.2 19.0 20.0 95 1.0 13 323

Ckl 7.7 6.7 21.0 2.1 0.2 0.2 23.6 24.4 96 1.1 15 321

Ck2 7.7 6.6 16.0 3.1 0.2 0.4 19.7 20.5 96 1.5 12 301

Horizon
Total analyses %

SiO,
--FZ:0-3-

Sif.)
AdA

Si02

Sia, AJX). FeO, MgO CaO NaS) K...0 TiO, Fe0D;

Ap 43.94 9.00 3.31 3.12 14.58 -- -- 0.44 7.3 8.24 35.16

AB 47.18 9.56 3.59 2.52 14.16 -- -- 0.44 7.1 8.33 34.82

Bkl 39.30 8.92 3.41 1.96 20.83 -- -- 0.42 6.5 7.43 30.52

Bk2 44.31 9.27 3.48 2.21 18.64 -- -- 0.47 6.6 8.06 33.73

Ckl 49.70 9.94 3.66 2.92 15.14 -- -- 0.47 7.4 8.45 35.96

Ck2 49.35 11.01 4.14 2.46 13.68 -- -- 0.50 6.8 7.57 31.58
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VERTIC CAMBISOL

Vertic brown soil

Source

Location

Altitude

Physiography

Drainage

Parent material

Vegetation

Climate

Ah2 8/12-20/24 cm

Bwl 20/24-30/50 cm

Bw2 30/50-120/150 cm

Bw3 10-15 cm thick

2-4 cm thick

By

France

Mathieu, C. Contribution à l'étude des formations argileuses à silex de Thié-
rache (France). Pédologie, 11(1): 5-94, 1971

Gronard (about 40 km northeast of Laon); Coordinates: X: 712100 Y: 234280

140 m

Gently undulating, moderate mid-slope, southeast exposure

Well drained

Soft chalk with flint (Upper Turonian)
Permanent pasture

Annual rainfall: 930 mm; annual mean temperature: 9.6°C

Dark greyish brown (10yR 4/2 moist) humic silty clay; strong fine to medium
crumb structure; fairly frequent black flint fragments (1-2 cm) throughout
the horizon, with few scattered larger fragments (5-10 cm), surface very weath-
ered, friable with knife, whitish grey, very dark grey (N 3/0) coat; gradual
smooth boundary.

Brown (10YR 3/4 moist) humic silty clay; strong medium granular to sub-
angular blocky structure; flints as in Ahl ; clear smooth boundary.

Dark brown (10YR 4/4 moist) heavy clay; strong, medium subangular blocky
structure; numerous medium (5-10 cm) flint fragments, especially in the lower
part, whitish grey, very weathered surface, friable with knife; clear very wavy
boundary, characterized by a layer of larger flint fragments.

Dark brown (7.5YR 4/4 moist) heavy clay; strong, coarse to very coarse angular
blocky structure; few slickensides; very firrn; very frequent (50% by volume)
medium (3-10 cm) flint fragments, slightly rounded; many strong brown (7.5YR
5/8) iron-manganese mottles; clear smooth boundary.

Dark brown (7.5YR 4/4 moist) to reddish brown (5YR 4/4 moist) heavy clay;
very strong coarse to very coarse angular blocky structure; with frequent slick-
ensides; very firm; very frequent flint nodules, slightly larger than in horizon
Bw2 (5-15 cm), very slightly rounded, with relatively thin, slightly weathered
coat; frequent strong brown (7.5YR 5/8) iron-manganese patches; locally in
direct contact with the chalk; clear irregular boundary.
Dark olive brown (5YR 3/4) and yellowish (2.5YR 7/6) mottled heavy clay;
compact, with slickensides; very firm; few angular flint fragments; discontinuous
weathering fringe; clear but " spotty " (persillé) irregular boundary.

The chalk lies under the weathering fringe; very strongly weathered, in numer-
ous fragments having a regular, almost continuous brown clayskin from infil-
tration and weathering; the flint beds are perfectly visible.

Profile description

Ahl 0-8/12 cm



Horizon
Depth

cm

Particle size distribution (mm) % Organic matter

Sand
2-0.05

Coarse sift
0.50-0.02

Fine silt
0.02-0.002

Clay
<0.002 % C % N C/N

Ahl O-8/12 12.4 26.3 18.1 43.1 4.5 0.4 10.2
Ah2 8 /12-20 /24 12.9 25.5 18.0 42.3 2.0 0.2 8.4
Bwl 20 /24-30 /50 7.8 9.9 18.9 63.4 0.5 0.1 4.6
Bvv2 30/50-120-150 7.0 8.0 20.2 64.6
Bw3 2 . 6 6.1 20.1 70.1
C 4 3 9.3 24.4 61.8

Horizon
PH Extractable cations me/100 g

Free FeX),%
I-1,0 KC1 Ca Mg K Na T

Ahl 7.4 6.8 sat. 1 . 8 2.0 0.1 34.2 1.60
Ah2 7.9 7.1 sat. 0.8 0.3 0.1 25.9 1.67
13wl 8.0 7.1 sat. 0.8 0.4 0.1 39.6 2.80
Bw2 7.9 6.9 sat 0.7 0.3 0.2 39.4 2.60
Bw3 8.0 7.0 sat. 0.7 0.3 0.1 43.9 2.80
C 8.0 7.1 sat. 0.8 0.3 0.2 42.3 1.97
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HAPLIC CHERNOZEM Ch

Ordinary Chernozem

Source

Location

Physiography

Drainage

Parent material

Vegetation

Climate

USSR

Grin, G.S., Kissel, V.D. et al. Short guide to soil excursion Moskow-Kherson,
Profil 6, p. 52-58, Moscow, Ministry of Agriculture of the USSR, 1964

Moscow-Simferopol road, 30 km south of Novomoskovsk

Slighly undulating plain, eroded

Well drained

Loess (to depth of 20-25 m)

Field crops

Annual rainfall: 410-490 mm; annual mean temperature: 7°C (January: 7°C;
July: 22°C)

Dark grey (moist) clay; blocky coarse crumby structure; firm; frequent roots;
clear smooth boundary.

Dark grey (moist) clay; dusty-fine granular structure; friable; gradual boundary.

Dark grey, slightly brownish clay, becoming lighter in the lower part; fine
granular to crumby structure; effervescence at 56 cm; frequent krotovina,
coprolites and roots; transition gradual.

Dark brownish grey (moist) clay; crumby; compact; fewer roots than in Ah2;
frequent krotovina and coprolites; gradual boundary.

Loess; to 110 cm, pale greyish yellow; below, pale brownish yellow (moist);
compact; calcareous round concretions (10-15 mm) between 80 and 115 cm;
friable, powdery, with " white eyes "; few krotovina.

Profile description

Ap 0-30 cm

Ahl 30-40 cm

Ah2 40-60 cm

AC 60-81 cm

81-160 cm



Horizon
Organic matter PH

H./.0

Extractable cations me/100 g

% C 1 % N C/N Ca Mg Na K T

I

Ap 2.89 0.25 11.5 7.6 31.5 5.5 0.2 0.8 38.0

Ahl 2.05 0.18 11.4 7.4 31.4 7.9 0.2 0.5 40.0

Ah2 1.21 0.12 10.1 7.8

AC 0.57 0.09 6.3 7.8

HAPLIC CHERNOZEM

USSR

Horizon
Depth

cm

Particle size distribution (mm)

1-0.25 0.25-0.10 0.10-0.01 0.01-0.005 0.005-0.001 <0.001

Ap 0-30 0.1 o 41.9 10.3 13.9 36.1

Ahl 30-40 O 4.5 37.8 9.5 12.9 35.3

Ah2 40-60 o O 40.8 10.7 14.1 39.5

AC 60-81 o O 40.1 10.1 14.8 35.1

81-160 7.8 39.0 15.3 1.3 35.5

APPENDIX 105



106 SOIL MAP OF EUROPE

CALCIC CHERNOZEM Ck

Calcareous Chernozem Bulgaria

Source Boyadgiev, T.G. Contribution cì l'étude des sols de la Bulgarie, p. 72-74.
Gand, Université de Gand, 1967 (Thesis)

Location 2 km northeast of Krividol (Vratchansko Province), on the boundary between
the Danube valley and the Pre-Balkan Chain

Altitude 220 m

Physiography Long western slope of the Botunja valley

Drainage Well drained

Parent material Sarmatian marl

Vegetation Field crops

Climate Annual rainfall: 630 mm; annual mean temperature: 11.2°C

Profile description

Ap 0-20 cm Heavy clay (10YR 4.5/2 dry; 3.5/2 moist; 4/2 crushed, moist); moderate very
fine to medium granular structure; the coarse granules are very porous; hard
(dry), sticky and plastic (wet); few fine shell fragments; few fine roots;
calcareous; clear smooth boundary.

Ahl 20-35 cm As Ap, but strong medium to coarse granular structure; gradual smooth
boundary.

Ah2 35-50 cm Heavy clay (10va 5/2 dry; 3.5/2 moist; 4/2 crushed, moist); moderate medium
to coarse granular structure; hard (dry), sticky an.d plastic (wet); worm channels
and krotovina; few fine roots; few fine shell fragments; few flat fragments
coated with a whitish skin of calcareous pseudomycelia; few small to medium,
hard, rounded calcareous concretions; gradual smooth boundary.

ACk 50-67 cm Clay (10va 5/3 dry; 3.5/3 moist; 4/3 crushed, moist); weak coarse granular
structure; hard (dry), sticky and plastic (wet); worm channels lined with
blackish coating; krotovina; few shell fragments; very calcare ous with fine
tubular calcareous concretions and frequent calcareous pseudomycelia, striking,
small and medium, clear, composite; clear smooth boundary.

Ckl 67-88 cm Light clay (10yR 713 dry; 5.5/4 moist and crushed moist); weak medium
granular structure; slightly hard (dry), sticky and plastic (wet); very porous, few
worm channels lined with blackish coating; krotovina; very calcareous, diver-
sified, with fine tubular calcareous concretions dominant; gradual smooth
boundary.

Ck2 88-108 cm As Ckl, except that the CaCO, content decreases.



Horizon
Depth

cm

Particle size distribution (mm) %
C
r.4

FeO0. %

Sand
1-0.05

Coarse silt
0.05-0.02

Fine silt Clay
0.02-0.002 < 0.002 1Free Total

Ap 0-20 5.3 15.5 20.1 59.0 1.5 0.287 1.125

Ahl 20-35 3.9 18.4 22.0 55.7 1.4 0.280 1.157

Ah2 35-50 5.1 18.0 26.8 50.0 1.2 0.269 1.103

ACk 50-67 3.8 19.7 34.5 42.0 0.9 0.226 0.910

Ckl 67-88 0.3 0.177 0.691

Ck2 88-108 13.5 20.2 29.8 36.5 0.5 0.153 0.598

Horizon
pH CaCCh

%

CEC (T)

me/I00 gILO KC1

Ap 8.2 7.2 3.7 50.0

Ahl 8.1 7.2 4,7 49.1

Ah2 8.1 7.3 8.0 42.1

ACk 8.3 7.5 27.0 39.2

Ckl 8.4 7.7 40.5 32.1

Ck2 8.4 7.7 32.0 20.6
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Strongly leached
Chemozem

Source

Location

Altitude

Physiography

Drainage

Parent material

Vegetation

Clhnate

Profile description

Ap 0-20 cm

Ah 20-40 cm

Bt1 40-72 cm

Bt2 72-100 cm

Bt3 100-155 cm

Btkl 155-200 cm

Romania

Popovatz, M. et al. Guide book of excursions. Volume 2. Eighth Inter-
national Congress of Soil Science, Profile 5. Bucharest, 1964

Transylvanian basin, north of Unirea

310 m

Terrace, flat

Well drained

Pleistocene silt clay

Field crops

Annual rainfall: 537 mm; annual mean temperature: 9.50C

Very dark grey (10YR 3/1 moist), dark grey (10yR 4/1 dry) silty clay; weak,
medium granular structure with angular blocky peds (as result of ploughing);
friable, very hard; common roots; slightly gravelly; clear boundary.

Very dark grey (10yR 3/1 dry) silty clay; weak medium granular and fine
subangular blocky structure; in lower part strong medium subangular blocks;
firm, very hard; few fine roots, very fine soft iron-manganese nodules, few hard
in lower part; slightly gravelly; few fine roots; gradual boundary.
Very dark grey (10YR 3/1 moist), dark grey (10yR 4/1 dry) clay, with coarse
very dark greyish brown (10yR 3/2 moist) mottles; strong, medium prismatic
structure; firm, very hard; almost continuous clayey cutans; few very fine
(1 mm) iron-manganese nodules; few pebbles; gradual boundary.

Dark brown (10YR 4/3 moist) clay to silty clay, with very dark greyish brown
(10YR 3/2 moist) vertical streaks; strong fine and medium prismatic structure;
firm, very hard; frequent soft, very fine, and few hard, fine iron-manganese
nodules; fine fissures; slightly gravelly; gradual boundary.

Dark brown (10yR 4/3 moist) clay to silty clay; fissures filled with very dark
grey (10YR 3/1) material; common dark yellowish brown (10YR 3/4 moist)
spots on and in peds; moderate angular and subangular structure, tending to
medium prismatic; firm, very hard; few slickensides; fewer fine iron-manganese
nodules than in Bt2; slightly gravelly; gradual boundary.
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LUVIC CHERNOZEM Cl



Horizon
Depth

cm

Particie size distribution (mm) 5';, Organic matter

2-0.2 0.2-0.1 0.1-0.06 0.06-0.02 0.02-0.002 <0.002 % C % N C/N

Ap 0-20 1.4 1.8 2.8 19.6 27.7 46.7 2.2 0.23 10

Ah 20-40 0.8 1.8 2.4 16.6 24.1 54.3 1.7 0.17 11

Btl 40-72 0.5 1.1 1.2 13.5 18.7 64.5 1.3 0.12 12

Bt2 72-100 0.4 0.8 1.8 16.8 22.7 57.4 0.7 0.07 11

Bt3 100-155 0.3 0.8 1.7 16.7 23.9 56.6 0.5
Btkl 155-200 0.5 0.5 2.0 14 6 25.1 57-3 0.5

Horizon
pH

1-100

CaCO3

%

Extractable cations me/100 g V V

(100 S/T)Ca Mg K Na H T

kp 6.6 0 24.2 5.2 1.6 1.1 5.8 37.9 84

Ah 6.7 0 28.2 6.0 0.6 1.1 5.7 41.7 86

Btl. 7.0 0 33.4 7.6 0.9 0.8 5.1 47.9 89

Bt2 7.0 0 28.5 7.0 0.7 0.8 4.3 41.5 89

Bt3 7.3 0 28.4 6.8 0.7 1.0 3.8 40.8 90

Btkl 8.0 6.1 28.8 7.0 0.7 1.0 37.6 100
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DYSTRIC PODZOLUVISOL Dd

Glossic leached soil
Source

Location

Altitude
Physiography

Drainage
Parent material

Vegetation

Climate

El 7/12-23/57 cm

E/B 24/28-32/110 cm

Btl 23/57-90/115 cm

8t2 90/115-172 cm

BC 172-245 cm

245+ cm
(With bucket auger)

Belgium
Tavernier, R. & Louis, A. La dégradation des
de hétre de la forest de Soignes (Belgique).
165-191, 1971
Uccle, western part of Soignes Forest (south
N 41790 E 1880
125 m
Gently undulating plateau
Well drained
Pleistocene loess (Wiirm III)
Beech monoculture (approx. 50 years, probably third generation), discontinuous
undergrowth of grasses, laurel, anemones; no natural regeneration
Annual rainfall: 835 mm; annual mean temperature: 10°C

sols limoneux sous monoculture
Anal. Inst. St. Cerc. PedoL, 38:

west of Brussels); Coordinates:

Litter, decomposed plant debris.
Black (10yR 2/1) very humic (mor-type humus) loam; weak, medium platy
and fine granular structure; very friable; abrupt wavy boundary.
Dark greyish brown (10YR 4/2) humic loam with purple glints (development
of a micropodzol); moderate medium platy structure; somewhat less friable
than Ahl ; few brown (7.5YR 4/4) concentric (locally subhorizontal) medium
distinct streaks plus faint sharp firm to very firm brown (10yR 4/4) fine specks
and few pale brown (10YR 6/3) faint coarse diffuse mottles; abrupt wavy
boundary.
Yellowish brown (10YR 5/4) loam; weak medium platy structure; very friable;
locally old root channels filled with decomposed organic matter; clear wavy
boundary.
Locally pale brown (10r 6/3) loam; very weak fine subangular blocky struc-
ture, locally weak medium platy; very friable; locally many light brownish
grey (2.5yR 712 to 6/2) large diffuse prominent mottles plus few dark reddish
brown (5YR 3/3) fine distinct sharp specks (small streaks), hard very fine
iron-manganese nodules; locally, this horizon contains completely rotted frag-
ments of Bt materials; abrupt broken boundary: the whitened materials pene-
trate the Bt horizon, primarily along the frequent deep pockets and root
channels.
Brown (7.5YR 4/4) loam to heavy loam; fairly weak fine subangular blocky,
locally platy, structure (0.5-1 cm), mainly particles whose faces show many
leached grains of sand and silt; friable (and resistant); the horizon is mottled
with traces, streaks and especially tongues, pale brown (10YR 6/3), distinct,
clear and diffuse; the pale brown tongues are surrounded with a bright brown
(7.5YR 5/8) coating; very fine iron-manganese nodules, fewer than in the rotted
Bt fragments isolated in the E2 horizon; locally fairly common dark brown
(10YR 3/3) coarse to very coarse diffuse distinct composite mottles; the cleavage
planes are covered with fine light brownish grey (10YR 6/2-7/2) mottles and
leached nodules (siliceous powder); locally, accumulation of iron and humus
on the cleavage planes as a fine blackish brown to yellowish red skin (rust);
frequent clay cutans; evident migration of clay; smooth diffuse boundary.
Brown (7.5YR 4/5-5/6) heavy loam; weak medium subangular blocky structure;
friable (very resistant); the tongues of the preceding horizon continue but are
thinner; frequent clayskins, somewhat darker than the matrix; evident migration
of clay; mottles as in Btl, but somewhat less evident; smooth diffuse boundary.
Brown (10YR 5/4) heavy loam; very weak fine to medium subangular blocky
structure; friable; local migration of clay; frequent small white (2.5y 8/2)
mottles.
Decalcified loess.
Loess -1, staunässegley at 340 cm.
Pebbles and Tertiary substratum composed of yellowish green silt clay at
420 cm.

Profile description

o 2-0 cm
Ahl 0-2/7 cm

Ah2 2/7-7/12 cm



Horizon
Depth

cm

Particle size distribution (mm) %

`X, C
Sand

2-0.05
Coarse silt
0.05-0.02

Fine silt
0.02-0.002

Clay
..,:, 0.002

Ahl O-2/7 3.1 59.1 27.2 10.5 3.0
Ah2 2 /7-1 /12 3 . 0 58.3 29.4 9.1 1 . 2

El 7 /12-23 /57 2.8 55.3 33.0 8.8 0 4
EB 24/28-321110 2.4 52.7 29.1 15.7
Bt1 23 /57-90 /115 I . 7 56.2 21.0 20.9
Bt2 901115-172 2.0 56.3 22.1 19.5
BC 172-245 3.5 52.2 26.3 18.9
C 2454- 3.1 55.1 23.9 17.8

Horizon
PH CEC (T)

me/100 g

% V

(100 S/T)Hz0 KCI

Ahl 3.6 3.3 24 10

Ah2 4.2 3.4 13 14

El 4.7 3.7 7 13

EB 4.8 3.9 10 15

Btl 4.4 3 . 7 14 14

Bt2 4.7 3 . 7 12 12

BC 4.9 3.9 13 38

C 5.4 4.1 14 58
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EUTRIC PODZOLUVISOL De

Derno-palevo-podzolic
soil USSR

Source Targulian, V.O., Sokolova, T.A., Birina, A.G., Kulikov, AY. & Tselishcheva,
L.K. Arrangement, composition and genesis of sod-pale-podzolic soils derived
from mantle looms. Document, International Congress of Soil Science, Moscow,
1974

Location Moscow-Yaroslav road, 107 km northeast of Moscow

Altitude 220 m

Physiography Undulating region dissected by deep valleys

Drainage Imperfectly drained

Parent material Loessic mantle loam (2-3 m)

Vegetation Forest of Betula pendula and Picea excelsa, with Populus tremulus, Acer plata-
noides, Alnus incana, Sorbus aucuparia, Quercus robur, Corylus avellana, Rubus
idaens. Undergrowth: Asperula odorata, Galeobdolon luteum, Oxalis acetosella

Climate Annual rainfall: 650 mm; annual mean temperature: 5°C

Profile description

2-1 cm Moderately decomposed litter of leaves, needles, twigs, grasses; very dark
brown (10yR 2/2); loose, fine stratification; few brown (10YR 4/3) coprolites,
composed primarily of mineral earth; locally mycelium; no roots; abrupt or
gradual wavy boundary.

1-0 cm Moderately decomposed forest litter of leaves, needles, slightly decomposed
twigs plus decornposed organic matter cementing the organic debris; dark
brown (10YR 3/2-3); structureless, friable; crumby coprolites; very dark grey
and dark greyish brown (10YR 3/1-2) matter; few leached quartz and feld-
spar grains; matted by coarse, medium and fine roots; clear wavy boundary.

0-9 cm Very dark grey (10YR 3/1-2 moist) sandy loam, with frequent medium, distinct
yellowish brown (I0yR 5/4) mottles; weak crumby structure; friable; many
pores; few blackish red spheroid fine soft nodules; roots frequent; worm
channels with brown and black coprolites; locally frequent charcoal debris;
abrupt wavy boundary.

9-25 cm Brown (10YR 5/3 moist) sandy loam, with fine, round, clear very dark greyish
brown (10YR 312) mottles; weak to moderate platy structure; friable; many
fine pores; few dark brown to black spheroid soft nodules; frequent fine and
medium roots; frequent worm channels with dark brown coprolites; abrupt
wavy boundary.

25-31 cm Texture, structure and porosity as El; pale brown (10'R 5-6/2 moist) with
frequent fine and medium distinct yellowish brown (10yR 5-4/4) mottles; very
frequent brown, red and black irregular (1-3 cm) hard nodules; abrupt, wavy
boundary, locally irregular; at times the horizon becomes very thin and almost
disappears.

31-40 cm Discontinuous; cannot be observed on all faces of the profile; light brownish
grey (10yR 6/2 moist) sandy loam to loamy sand with frequent coarse and
medium, friable, diffuse, greyish brown (10YR 5/2) mottles; few fine and medium
distinct brown (7.5YR 5/6, 4/4) mottles; moderate medium platy structure;
moderately friable; many fine and medium pores; brown, reddish brown and
black soft irregular (0.2-1.5 mm) nodules; few roots, mostly fine; few worm
channels with coprolites; abrupt, wavy boundary, locally irregular.

1 The term palevo indicates, in Russian, a colour (palevaya) that corresponds to the following Munsell hues and values: very
pale brown (10YR 7/3-4), pale brown (10yR 6/3), pale yellowish brown (10YR 6/4, 2.5v 6/4), pale yellow (2.5y 7/4) and yellow (2.5y 7/6).

01

02

Ahl

El

E2

E3



1-lorizon
Depth

CM

Particle size distribution (mm) %

1-0.25 0.25-0.05 0.03-0.01 0.0/-0.005 0.005-0.001 <0.001

Ahl 0-9 13 52 9 6 15

El 9-25 12 57 8 11 9

E2 25-31 13 54 10 9 11

E3 31-40 12 6/ 9 7 7

E/B 40-49 15 55 6 9 12

13/E 49-58 13 52 7 8 16

Btl 58-85 10 47 7 8 24
Bt 2 85-138 7 49 7 7 26

Btgl 138-165 10 35 11 9 33

Btg2 165-205 8 32 14 7 34
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E/B 40-49 cm Transitional horizon with alternating pale brownish grey, pale brown and
brown (10YR 6/2, 6/3, 5/3) mottles covering large areas of the lower part; the
pale zones are sandy loam, moderate fine or medium platy structure; friable
or firm; the brown zones are loam (heavy), strong structure, fine to medium
subangular blocky, more compact; frequent pores of different sizes and shapes;
small (<1 mm), hard, dark brown or black irregular nodules, becoming
rapidly less frequent as compared with E2; few worm channels with coprolites;
few roots, mostly fine; slightly gravelly, few small pebbles; distinct wavy
boundary.

B/E 49-58 cm Variegated discontinuous horizon, locally replaced by E/B and even E2; differs
from E/13 by the predominance of brown mottles over light mottles; base
brown (7.5YR 4/4) covering 60-80%, light mottles (10yR 7/2-3 moist) in form
of vertical streaks or tongues; fissures filled with light sandy silt or silty sand,
structureless or platy; friable; the brown mass is silty, moderate fine and
medium blocky structure; friable or compact; frequent pores of different sizes
and shapes, horizontal interstitial dominant; very few small irregular black
and dark red nodules; few small worm channels with brown or light grey
coprolites; few fine and medium roots, few coarse roots; slightly gravelly and
few small pebbles; gradual irregular boundary, locally wavy.

Reddish brown to dark brown (5YR 4/4, 7.5YR 4/4-3 moist) with light grey
(2.5Y 7/2, 10YR 7/2-3) vertical and oblique streaks; fissures filled with sandy
silt, normally structureless, with few brown peds; material between peds silty,
moderate fine to medium subangular blocky structure; many interstitial and
tubular pores, few black to dark brown fine, hard and soft, rounded, irregular
nodules in clusters; few fine and medium roots; slightly gravelly; few small
pebbles; gradual wavy boundary.

Brown (10YR 4/3-4, 7.5YR 5-4/4 moist), with pale grey, very pale brown (2.5Y
7/2, 10yR 8/3) and pale brown (10YR 6/3, 7.5YR 6/2) vertical fissures; infilling
shows vertical stratification of light sandy cutans and of greenish blue silty
and dark brown clayey cutans; material between peds silty, strong prismatic
and subangular blocky structure; peds fairly firm, total mass friable; rnany
interstitial and tubular pores; few hard and soft irregular nodules in clusters;
few fine roots, more frequent in the fissures; few rock fragments and pebbles;
gradual wavy boundary.

Brown (7.5YR 5/4-6 moist), locally redder (5YR 4/4), few small greenish grey
and pale green (5GY 6-5/1, 5G 7/2) rounded and oval nodules, light grey (10yR
7/1-2), olive grey, greenish grey (5Y 6/2, 5GY 4/1) and yellowish brown edges
along vertical fissures; infilling sandy silt to silt; material between peds brown,
silty, moderate prismatic and medium to coarse subangular blocky, rarely
coarse platy structure; slightly sticky, slightly plastic; few small black and
blackish brown soft and hard, rounded irregular nodules; few roots in peds,
many fine roots dominant in fissures; slightly gravelly; few small pebbles;
gradual wavy boundary.
Heavy silt; many fine and medium mottles, yellowish brown (10YR 5/4-6-8 moist)
rounded, or greenish grey (5GY 5/1), greyish brown (10yR 5/2) and brown
(7.5YR 4/4, 10m 4/4) elongated, diffuse or distinct; structure weak to moderate,
medium to coarse prismatic; sticky, slightly plastic; difficult to separate into
peds; few interstitial pores, frequent fine and medium tubular pores; few
black and dark brown, soft and hard irregular nodules in clusters; slightly
gravelly, few small pebbles; clear, wavy boundary, marked by an increase in
stony fragments, gravel and pebbles.

Note: The detailed description of the profile continues to 400 cm.

Btl 58-85 cm

Bt2 85-138 cm

Btgl 138-165 cm

Btg2 165-205 cm



Horizon
Organic matter pH Extractable cations me/100 g % V

(100 S/T)% C % N CIN FLO KC1 Ca Mg H T

Ahl 3.6 0.3 12 4.9 4.0 8.9 5.5 4.8 19.2 75

El 0.6 0.1 6 5.6 4.3 4.5 3.0 2.9 10.5 72

E2 5.2 4.0 5.4 2.4 2.5 17.9 86

E3 0.2 0.1 2 5.6 4.4 4.2 2.1 1.6 7.9 80

E/B 5.2 4.0 5.8 2.7 2.2 10.7 79

B/E 0.2 tr. 6 5.1 3.9 6.1 6.1 2.9 15.1 81

BU 0.2 0.1 2 4.8 3.8 7.6 7.0 3.2 17.8 82

Bt2 0.2 tr. 5 5.1 3.8 12.1 11.9 1.9 25.9 93

Btgl 0.2 tr. 5 5.6 4.3 19.5 13.0 1.3 28.8 95

Btg2 5.7 4.4 16.3 12.3 0.5 29.2 98
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GLEYIC

Very

PODZOLUVISOL

degraded to pseudo-
gley leached soil

Source

Location

Physiography

Drainage

Parent material

Vegetation

Climate

Profile description

Uniform yellowish brown (10vR 5/4) sandy loam; moist, massive; friable frag-
ments; few to common tubular pores; moderately matted fine roots, roots
horizontal at base of horizon; very few hard black nodules (I cm); abrupt
smooth boundary.

Sandy loam; moderately variegated, irregular, yellowish brown (10vR 5/4) and
pale yellow (5y 7(3) with medium irregular brown (7.5yR 5(6) mottles; frequent
black nodules (0.5-2 cm long) arranged in plates located especially in upper
part, and black pisolites (1 mm) in diffuse accumulations but individualized
in the horizon; moist, massive, compact but with friable fragments; common
very fine tubular pores; few very fine roots; clear boundary.
Sandy clay loam; contrasted variegation, pale yellow (5v 7/3) and brown
(7.5vR 5/6) in irregular mottles with few yellowish brown. (10vR 5/4) cores;
tongues more distinct in lower part; moist to very moist; very weak medium
prismatic structure; slightly sticky; pores common; channels (2-3 mm) with
light brown lining; very few fine roots in channels; clear wavy boundary.

Clay Loam material, very clayey light brownish grey streaks; matrix brown
(7.5vR 5/7) with very contrasted light brownish grey (2.5y 6/2) streaks, vertical
or oblique, with bright brown (7.5vR 5/6) coating; moist; strong, medium
prismatic, moderately blocky structure, with thick clayskins; moderately firm,
slightly sticky; common to frequent very fine tubular and structural pores; no
roots; few black nodules (2 cm long); abrupt smooth boundary.

Clay Loam; yellowish brown (10vR 5/6) matrix with lighter and darker
shades, crossed by light brownish grey (2.5v 6/2) streaks 2-3 cm wide, with
bright ochre coating; very frequent large black, spherical hard nodules and
black dendrites on ped faces; moist; pores common; moderately hard with
knife; abrupt, slightly wavy boundary.

Sandy clay; matrix yellowish brown (10vR 5/6) with light brownish grey (2.5v
6/2) streaks with bright ochre coating and few black dendrites; light brown
cutans; moist; moderately strong, medium prismatic structure, with moderately
thick clayskins; moderately common tubular and structural pores; slightly
sticky; abrupt, slightly wavy boundary.

Sandy clay; base brown (7.5vR 5/7), locally purplish red (" lie-de-vin"), with
sharply contrasted light brownish grey (2.5v 6/2) vertical or oblique streaks;
very moist to wet; strong, medium to coarse prismatic structure, tending to
platy at top of horizon; few brown cutans; sticky; common tubular and
structural pores.

Dg

France

De Coninck, D., Favrot, J.C., Tavernier, R. & Jamagne, M. Dégradation
dans les sols lessivés hydromorphes sur matériaux argilo-sableux; exemple des
sols de la nappe daritique bourbonnaise (France). Pédologie, 26(2): 105-151,
1976

Diou (Allier), " Les Brosses " (clay quarries)

Edge of plateau, slight slope

Poorly drained

Plio-Quaternary sandy clay

Pasture

Annual rainfall: 800 mm; annual mean temperature: 10.5°C

Ap 0-24 cm

Eg j 24-38 cm

E/Bg 38-55 cm

Btgl 55-104 cm

Btg2 104-117 cm

Btg3 117-130 cm

BCg 130-150 cm



Matrix. ' Summit of tongues. - 'Bottom of tongues. - ' Matrix. - Tongues and grey streaks.

Horizon
Depth

cm

Particle size distribution (mm) %

% C
Coarse sand

2-0.21
Fi ne sand
0.21-0.05

Coarse silt
0.05-0.02

Fine silt
0.02-0.002

Clay
< 0.002

Ap 0-24 35.4 11.7 16.2 28.6 8.1 0.76
Eg 24-38 33.3 11.0 12.9 21.4 10.4 0.20
E/Bg 38-55 24.4 12.8 17.4 24.3 13.9 0.14

Btgl 55-104 '24.3 11.5 13.0 25.7 25.5 0.12
225.3 11.3 12.2 29.7 21.5 0.20
323.8 10.6 13.2 22.6 29.8 0.08

Btg2 104-117 35.5 11.1 12.0 21.7 20.7 0.08

Btg3 117-130 26.5 10.0 11.3 21.5 30.7 0.08

BCg 130-150 431.6 13.8 7.8 15.9 30.9 0.08

220.0 9.1 9.2 18.3 43.4 0.08

Horizon
pH Extractable cations me/100 g

H,0 KC1 Ca Mg K Na Al T

Ap 5.9 4.8 3.91 0.12 0.07 0.03 <0.06 4.1

Eg 6.1 5.0 2.86 0.40 0.07 0.02 <0.06 3.4

E/Bg 6.0 5.0 4.12 0.18 0.10 0.03 <0.06 6.5

Btgl 15.0 3.8 5.14 0.52 0.18 0.03 1.13 11.1

15.7 4.4 5.61 0.42 0.16 0.03 0.17 8.9

35.0 3.7 5.61 1.02 0.25 0.04 2.10 12.6

Btg2 5.0 3.9 3.13 0.95 0.14 0.03 1.17 11.6

Btg3 5.0 3.7 4.49 1.70 0.19 0.04 1.26 12.9

BCg 4.9 3.6 5.36 2.10 0.22 0.04 1.81 14.1

65.0 3.6 7.51 2.70 0.37 0.05 1.99 17.8
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RENDZINA E

Typical Rendzina

Source

Location

Altitude

Physiography

Drainage

Parent material

Vegetation

Climate

Profile description

Ap 0-18/20 cm

AC 18/20-30/35 cm

30/35-50/55 cm

50/55+ cm

France

Jamagne, M. Introduction à une étude pédologique dans la partie nord du
bassin de Paris. Péclologie, 14(2): 228-242, 1964

Goulvany par Courdemanges (Masne)

152 m

Summit of a long, gentle (2%) slope, southeast exposure

Well to excessively drained

Senonian chalk

Field crops

Annual rainfall: 600-700 mm; annual mean temperature: 10.5°C

Very dark greyish brown (10vR 3/2 moist) calcareous loam; moderately strongly
to strongly calcareous; moderate, fairly diffuse root matting containing small
coprogenic aggregates; organic matter content moderate to moderately high;
many stones and small calcareous nodules; moderate, fine to medium granular
structure, weak in upper part; very friable to loose; clear smooth boundary.

White weathered limestone loam; very strongly calcareous; common fine roots
netted over the coarse chalk fragments; fairly large chalk fragments, mixed
with smaller very rounded fragments (gravelly chalk) and coated with diffuse
infiltrations of organic matter; fissures filled with very finely weathered chalk.

Jointed chalk fragments infilled with very fine rounded fragments; few slight
infiltrations of organic matter; very fine roots infiltrating vertically in the
partially filled fissures; chalk locally slightly oxidized; diffuse smooth boundary.

Rock in situ, chalk layer; frequent fissures in horizontal and vertical patterns;
few very fine gravelly infills; traces of very fine roots.

Note: Old pine forest soil cleared in 1960.



Horizon
Depth

cm

Particle size distribution (mm) %

> 2 mm Coarse sand
2-0.2

Fine sand
0.2-0.05

Coarse silt
0.05-0.02

Fine silt
0.02-0.002

Clay
< 0.002

Ap O-18/20 44.2 5.2 10.9 20.8 23.1 30.5
AC 18 /20-30 /35 82.1 14.1 7.8 18.6 25.7 32.2
C 30 /35-50 /55 74.2 18.5 6.4 12.9 40.9 28.1
R 501554- 83.6 11.7 6.2 11.1 36.1 28.1

Horizon
Organic matter pH

H0 ,

CaCO % Extractable cations me/100 g

% C % N CIN Total Active Ca Mg K Na T

Ap

AC

C

R

4.7
0.8

0.4
0.8

12

10

7.9
8.4
8.5
8.6

95.2
89.6
98.1

98.2

16.0
19.5

19.3

42 1.1 1.1 0.3 44.5
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DYSTRIC GLEYSOL Gd

Abbeyfeale Series

Source

Location

Altitude

Physiography

Drainage

Parent material

Vegetation

Climate

Profile description

Abl 0-8 cm

8-18 cm

AB 18-35 cm

Bg 35-60 cm

Cg 60+ cm

Ireland

Soils of County Limerick. Dublin, Agricultural Institute, 1966. Soil Survey
Bulletin No. 16

52030'N; 902'W

170 ni

Gently undulating ground moraine; simple slope of approx. 5%

Poorly drained

Glacial till of Upper Carboniferous shale and sandstone

Rush-dominated meadow (Junco-Molinietum)

Cool maritime

Very dark greyish brown (10vR 3/2) loam; moderate, fine crumby structure;
friable; abundant, diffuse roots; gradual smooth boundary.

As Ahl but with less diffuse rooting; abrupt smooth boundary.
Light grey (10vR 7/2) loam to silty loam; columnar structure breaking to
weak, fine subangular blocks; sticky wet; few roots; gradual smooth boundary.

Very pale brown (10vR 8/3) loam to silty loam with common coarse, faint
brown mottles; massive; sticky wet; few roots; gradual smooth boundary.

Light brownish grey (10vR 6/2) shaly, gravelly loam; many fine, distinct
reddish brown mottles; massive; plastic wet; compact.



Horizon
Depth

cm

Extractable cations me//00 g % V

(100 S/T)ILO KCI Ca Mg K Na S T

Ahl 0-8 5.1 9.2 23.7 39

Ah2 8-18 5.0 6.1 22.4 27

AB 18-35 5.0 1.2 9.4 13

Bg 35-60 5.1 1 . 4 5.5 25

Cg 60- 5.3 1 . 2 4.5 27

Horizon

Particle size distribution (mm) % Organic matter

Free FeO 23
%

> 2 nun

Sand Silt Clay

%C %N C/N
2-0.5 0.5-0.05 0.05-0.002 0.002

Ahl 10 20 47 23 9.5 0.66 14.4 1.3

Ah 2 12 21 44 23 7 . 6 0.51 14.9 1.5

AB 8 16 50 26 2.0 0.15 13.3 0.5

Bg 8 19 50 23 0.9 0.13 6.9 2.0

Cg 33 16 40 11 0.3 0.05 6.0 1.0
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EUTRIC GLEYSOL Ge

Non-calcareous surface-
water gley soil United Kingdom

Source Ragg, J.M. & Clayden, B. The classification of some British soils according
to the Comprehensive System of the United States. Harpenden, 1973. Soil
Survey. Technical Monograph No. 3 Profile No. 20

Location Belvoir, Leicestershire (near Nottingham)

Altitude 40 in

Physiography Slope 1°

Drainage Poorly drained

Parent material Lower Lias clay

Vegetation Field crops

Climate Annual rainfall: 600-800 mm; annual mean temperature: 8-12°C

Profile description

Ahg 0-28 cm Dark greyish brown. (2.5y 4/2) clay with abundant rusty and grey (5y 5/1)
mottling; weak medium subangular blocky structure; firm; frequent inclusions
of yellowish brown subsoil; abundant fine fibrous, moderately soft roots;
abrupt smooth boundary.

Bgl 28-48 cm Light olive-brown (2.5y 5/3) clay with prominent strong brown (7.5YR 5/8)
mottles and grey-brown (2.5y 5/2) mottles; moderate medium to coarse sub-
angular blocky structure; very firm; common fine fibrous roots; gradual smooth
boundary.

Bg2 48-80 cm Grey (5Y. 5/1) clay with prominent medium fine yellowish brown (10YR 5/6)
mottles; weak coarse blocky structure; plastic (very wet); few fine fibrous
roots; gradual smooth boundary.

Cg 80+ cm Grey (5y 5/1) clay with light olive-brown (2.5y 5/6) mottles; massive; very
firm; roots rare.



Horizon
Depth

cm

Particle size distribution (mm) %

X. C

pH
CEC (T)

me/100 gCoarse sand
2-0.2

Fine sand
0.02-0.05

Silt
0.05-0.002

Clay
< 0.002 FLO CaCh

Ahg 0-28 10 6 28 57 2.8 7.4 6.8 34.3
Bgl 28-48 12 4 27 57 7.4 6.8 26.9
Bg2 48-80 1 1 24 74 6.8 6.3 32.9
Cg 802- 1 1 26 72 6.5 6.1 31.7
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Ha

Eg

13g

BCg

Cg

Non-calcareous gley
intergrading to
peaty gley soil

Source

Location

Altitude

Physiography

Drainage

Parent material

Vegetation

Climate

Profile description

8-0 cm Black (10YR 2/1.5) humic sandy loam; structure obscured by abundant roots;
plastic; abrupt boundary.

Grey-brown (2.5y 5/2) clay loam with frequent diffuse grey (10yR 5/1), few
yellowish red (5YR 4/6) and common medium strong brown (7.5YR 5/8) mottles;
few small stones; medium subangular blocky, tending to prismatic structure;
plastic; roots common; clear boundary.

Grey (N5/0) clay loam with abundant reddish yellow (7.5YR 6/8) and few dark
red (2.5y 3/6) mottles; frequent subrounded white, yeilow and brown sand-
stones, coal and carbonaceous shale stones; coarse prismatic structure; plastic;
few roots, some dead; diffuse boundary.

Grey (2.5y 5/1) and dark grey (N4/0) clay with frequent coarse strong yellow-
ish brown (10yR 5/6) motties; stones as in Bg; strong coarse prismatic struc-
ture, becoming massive at base; plastic; few dea.d roots, abundant tree roots;
diffuse boundary.

90+ cm As BCg, but massive, and mottling and roots less frequent.

United Kingdom

Ragg. J.M. & Clayden, B. The classification of some British soils according
to the Comprehensive System of the United States. Harpenden, 1973. Soil
Survey. Technical Monograph No. 3, Profile No. 24

Westfield Wood, West Calder, Midlothian (30 km southwest of Edinburgh)

160 m

Flat

Poorly drained

Till from sandstone, argillite, carbonac,eous argillite and coal (Carboniferous)

Scrub woodland with Betula pubescens and Ca/luna vulgaris

Annual rainfall: 800-1 000 mm; annual mean temperature: 8-12°C
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HUMIC GLEYSOL Gh

0-25 cm

25-55 cm

55-90 cm



Particle size distribution (mm) %
Depth PR CEC(T) % V

Horizon % C
cm Coarse sand Fine sand Silt Clay HA) me/100 g (100 S/T)

2-0.2 0.2-0.05 0.05-0.02 .,-. 0.002

Ha 8-0 20.7 3.9 48.1 6

Eg 0-25 17 36 30 17 1.6 4.3 11.1 7

Bg 25-55 14 32 31 23 5.3 10.0 43

IWg 55-90 15 35 34 16 6.2 12.2 94

APPENDIX 125

HUMIC GLEYSOL

United Kingdom



126 SOIL MAP OF EUROPE

CALCARIC PHAEOZEM He

Cernoziom tipic carbonatic Romania

Source I. Risnoveanu, Soil Research Institute, Bucharest, Romania

Location E-NE of Sf. Gheorghe, Brasov Depression; coord. 45055' N, 25047' E, Romania

Altitude 560 m

Physiography Flat, less than 2 % slope

Drainage Well drained

Parent material Alluvial-proluvial deposits

Vegetation Cultivated

Climate Dfbk (Köppen)

Profile description

Ap 0-25 cm Grayish brown-dark grayish brown (10m 4,5/2 dry) to very dark grayish brown
(10vR 3/2 moist) loam; slightly hard when dry, friable when moist; structure
disturbed by cultivation; slightly plastic; slightly sticky; porous; many fine and
very fine roots; lower gradual boundary.

Ah1 25-42 cm Very dark grayish brown-dark grayish brown (10m 3,5/2 dry) to very dark
brown (10m 2/2 moist) loam; slightly hard when dry, friable when moist; strong,
fine-medium subangular blocky structure; slightly plastic; slightly sticky; po-
rous; many fine roots; very intensive bio/ogical activity; slightly effervescent;
lower gradual boundary.

Ah2 42-58 cm Grayish brown-dark grayish brown (10m 4,5/2 dry) to very dark grayish brown
(10m 3/2 moist) loam; slightly hard when dry, friable when moist; moderate,
fine-medium subangular blocky structure; slightly plastic, slightly sticky; po-
rous; intensive biological activity rare, fine roots; slightly effervescent; lower
gradual boundary.

Cl 58-80 cm Brown-pale brown (10m 5,5/3 dry) to brown (10m 4/3 moist) loam; slightly
hard when dry, friable when moist; massive; slightly plastic, slightly sticky;
porous; fine veins of calcium carbonate; strongly effervescent; lower gradual
boundary.

C2 80-120 cm Pale brown (10m 6/3 dry) to yellowish brown (10m 5/4 moist) sandy loarn;
friable; massive rare crotovinas; veins of calcium carbonate; strongly efferves-
cent.



Horizon
Depth

cm

Particle size distribution (narn) % Organic matter

Sand Silt Clay
%C % N C/N2-0.2 0.2-0.02 0.02-0.002 .- 0.002

Ap

Ah,

Ah,

C,

C2

0-25

75-47

42-58

58-80

80-120

11.1 39.9

9.1 40.5

8.3 42.5

12.4 49.9

34.9 40.8

21.7

19.7

20.3

13.6

17.2

27.3

30.7

28.9

24.1

17 1

1.6

1.3

1.1

0.6

0.3

0.16

0.13

10

10

Horizon

pH

ILO

Exchangeable cations me1100 g
'X, V

(100 S/T)

CaCO,

%

PJ:),
%

TotalCa Mg K Na s T

Ap 7.84 17.6 2.7 0.3 0.4 21.0 21.0 100 2.5 0.118
Ah, 8.08 18.1 2.1 0.4 0.4 21.0 21.0 100 3.7 0.121
Ah, 8-20 16.8 1.9 0.4 0.4 19.5 19.5 100 7.3 0.125
C, 8.30 12.3 1.0 0 2 0.2 13.7 13.7 100 10.0 0.080
C, 8.38 9.1 1.4 0.3 0.4 11.2 11.2 100 9.6 0.066
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Profile description

Ap 0-27 cm Very dark grey (N3/0) clay; prismatic structure; frequent roots; gradual bound-
ary.

Ahl 27-42 cm Very dark grey (N3/0) clay; prismatic structure; gradual boundary.

A/C 42-60 cm Dark grey (N4/0) clay with humic tongues; prismatic structure; tonguing
boundary.

Cgl 60-95 cm Yellowish brown (10vit 5/6) clay, light grey (N7/0) mottles; columnar; few
limestone nodules; gradual boundary.

Cg2 95-165 cm As Cgi, but limestone and iron-manganese nodules more frequent.

Cg3 165+ cm Grey (N6/0) gleyed clay; columnar; very frequent iron-manganese nodules.
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GLEYIC PlIAEOZEM Hg

Chernozem Poland

Source Third International Working Meeting on Soil Micromorphology. Guidebook
of excursion. Soils of southwestern Poland, p. 59. Wroclaw, 1969

Location Dobrogostów, Strzelin District

Altitude 170 m

Physiography Great Wroclaw Plain

Drainage Poorly drained

Parent material Clay

Vegetation Field crops

Climate Annual rainfall: 591 mm; annual mean temperature: 8.2°C



Horizon
Depth

cm

Particle size distribution (mm) %

Sand Silt
Cla y

<0.0021-0.5 0.5-0.25 0.25-0.1 0.1-0.05 0.05-0.02 0.02-0.002

Ap 0-27 1.5 1.5 6.0 7 10 26 48

Ahl 27-42 0.7 1.0 4.3 5 11 25 53

A/C 42-60 0.7 0.7 3.6 6 9 27 53

Cgl 60-95 5.2 2.6 2.2 3 2 11 74

Cg2 95-165 0.5 0.5 3.0 3 2 16 75

Cg3 165+ 2.7 2 . 0 2 . 3 5 15 8 65

Horizon
Organic matter pH CaCO

%

Extractable cations me/100 g
% V

(100 S/T)
% C % N C/N 1-120 KC1 Ca Mg K Na s T

Ap 2.2 0.2 10 1 7.7 7.0 0.6 29.8 4.7 0.3 0.2 35.1 35.5 99

Ahl 2.1 01 13.0 7.7 6.9 0.5 27.0 9,5 0.3 0.3 37.1 37.8 98

A/C 0.9 tr. 13.4 7.9 6.8 0.4 26.2 9.1 0.4 0.3 36.0 36.6 98

Cg I 0.2 tr. 6 . 0 7.9 7.0 2.3 24.3 8.3 0.4 0.4 33.5 34.2 98

Cg2 0.1 tr. 3.7 7.9 6.8 8.0 21.5 8.0 0.4 0.3 30.3 30.7 98

Cg3 0.1 tr. 3.3 7.7 6.9 4.3 22.9 7.2 0.3 0.3 30.8 31.1 99
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HAPLIC PHAEOZEM

Chernozem

Source

Location

Altitude

Physiography

Drainage

Parent material

Vegetation

Climate

Profile description

Ap 0-43 cm

AC 43-55 cm

2C1 55-78 cm

2C2 78-140 cm

2C3 140-250 cm

SOIL MAP OF EUROPE

Ilh

Poland

Third International Working Meeting on Soil Micromorphology. Guidebook of
excursion. Soils of southwestern Poland, p. 53. Wroclaw, 1969

Suchy Dw6r, Wroclaw District

130 m

Great Wroclaw Plain

Moderately well drained

Loess on glacial till

Field crops

Annual rainfall: 592 mm; annual mean temperature: 8.7°C

Very dark grey (5v 311) moderately heavy clay; crumby structure; gradual
boundary.

Dark olive grey (5v 3/2) moderately heavy clay; crumby structure.
Yellowish brown (10vit 5/4) moderately heavy clay, with humic mottles; fre-
quent stones; prismatic; gradual boundary.
Yellowish brown (10vit 5/6) moderately heavy clay with light grey mottles;
stony; prismatic; limestone nodules; iron-manganese precipitations, gleying
patches and mottling; diffuse boundary.

Pale brown (10vit 6/3) moderately heavy clay; stony; prismatic; mottled, gleyed.



Horizon
Depth

cm

Gravel

>1

Particle size distribution (mm) %

Sand Silt
Cl ay

1-0.5 0.5-0.25 0.25-0.1 0.1-0.05 0.05-0.02 0.02-0.002 <0.002

Ap 0-43 0.2 6.5 2.7 9.8 7 28 30 16
AC 43-55 0.3 3.0 5.2 8.8 9 27 29 18

2C1 55-78 1.8 10.3 16.1 14.6 14 9 17 19

2C2 78-140 5.2 10.6 14.8 16.6 11 8 19 20
2C3 140-250 3.5 10.5 14.7 15.8 12 9 19 19

Horizon
Organic matter pH CaCO3

%

Extractable cations me/100 g
% V

(100 S/T)
%C %N C)N ILO KC1 Ca Mg K N a S T

Ap 2.1 0.2 10. 8 6.5 5.9 - 19.3 4.2 0.7 0.2 24.5 27.6 88

AC 1 . 2 0.1 11.1 7.1 6.1 - 22.2 1.9 0.3 0.1 24.7 26.2 94
2C1 0.2 tr. 8.6 7.3 6.1 - 34.4 5.7 0.4 0.2 40.8 41.4 98

2C2 0.1 tr. 13.0 8.1 6.4 3.0 31.8 3.8 0.3 0.2 36.2 36.5 99

2C3 0.1 tr. 9.0 8.1 6.7 3.0 30.0 3.5 0.3 0.2 34.0 34.4 99
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LlUVIC PHAEOZEM

Reddish brown forest soil

Source

Location

Altitude

Physiography

Drainage

Parent material

Vegetation

Climate

Proffie description

Ap 0-27 cm

Ahl 27-42 cm

Bt3 95-120 CM

Bt4 120-165 cm

Cck 165-205 cm

HI

Romania

Ghitulescu, N. Etude micromorphologique de queIques sols de la plaine de
Cilnistea (Roumanie). Pédologie, 21(2): 131-151, 1971

2 km north of Naipu, Cilnistea Plain, western Romania

95m
Broad plain

Well drained

Upper Pleistocene loess, 5-12 m thick

Field crops

Annual rainfall: 480-545 mm; annual mean temperature: 10.4-10.7°C

Very dark greyish brown to dark brown (10YR 3/2.5 moist, 10YR 5/2 dry)
clay loam; structureless, locally moderate, medium and coarse granular; slightly
sticky, slightly plastic; friable moist, hard dry; fairly frequent fine and very
fine pores; few worm channels and aggregates of crumby excreta; few fine and
medium roots; rare fissures.
Dark brown (10yR 3/3 moist) clay loam to clay, with frequent reddish mottles,
fine and medium, distinct, greyish brown to brown (10YR 5/2-7.5YR 5/4 dry);
moderate, granular and fine subangular blocky structure; slightly sticky; slightly
plastic; firm moist, hard dry; fairly frequent fine and very fine pores; few
fine roots; rare fissures; clear wavy boundary.

Brown to dark brown (7.5yR 3.5/2 moist, 7.5YR 5/4 dry) clay; moderate,
medium and coarse subangular blocky structure; sticky; plastic; very firm
moist, very hard dry; patchy thin to moderately thick clayey cutans on hori-
zontal and few vertical ped faces; few very fine pores; fel,v small dusky red
iron and iron-manganese nodules, soft and hard; few fine and very fine roots;
gradual smooth boundary.

Brown to dark brown (7.5yR 3.5/2 moist, 7.5yR 5/4 dry) clay, with fairly many
small and medium darker mottles; strong, medium prismatic structure; slightly
sticky; plastic; very firm moist, very hard dry; patchy thin clayey cutans on
horizontal and vertical ped faces; few fine and very fine pores; few small
dusky red iron and iron-manganese nodules, soft and hard; few fine mica
leaves; few fine and very fine roots; gradual smooth boundary.

Brown to dark brown (7.5yR 3.514 moist) clay with frequent small distinct
brown and dark brown (7.5YR 3.5/4 moist, 7.5YR 5/4 dry) mottles; strong
medium prismatic structure; slightly sticky; plastic; very firm moist, very hard
dry; patchy thin clayey cutans on horizontal and vertical ped faces; few fine
and very fine pores; few small dusky red iron and iron-manganese nodules,
soft and hard; few fine mica leaves; gradual smooth boundary.

Brown to dark brown (7.5yR 4/4 rnoist, 7.5YR 5/4 dry) clay; humus infiltration
in root channels; strong medium pnsmatic and medium and coarse angular
blocky structure; slightly sticky; plastic; very firm moist, very hard dry;
patchy thin clayey cutans on few ped faces; few very fine pores; few small
dusky red iron and iron-manganese nodules, soft and hard; few fine mica
leaves; abrupt irregular boundary.

Brown to dark brown to dark yellowish brown (7.5YR 4/4-10yR 4/4 moist,
7.5YR 5/4-10YR 5/3 dry) clay loam to clay; structureless, locally weak medium
subangular blocky; slightly sticky; plastic; firm moist, very hard dry; few
patchy thin clayey cutans on few ped faces; fine pores more frequent; few
small dusky red iron and iron-manganese nodules, soft and hard; very frequent
small, medium and large white and greyish limestone nodules, spherical and
irregular, soft and hard; rare vermiform calcareous accretions; strongly calcar-
eous.

Btl 42-62 cm

Bt2 62-95 cm



Horizon
Depth

cm

Particle size distribution (mm) % Organic matter

Sand
2-0.05

Coarse silt
0.05-0.02

Fine silt
0.02-0.002

Clay
<0.002 % C C/N

Ap 0-27 4.4 29.1 33.4 33.1 0.9 13
Ahl 27-42 4.9 24.3 30.9 39.9 0.8 13
Da 42-62 4.4 20.7 26.0 48.9 0.6 13

Bt2 62-95 4.2 22.2 45.5 28.1 0.7 12
Bt3 95-120
Bt4 120-165 4.6 23.3 43.1 29.0 0.4
Cck 165-205 3.4 24.3 41.0 31.3 0.4

Horizon
pH

Ha0

CaCO,

%

Extractable cations me/100 g

Ca Mg K Na H T

Ap 6.2 0 15.7 3.8 0.3 0.3 5.8 25.9
Ahl 6.0 0 16.8 3.8 0.4 0.4 7.1 28.5
Btl 5.8 0 20.1 5.4 0.6 0.5 8.4 35.0
Bt2 6.0 0 23.6 5.1 0.5 0.6 8.0 37.8
Bt3

Bt4 6.8 0 21.7 5.6 0.5 0.5 4.5 32.8
Cck 8.6 15 22.4 6.6 0.5 0.7 -- 30.2
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CALCARIC FLUVISOL Je

Polder " vague " soil
Source

Location

Altitude

Physiography

Drainage

Parent material

Vegetation

Climate

Netherlands

Stiboka. Bodemkaart van Nederland 1150 000. Blad 53 Sluis, 54 West Ter-
neuzen, p. 72. Wageningen, 1967

Biervliet, Ameliapolder (5 km north of the Belgian border)

2m
Marine alluvial plain

Poorly drained

Recent marine sediment

Field crops

Annual rainfall: 800 mm; annual mean temperature: 9°C

Profile description

Ap 0-25 cm Dark greyish brown (2.5Y 4/2) silty clay sand, slightly humic; calcareous;
abrupt boundary.

Cgl 25-60 cm Greyish brown (2.5y 5/2) silty clay sand; calcareous; frequent strong rust
mottles; diffuse boundary.

Cg2 60-95 cm Light olive grey (5y 6/2) clayey fine sand; calcareous; very frequent strong
rust mottles; gradual boundary.

Cg3 95-120 cm Grey (5y 6/1.5) fine sand; calcareous; frequent strong rust mottles.



Particle size distribution (mm) %
Depth CaCO3 PH

Horizon % C
cm 2-0.15 0.15-0.05 0.05-0.002 <0.002

0/0, KC]

Ap 0-25 9 47 33 12 7.1 7.6 1.1

Cgl 25-60 13 53 25 9 9.5 8.0 0.4
Cg2 60-95 16 67 12 5 7.0 7.6 0.2
Cg3 95-120 43 51 4 2 4.5 8.2 0.1
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EUTRIC FLUVISOL Je

Polder " vague " soil Netherlands

Source Stiboka. Bodemkaart van Nederland 11.50 000. Blad 39 West Rhenen, 39 Oost
Rhenen, p. 119. Wageningen, 1973

Location Rumpt, Gelderland Province (between Rhine and Maas)

Altitude 2-3 m

Physiography Fluvio-marine alluvial plain

Drainage Poorly drained

Parent material Recent fluvio-marine sediment

Vegetation Grass

Climate Annual rainfall: 900 mm; annual mean temperature: 8°C

Proffie description

Ahg 0-8 cm Dark greyish brown (10YR 3.5/2) very heavy clay, strongly humic; rust mottles;
non-calcareous; moderate, coarse prismatic structure, breaking to strong, very
small subangular blocks; pores fairly frequent.

ACg 8-25 cm Dark grey (10YR 4/1.5) very heavy clay, moderately humic; few rust mottles;
non-calcareous; structure as Ahg, but coarser and less porous.

Cgl 25-50 cm Dark grey (10YR 4/1) very heavy clay; rust mottles; non-calcareous; strong
coarse prismatic structure, breaking to very strong medium blocks; few pores.

Ahbl 50-64 cm Dark grey (N4/0) very heavy clay; non-calcareous; few calcite needles in fossil
root channels. (This layer is called laklaag in Dutch.)

Cgbl 64-94 cm Grey to dark grey (5Y 4.511) very heavy clay; non-calcareous, but with few
hard limestone nodules; fairly frequent rust mottles.

Ahb2 94-106 cm Dark grey (N4/0) very heavy clay; non-calcareous (second laklaag).

Cgb2 106-120 cm Grey (5y 5/1) very heavy clay; non-calcareous; few rust mottles; moderately
firm; structure from 50 cm: strong very coarse prismatic.



Particle size distribution (mm) %
Depth CaCO3 pH %V

Coarse sand Fine sand Silt Clay
Horizon

cm % KC1 % C (loo sro
2-0.15 0.15-0.05 0.05-0.002 <0.002

Ahg 0-8 2 5 41 52 0 4.8 9.8

ACg 8-25 1 4 36 59 0 4.6 3.8

Cg1 25-50 0 1 31 68 0.2 5.9 1 . 4 82

Ahtp2 94-106 1 5 40 54 0.3 6.1 1.1
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EUTRIC FLUVISOL

Regosol

Source

Location

Altitude

Physiography

Drainage

Parent material

Vegetation

Climate

Profile description

Ap 0-14 cm

Ahl 14-42 cm

Ah2 42-60 cm

Cl 60-70 cm

C2 70-108 cm

Cg 108-146 cm

2C 146+ cm

Je

Greece

Koutalos, A. & Louis, A. Les sols du bassin versant de Terpillos (Grèce
Pédologie, 15(1): 48-83, 1965

Plagiokhori, on the Baxi River (55 km north of Salonika)

260m
Baxi River valley

Well drained

Silty sand alluvium

Field crops

Annual rainfall: 537 mm; annual mean temperature: 15.9°C

Dark brown (10YR 3/3) humic sandy loam; very fine subangular blocicy struc-
ture, mostly fine crumb plus loose material; very friable; clear smooth bound-
ary.

Dark brown (10YR 3/3) slightly humic sandy loam; very fine subangular blocks,
plus loose material; very friable; abrupt smooth boundary.

Dark brown (7.5YR 3.5/2) slightly humic sandy loam; stronger than Ahl,
subangular blocky; friable; abrupt smooth boundary.

Brown (7.5YR 4/4) sandy loam; structureless; loose; abrupt smooth boundary.

Brownish (7.5YR 4.5/4) alternate layers of sandy loam and loamy sand; abrupt
smooth boundary.

Greyish brown (2.5Y 5/2) layers of sandy loam and loamy sand; frequent
yellowish red (5yR 5/8) rust mottles, distinct, clear, as streaks, and iron-
manganese mottles at top; abrupt smooth boundary.

Pale brown (10YR 6/3) sand; very frequent fine mica leaves; structureless; very
loose.



Horizon
Depth

cm

Particle size distribution (mm) %

% C
Sand
2-0.05

Silt
0.05-0.002

Clay
< 0.002 ILO KG

Ap 0-14 37.0 50.9 12.0 1.3 6.3 5.5
Ahl 14-42 43.2 45.6 11.1 1.1 6.2 5.3
Ah2 42-60 31.1 52.3 16.5 1.0 6.3 5.4
Cl 60-70 52.3 39.4 8.2 0.2 6.5 5.3

C2 70-108 21.9 64.2 14.8 0.7 6.6 5.6
Cg 108-146 37.4 53.9 8.6 0.3 7.7 6.5
2C 146a- 85.2 12.4 2.3 0.0 7.5 6.2
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CALCIC KASTANOZEM Kk

Chestnut soil of the steppe

Source

Location

Altitude

Physiography

Drainage

Parent material

Vegetation

Climate

Romania

Ghitulescu, N. & Stoops, G. Etude micromorphologique de l'activité biolo-
gigue dans quelques sols de la Dobroudja (Roumanie). Pédologie, 20(3):
339-356, 1970

7 km north of Babadag, in the Dobruja
12 m

Black Sea coastal plain

Somewhat excessively drained (water-table at 8-10 m)

Pleistocene loess

Field crops

Annual rainfall: 400 mm; annual mean temperature: 11-12°C

Very dark greyish brown to brown (10vR 3.5/2 moist, 10vR 4.5/3 dry) fine
loam, becoming somewhat lighter below 15 cm; weak medium to coarse crumb,
consisting almost entirely of coprogenic material; friable moist, slightly hard dry;
roots frequent; frequent worm channels infilled with coprogenic granular
material; strongly calcareous; gradual boundary.

Brown to pale brown (10yR 4/3 moist, lOvit 5.5/3 dry) fine loam; weak fine
to coarse crumb, consisting mostly of coprogenic material; friable moist, slightly
hard dry; roots frequent; frequent worm channels infilled with coprogenic
granular material; few krotovinas; calcareous pseudomycelium; strongly calcar-
eous; gradual boundary.
Yellowish brown to pale brovvn (10YR 514 moist, 10m 6.5/3 dry) fine loam;
massive; friable moist, slightly hard dry; very few roots; very considerable
biological activity, as indicated by frequency of worm channels infilled with
coprogenic granular material and krotovinas; calcareous pseudomycelium;
strongly calcareous; gradual boundary.

As ACk, but somewhat lighter and with more limestone nodules.
Light olive brown to light yellowish brown (2.5y 5.5/4 moist, 10m 7/4 dry)
fine loam; massive; very friable wet, slightly hard dry; worm channels and
krotovinas frequent to 150 cm, rare below; fine mica leaves; fairly frequent
cakareous pseudomycelium, very few soft nodules; strongly calcareous.

Profile description

Ap 0-31 cm

Ahl 31-50 cm

ACk 50-75 cm

Ckl 75-115 cm

Ck2 115-180 cm



Horizon
Depth

cm

Particle size distribution (mm) % Organic matter

Sand
2-0.06

Coarse silt
0.06-0.02

Fine silt
0.02-0.002

Clay
< 0.002 % C C/N

Ap 0-31 2.9 48.5 24.0 24.6 1.2 10.8

Ahl 31-50 3.8 47.7 24.5 24.0 1.0 8.7

ACk 50-75 3.9 48.3 23.4 24.4 0.8 8.8

Ckl 75-115

Ck2 115-180 4.1 47.5 25.1 23.3 0.6 10.2

Horizon
pH

H20

CaCO2
%

Extractable cations rne/100 g

Ca + Ma K Na T

Ap 8.2 6.9 18.1 0.7 0.3 19.1

Ahl 8.3 8.6 16.3 0.6 0.5 17.4

ACk 8.3 10.1 17.2 0.4 0.4 18.0

Ckl
Ck2 8.4 16.1 18.6 0.3 0.3 19.4
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Profile description

Ahl 0-8 cm Dark grey (moist) medium loam; compact mat of fine roots; granular platy,
dusty fine structure; quartz powder on ped faces; clear boundary.

Ah2 8-25 cm Dark grey, with reddish brown tinge (moist), clay; medium granular structure;
slightly compact peds; gradual boundary.

Bt1 25-38 cm Dark grey to reddish brown (moist) clay; fine nutty structure; compact; visible
colloidal varnish on ped faces; gradual boundary.

Bt2 38-50 cm Chestnut dark brown (moist) clay; fine nutty structure; compact; dear boundary
with tongues.

Btkl 50-65 cm Greyish pale yellow brown (moist) clay; fine crumby structure; compact; few
krotovinas; effervescence with HC1 from 53 cm; gradual boundary.

Btk2 65-102 cm Pale yellow brown clay; crumby structure; up to 90 cm fine pores abundant;
compact; limestone " white eyes "; ped faces varnished.

102-170 cm Brownish pale yellow clayey loess.
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LUVIC KASTANOZEM KI

Dark chestnut soil USSR

Source Grin, G.S., Kissel, V.D. et al. Short guide to soil excursion Moskow-Kherson,
Profile 8, p. 68-75. Moscow, Ministry of Agriculture of the USSR, 1964

Location Askania-Nova Reserve, on the Sea of Azov

Altitude 15-20 m

Physiography Coastal plain, gently sloping to the sea

Drainage Well drained

Parent material Loess

Vegetation Steppe (Festuca, Stipa)

Climate Annual rainfall: 340-360 mm; annual mean temperature: 10°C (January:
4°C; Juiy: 24°C)



Horizon
Depth

cm

Particle size distribution 6nuO %
CaCO,

1-0.25 0.25-0.05 0.05-0.01 0.01-0.005 0.005-0.001 <0.001]

Ahl 0-8 0.2 1.7 42.3 11.8 13.3 30.6 0

Ah2 8-25 0 7.7 34.7 6.7 15.1 35.8
Iftl 25-38 0 0 35.4 10.1 15.4 39.1 0

Bt2 38-50

EftkI 50-65 0.3 6.6 33.9 11.1 10.5 37.8 12.7
Eltk2 65-102 19.2
C 102-170 0.1 16.2 33.7 7.8 10.2 32.2 9.9

Horizon

Organic matter
pH

Extractable cations me/100 g

% C % N C/N F1,,0 Ca Mg Na K T

Ahl 2.79 0.25 11.1 7.1 21.1 5.0 1.5 1.7 29.3
Ah2 1.44 0.14 10.3 7.4 25.5 5.9 1.5 1.4 34.3
Btl 1.01 0.10 10.1 7.4 25.5 6.9 1.4 1.1 34.5
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CHROMIC LUVISOL

Red mediterranean soil

Source

Location

Altitude

Physiography

Drainage

Parent material

Vegetation

Climate

Ap

E

Btl

Bt2

CB

CR

Profile description

0-15 cm

15-30 cm

30-50 cm

50-100 cm

100-130 cm

130-150 cm

Lc

Spain

Gragera, P., Guerra, A. et al. Conferencia sobre Suelos Mediterráneos. Gula
de la excursión española. Profile I. Madrid, Sociedad Española de Ciencia
del Suelo, 1966

Fuente del Fresno, km 143 on the Madrid-Ciudad Real road

Approx. 700 m

Region of serratas (small sierras); plateaux with quartzite summits, dissected
by shaIy valleys

Well drained

Silurian shale

Field crops

Annual rainfall: 450 mm; annual mean temperature: 14°C

Dark brown (10yR 4/3 dry) sandy loam, slightly humic, abundant subrounded
quartzite fragments; weak crumby structure; slightly hard; very permeable;
few roots, very slight biological activity; abrupt smooth boundary.

Pale brown (10YR 6/3 dry) sandy loam, slightly humic, subrounded quartzite
fragments of varying sizes; medium blocky structure; hard; very permeable;
few iron nodules; gradual smooth boundary.

Brown (7.5YR 5/4 dry) loam; few subrounded quartzite fragments; medium
coarse blocky structure; moderately permeable; few iron nodules; moderately
diffuse, moderately irregular boundary.

Yellowish red (2.5YR 4/6 dry) clay; few quartzite fragments; strong coarse
prismatic structure with clayskins; very hard; slightly permeable; gradual
irregular boundary.

Very weathered and reddened shale; platy structure; slightly hard; moderately
permeable; gradual irregular boundary.

Weathered shale.



Horizon
Depth

cm

Particle size distribution % Organic matter
CaCO,

Coarsdesan
Fine
sand Silt Clay % C % N C/N

Ap 0-15 12.3 47.7 28.0 12.0 0.9 0.08 11 0
E 15-30 12.9 50.1 26.1 11.0 0.6 0.07 8 0

Btl 30-50 9.0 39.1 30.0 22.9 0.3 0.05 6 0
8t2 50-100 3.6 21.1 30.8 44.8 0.2 0.04 5 0
CB 100-130 0.8 28.7 42.1 27.0 0.1 0.03 3 0

CR. 130-150 1.5 33.0 39.3 24.9 0.1 0.02 5 0

Horizon

pH Extractable cations me/100 g
% V

0.0'0 S/T)

Free oxides

H20 KCI Ca Mg Na K S T FeO22
% .

Al202
PPm

8102
PPm

Ap 6.3 5.4 2.8 1.2 0.2 0.1 4.3 7.2 60 4.2 56 117

E 6.3 5.0 2.5 - 0.2 0.1 2.8 6.0 46 4.3 73 76

Btl 6.0 4.9 3.0 0.8 0.2 - 4.0 6.5 61 4.2 84 123

Bt2 6.6 5.3 5.3 5.2 0.2 - 10.7 17.0 63 5.3 196 252

CB 6.7 4.5 9.3 7.6 0.2 - 17.1 24.5 69 4.7 96 183

CR 6.6 4.6 8.0 5.5 0.2 - 13.7 20.0 69 3.5 71 145

Horizon

Total analyses %
SiCq SiO2 SiO2

SiO2 Al20, Fe202 MgO CaO Na20 K20 1II:X
R202 Al20, Fe,O.,

Ap 75.70 10.45 5.55 0.83 0.98 -- 0.68 9.69 12.23 36.11

E 76.25 10.04 I 5.84 0.85 1.26 -- 0.67 9.76 12.82 34.58

Btl 68.34 13.25 6.26 1.07 1.25 -- -- 0.68 7.06 8.70 28.91

Bt2 58.78 12.13 8.20 1.55 1.40 -- -- 0.76 6.06 8.17 18.97

CB 58.18 12.13 7.75 2.06 1.26 -- -- 0.75 6.40 8.09 19.87

(11. 60.55 17.74 5.60 2.24 1.12 0.72 3.05 0.51 5.00 5.76 28.64
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CHROMIC LUVISOL Lc

Terra rossa Yugoslavia

Source Soil Survey Staff. Soil taxonomy, a basic system of soil classification for mak-
ing and interpreting soil surveys, p. 510-511. Washington, D.C., US Soil
Conservation Service, 1974

Location 24 km north of Pula, Istria (extreme northwest Yugoslavia)

Altitude 100-200 m

Physiography Plateau, gently sloping; gradient about 2%; northwest exposure

Drainage Well drained

Parent material Cretaceous limestone

Vegetation Field crops

Climate Annual rainfall: 900-1 000 mm; annual mean temperature: 14°C; summer hot
and dry

Profile description

0-15 cm Dark reddish brown (5YR 3/3 moist) silty clay; strong fine granular structure;
friable, sticky, plastic; abrupt smooth boundary.

15-23 cm Dark reddish brown (5YR 3/3 moist, 5yR 4/3 dry) silty clay; few 1- to 3-cm lime-
stone fragments; coarse prisms breaking easily to fine blocks; very hard dry,
very firm moist; sticky and plastic wet; patchy clayskins; diffuse smooth
boundary.

23-41 cm Dark reddish brown (5YR 3/3 moist, 5YR 4/3 dry) silty clay; strong coarse
prisms breaking to fine blocks; very hard dry, very firm moist; sticky and
plastic wet; dusky red (2.5YR 3/2 moist) to dark reddish brown (2.5YR 2/4
dry) clayskins moderately thick on 40-60% of ped faces and thin on the
remainder; diffuse smooth boundary.

41-56 cm Dark reddish brown (4YR 3/3 moist, 5vR 4/3 dry) silty clay; moderate coarse
subangular blocks breaking to fine blocks; very firm moist, sticky and plastic
wet; many fine roots; many fine pores; continuous dusky red (2.5YR 3/2
moist) to dark reddish brown (2.5yR 2/4 dry) clayskins on ped faces; diffuse
smooth boundary.

56-91 cm Dark reddish brown (4YR 314 moist) heavy clay; weak coarse prisms breaking
to medium and fine subangular blocks; dark reddish brown (2.5YR 2/4 moist,
2.5YR 3/4 dry) thick continuous clayskins; abrupt wavy boundary.

91-110 cm Fractured limestone in 5- to 13-cm diameter fragments; edges rounded by solution;
penetration of clay and calcite between fragments.

Apl

Ap2

BA

Bt1

Bt2



Horizon
Depth

cm

Particle size distribution (mm) % Organic matter

Sand
2-0.05

Coarse silt
0.05-0.02

Fine silt
0.02-0.002

Clay
< 0.002 % C % N C/N

Apl 0-15 2.9 23.5 27.8 45.8 1.68 0.17 10
Ap2 15-23 2.7 25.1 26.4 45.8 1.57 0.16 10
BA 23-41 2.3 21.1 29.8 46.8 1.34 0.15 9
Btl 41-56 1.9 18.9 29.2 50.0 1.20 0.12 10
Bt2 56-91 1.1 9.0 14.1 75.8 0.84 0.10 8

Horizon
pH

FLO

CaCQ,

%

Exchangeable cations me/100 g
% V

(100 S/T)Ca Mg Na K H S T

Apl 6.9 3.5 15.8 1.5 0.1 0.4 6.6 17.8 24.4 73
Ap2 6.7 3.6 13.8 1.4 0.1 0.3 7.0 15.6 22.6 69
BA 6.6 3-5 12.2 1.2 0.2 0.2 9.0 13.8 22.8 60
Btl 6.4 3.6 11.7 1.2 0.2 0.2 9.5 13.3 22.8 58
Bt2 6.2 5.3 18.8 2.0 0.2 0.3 13.0 21.3 34.3 62

Horizon
Total analyses %

Siti
K,0 CaO Si% FeXl. A1,0, 12,0,,

Apl 1.7 1.1 59.3 8.0 18.8 4.2
Ap2 1.7 1.0 59.9 7.4 18.9 4.3
BA 1.8 0.9 59.3 7.8 19.7 4.1
Btl 1.8 0.8 58.7 7.6 19.6 4.1
Bt2 1.7 0.9 49.9 9.9 24.4 2.8

APPENDIX 147

CHROMIC LUVISOL

Yugoslavia



148 SOIL MAP OF EUROPE

GLEYIC LUVISOL Lg

Sekundirer Pseudogley
mit Tonverlagerung

Source

Location

Altitude

Physiography

Drainage

Parent material

Vegetation

Climate

Germany (Fed. Rep.)

Milckenhausen, E. et al. Exkursionsfiihrer zur Tagung der Kommissionen V
und VI der Internationalen Bodenkundlichen Gesellschaft in Stuttgart-Hohenheim.
Landschaften und _Mien in der Bundesrepublik Deutschland, Excursion C, p. 369-
373. Mitteilungen der Deutschen Bodenkundlichen Gesellschaft 13, 1971

Kottenforst (7 km southwest of Bonn)

165 m

Principal terrace of the Rhine; fiat
Poorly drained (high watertable, pronounced alternation of dry and humid
phases)

Pleistocene loess (Wiirm) on terrace gravel

Forest (Querco-Carpinetum tilietosum)

Annual rainfall: 600-650 mm; annual mean temperature: 9-10°C

Thin beech and oak litter.
Very dark brown (10yR 2/2) friable moder.
Dark reddish brown (5yR 3/2) loam, strongly humic, lighter in lower part;
crumby structure, blocky in lower part; porous, friable; very frequent roots;
gradual wavy boundary.
Light brownish grey (2.5y 6/2) loam with yellowish red (5YR 6/8) mottles;
blocky and platy structure; porous, friable; very frequent roots.

Light grey (2.5y 7/2) loam with yellowish red (5YR 5/6) mottles; blocky struc-
ture; moderately to very porous, friable; roots common.

Light grey (2.5y 7/2) clay loam with yellowish red (5YR 4-5/6) mottles and
dark reddish brown (5YR 2/2) nodules; blocky and platy structure; moderately
porous, moderately friable; roots common.
Greyish brown (2.5Y 5/2) clay loam with distinct yellowish red (5YR 4-5/6)
mottles and nodules; coherent; blocky and platy structure; moderately firm;
few roots.
Greyish brown (2.5y 5/2) clay loam with large reddish brown (5YR 4/3-4)
mottles; few pebbles; firm; blocky and platy structure; few roots.

Grey (5y 6/1) pebbly loam with yellowish red (5YR 5/6) mottles; very firm;
no roots.

Profile description

01
02 3-0 cm

Ah 0-15 cm

Egl 15-27 cm

Eg 27-47 cm

Btgl 47-67 cm

Btg2 67-92 cm

Btg3 92-107 cm

2Btg 107-122 cm



Horizon
Depth

cm

Gravel

> 2 mm

Particle size distribution (mm) % Organic matter

Coarse sand
2-0.2

Fine sand
0.2-0.06

Coarse silt
0.06-0.02

Fine silt
0.02-0.002

Clay
<0.002 % C % N C/N

02 3-0 2.2 4.3 53.5 29.1 10.9 10.8 0.51 21

Ah 0-15 1.5 4.0 50.7 32.5 11.3 5.7 0.26 22
Egl 15-27 1.6 3.6 49.8 32.6 12.4 1.1 0.04 29
Eg2 27-47 5.1 3.5 43.1 32.4 15.9 0.4 0.03 12

Btgl 47-67 2.8 2.8 37.2 26.5 30.7 0.3 0.03 -
Eltg2 67-92 2.1 3.3 41.4 23.8 29.4 0.2 0.04 --
B1g3 92-107 4.4 6.1 41.5 21.4 26.6 0.2 0.03 --
2Btg 107-122 72 23.7 6.3 27.1 19.0 23.9 0.2 0.02 -

Horizon

pH Extractable cations me/100 g
% V

(100 S/T)H.,0 KC1 CaCh Ca Mg K Na S T

02 4.4 3.9 4.0 5.4 0.6 0.5 0.2 6.7 25.5 26.3
Ah 4.2 3.6 3.8 2.1 1.3 0.3 0.2 3.9 18.4 21.2
Egl 4.2 3.7 3.8 0.3 0.1 0.1 0.2 0.7 6.9 10.1
Eg2 4.1 3-6 3-8 0.6 0.1 0.1 0.2 1.0 7.4 13.5
Btgl 4.4 3.6 4.0 4.6 1.0 0.2 0.3 6.1 15.7 38.9
Btg2 4.6 3.8 4.3 5.9 1.1 0.2 0.3 7.5 15.1 49.7
Btg3 4.8 3.9 4.4 7.0 1.1 O.', 0.4 8.7 14.7 59.2
2Btg 5.0 4.1 4.6 5.7 1.1 0.2 0.3 7.3 11.9 61.3
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CALCIC LUVISOL Lk

Calcareous red medi-
terranean soil Spain

Source Gragera, P., Guerra, A. et al. Conferencia sobre Suelos Mediterráneos. Guía
de la excursión española. Profile II. Madrid, Sociedad Española de Ciencia
del Suelo, 1966

Location Almagro, km 26 on the Ciudad Real-Valdepeñas road

Altitude Approx. 600 m

Physiography Flat shoulder of hill

Drainage Well drained

Parent material Limburgites and basalts

Vegetation Olive grove

Climate Annual rainfall: 450 mm; annual mean temperature: 14°C

Profile de,scription

Ap 0-30 cm Reddish yellow (5yR 4/6 dry) sandy clay loam; quartzite fragments common;
weak structure; soft; very permeable; abrupt smooth boundary.

Bt 30-65 cm Dark red (IOR 3/4 dry) clay; very strong blocky structure; slightly hard; very
permeable; few large pores; the material has a shiny waxed appearance; very
abrupt smooth boundary.

Bmk 65-90 cm Very hard calcareous pan (petrocalcic horizon).

2C 90+ cm Yellowish red (7.5vR 7/4 dry) rubble, silty clay sand; strongly calcareous;
moderate subangular blocky structure; very hard; very permeable.



In brackets: After decomposition of carbonates (38.6% CaC0.)

Horizon
Depth

cm

Particle size distribution (mm) % Organic matter
CaCO.

%Coarse
sand

Fine
sand Silt Clay % C % N C/N

Ap 0-30 10.9 49.3 11.8 27.0 0.7 0.08 8 tr.
Bt 30-65 8.5 27.5 11.3 52.3 0.5 0.08 6 tr.

Bmk 65-90 - - - - - - -
2C 90 + 24.6 29.4 23.1 23.8 0.2 0.03 8 38.6

(12.7) (15.1) (10.7) (19.7)

Horizon

pH Extractable cations me/100 g
% V

(100 S/T)

Free oxides

Fe203 Al208 Si02H20 KC1 Ca Mg Na K T
% Porn pPm

Ap 7.8 7.0 8.4 1.4 0.2 0.4 10.4 11.5 91 2.7 214 667

Bt 7.7 6.8 13.2 3.6 tn -- 16.8 17.5 96 4.4 431 684Bmk-- - -- - __ __ -- - - --
2C 8.0 6.9 9.9 1.1 tn - 11.0 11.1 99 2.2 76 511

Total analyses %
Si02 Si02 Si02

Horizon R.O. Al20. Fe20.
Si02 Al20. FezOz MgO CaO Naz0 KJ) TiOz

Ap 75.00 7.39 4.20 1.55 1.96 - - 0.67 13.70 17.13 47.30

Bt 61.90 15.57 6.50 1.45 1.48 - - 0.75 5.02 6.70 25.22

Balk 11.90 2.67 1.40 2.27 42.64 0.26 0.50 0.27 9.50 7.52 22.52

24: 36.40 7.18 4.20 1.95 24.25 - -- 0.75 6.60 8.55 22.94
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ORTHIC LUVISOL

Leached brown soil

Source

Location

Altitude

Physiography

Drainage

Parent material

Vegetation

Climate

SOIL MAP OF EUROPE

Lo

Belgium

Louis, A. Centre de cartographic des sols, Gand, 1965

Zottegem (39 km west of Brussels) 50°52'57"N; 3°48'38"E

60m
Gently undulating area; profile on flat shoulder of long 1-2% gradient

Well drained

Upper Pleistocene loess (Wiirm III)

Field crops

Annual rainfall: 800 mm; annual mean temperature: 9.5°C

Dark brown (10vR 4/3 moist) loam, slightly humic; weak fine crumby and very
fine subangular blocky structure; locally, in lower part, more compact platy
structure (plough sole); abundant fine roots; abrupt smooth boundary.

Dark yellowish brown (10vR 4/4 moist) clay loam, yellowish brown (10vR 5/4)
crushed; moderately strong medium subangular blocky structure; firm; frequent
dark blown (7.5yR 4/4) clayey cutans; frequent fine pores; few worm channels,
lines with dark brown (10vR 4/3) humic clayey cutans; gradual smooth bound-
ary.

Dark yellowish brown (10vR 5/4 moist) loam, same colour crushed; moderately
stratified in 40-cm lamellae, slightly undulating, separated by thin (1-cm) bands
of pale yellowish brown (10vR 6/4) light loam; weak very coarse subangular
blocky structure; moderately firm, becoming friable in lower part; frequent
very fine pores; few worm channels; diffuse smooth boundary.

Yellowish brown (10vR 5/4 moist) loam; structureless, massive, but stratified;
friable; clayey streaks on few walls of small worm channels; less porous than
Bt2; abrupt, very wavy boundary.

Pale yellowish brown (10vR 6/4 moist) loam; structureless, massive; calcareous
(with pseudomycelium).

Profile description

Ap 0-30 cm

Btl 30-95 cm

Bt2 95-250 cm

Cl 250-295 cm

C2 295+ cm



Horizon
Depth

cm

Particle size distribution (mm) %

% C
C aCO2

%2-0.05 0.05-0.02 0.02-0.002 <0.002

Ap 0-30 6.0 66.3 16.6 11.0 0.73 0
BO 30-95 2.8 54.5 19.8 22.9 0.24 0

Bt2 95-250 2.9 64.8 15.2 17.0 0.05 0
Cl 250-295 4.9 59.7 20.0 15.8 0.07 0
C2 295d- 2.2 58.4 27.4 11.9 0.08 9.7

Horizon

pH
CEC(T)

me/100 g

r% V

(100 S/T)H20 KC1

Ap 6.6 5.6 9.3 64
Bt1 6.2 4.9 13.5 70

Bt2 6.6 5.3 11.7 82

Cl 6.7 5.5 11.0 83

02 8.3 7.6 7.0 100
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ORTHIC GREYZEM

Dark grey forest soil

Source

Location

Physiography

Drainage

Parent material

Vegetation

Climate

Proftle description

Ahl 0-15 cm

Ah2 15-40 cm

Btl 40-60 cm

Bt2 60-110 cm

BC 110-190 cm

2C 190-230 cm

Mo

USSR

Fridland, V.M. et al. Short guide to soil excursion Moskow -Kherson. Profile 2,
p. 16-27. Moscow, Ministry of Agriculture of the USSR, 1964

Moscow-Simferopol road, 22 km north of Tula

Gently undulating plain

Well drained

Loess silt

Deciduous forest (Tilia, Quercus, Acer platanoides)

Annual rainfall: 558 mm; annual mean temperature: 4.4°C (January: 9.8°C;
July: 18.8°C)

Dark grey (moist) clay; friable; fine nutty structure; compact root mat; abrupt
smooth boundary.

Dark grey (moist) clay, becoming lighter on drying, with fine pale powdering;
firm; nutty structure; becoming prismatic nutty in the lower part; fewer roots
than in Ahl ; black cutans on ped faces and along cracks; tonguing boundary.

Brownish grey (moist) clay; pale powder clearly visible on drying; reddish
brown-grey cutans on peds; prismatic nutty structure; more compact than Ah2;
gradual, wavy boundary.

Greyish brown (moist) clay; pale powder visible on drying; prismatic structure;
more compact and firm than Btl ; strong reddish brown cutans and mottles
on ped faces; gradual irregular boundary.
Brown, locally strong brown (moist) clay; blocky prismatic structure; dark and
light reddish brown cutans and mottles on ped faces; irregular boundary.

Reddish brown (moist) sandy silt; compact.



Horizon

Organic matter pH Extractable cations me/100 e
% V

(100 S/T)
% C % N C/N FLO KC1 Ca Mg H T

Ahl 5.90 0.50 11.9 6.3 5.8 35.4 3.5 - 38.9 100

Ah2 2.83 0.24 12.8 5.9 5.3 19.1 1.5 - 20.6 100

Btl 0.88 0.08 11.0 5.4 4.3 14.3 2.5 0.5 17.3 97

Bt2 5.3 5.9 11.9 3.0 1.0 14.9 93

BC 5.4 4.0 14.9 3.0 - 17.9 100

Horizon
Depth

CM

Particle size distribution (mm) %

1-0.25 0.25-0.05 0.05-0.01 0.01-0.005 0.005-0.001 <0.001

Ahl 0-15 0.9 2.7 46.0 13.1 19.3 18.0

Ah2 15-40 1.5 2.2 49.5 12.4 16.9 17.5

Btl 40-60 0.6 49.9 12.4 11.8 25.3

Bt2 60-110 0.8 0.6 45.5 10.4 13.9 30.4

BC 110-190 1.5 2.1 42.1 9.8 13.5 31.0
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DYSTRIC HISTOSOL Od

Organic soil

Source

Location

Altitude

Physiography

Drainage

Parent material

Vegetation

Climate

Finland

Tildcurila Agronomic Research Station

Myras, southern Finland

40 m

Gently undulating plain

Very poorly drained; marshy

Post-glacial sphagnous peat

Forest of dwarf Pinus silvestris with Ledum palustre, Calluna vulgaris, Vacci-
nium uliginosum, Empetrum nigrum, Rubus chamaernorus, Vaccinium vitis-idaca,
Sphagnum fuscum

Rainfall during growth period: 300 mm; length of growth period (>5°C):
170 days

Brownish yellow sphagnous peat; humification scale: 2.

Sphagnous peat; humification scale: 6 (decomposition resulting from installation
of drainage ditches).

Brownish yellow sphagnous peat; humification scale: 2.

Brownish yellow sphagnous peat; humification scale: 1.

The peat layer is 4 m thick; it is followed by a layer of moderately decom-
posed reed peat on a clay subsoil.

Profile description

Hl 0-20 cm

H2 20-40 cm

H3 40-70 cm

114 70-120 cm



Horizon
Depth

pH Extractable cations me/100 g
% V

cm ILO KCL CaCh Ca Mg K Na H T (100 S/T)

Hl 0-20 3.9 / 7 2.9 7.2 3.7 1.4 0.6 121 134 9.6

E12 20-40 3.7 2.5 2.9

H3 40-70 3.7 2.4 2.7
H4 70-120 3.8 2.4 2.7 2.5 3.3 0.3 0.4 122 129 5.1

Organic matter

Horizon Bulk
density

C/N

Hl 40.8 0.5 80 0.08

H2 40.8 0.6 66

H3 42.2 0.7 55

F14 42.2 0.5 74
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EUTR1C HISTOSOL

Organic soil

Source

Location

Altitude

Physiography

Drainage

Parent material

Vegetation

Climate

Oe

United Kingdom

Ragg, J.M. & Clayden, B. The classification of soine British soils according
to the Comprehensive Systeni of the United States. 'Harpenden, 1973. Soil
Survey Technical Monograph No. 3, Profile No. 76

Rand Hall, Swaffham Prior Glen, Cambridgeshire (100 km north of London)
2m
Flat

Very poorly drained (water-table at 65 cm, 1 February 1966)

Peat

Grass

Annual rainfall: 600-800 mm; annual mean temperature: 8-12°C

Brownish black (10YR 2/1.5) very friable peat; weak crumby structure; fine
fibrous roots common in upper 8 cm, less common below; earthworms present;
few wood fragments, but otherwise no recognizable plant remains; clear slightly
wavy boundary.

Black very friable peat; crumby to granular structure; few roots; earthworms
present; no recognizable plant remains; clear slightly wavy boundary.

Dark reddish brown (2.5YR 2/4) and black (10yR 2/1) friable peat; massive
and matted; breaking into angular lumps up to 15 cm across; fine matted
roots, live and dead; some wood fragments; earthworms present; brown (7.5yR
5/4) and white gypseous streaks and patches 5 mm across; diffuse boundary.

Black matted rather spongy peat; slightly variegated with dark reddish brown
(5YR 3/2) where less decomposed; fibrous roots common but mostly dead;
few earthworms; Phragmites remains present; clear boundary.

Dark reddish brown (5YR 3/2) matted peat, changing to dark olive (5y 2/3)
after 3 minutes of exposure to air; brown Phragmites remains present; odour-
less.
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Profile description

Hal 0-23 cm

Ha2 23-33/40 cm

Hel 33/40-50 cm

He2 50-80 cm

He3 80+ cm



(*) Leachate contained much SOi ProbablY from gYnsum.

Horizon
Depth

cm
% C

pH
CEC(T)

me/100 g

% V

(100 S/T)H,0 CaCh

Ha 1 0-23 31 6.9 6.7 131 69

Ha2 23-33140 32 6.5 6.3 182 80

Hel 33/40-50 38 4.8 4.6 138 (* )

He2 50-80 44 4.6 4.4 129 (* )

1-1e3 80+ 43 5.0 4.8 108 (* )
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EUTRIC HISTOSOL Oe

Ferruginated cultivated
peaty soil

Source

Location

Altitude

Physiography

Drainage

Parent material

Vegetation

Climate

Profile description

Hl 0-25/28 cm

H2 25/28-46 cm

H3 46-73 cm

H4 73-140 cm

H5 140-190 cm

H6 190-275 cm

2Cg 275-315 cm

USSR

Bukhman, V.A. et al. Guide to soil excursion, Forest zone, Karelia. Profile
5. Document, International Congress of Soil Science, Moscow, 1974

Biological Institute of the Karelian Section, Academy of Sciences of the USSR,
Essoila, south of Lake Stamozero (80 km west of Lake Onega)

Approx. 70 m

Large depression in undulating landscape of fluvio-glacial basin

Poorly drained (watertable at 90-120 cm)1

Peat (1-3 m) on varied clays

Temporary pasture ; field crops

Annual rainfall: 550-600 mm (400 mm in summer); annual mean temperature:
2°C (February: 10°C; July: 16°C); length of growth period (> 5°C) : 150
days

,i11111111111111111111110111

Dark reddish brown (5yR 2/2) wood and grass peat, 35% decomposed; friable;
grass roots; clear boundary.

Dark reddish brown (5YR 2/2) wood and grass peat, 30% decomposed, with
reddish yellow tinge of iron origin; many live roots and tree stumps.

Greyish yellow (2.5YR 3/4) clayey peat, turning black immediately on exposure
to air; <50% decomposed.
Very dark grey (5yR 3/1) moss and reed peat, turning darker on exposure to
air; flaky, compact.

Black (5yR 2/1) wood and reed peat; flaky, compact; strong H,S odour.

Dark reddish brown (SYR 2/2) wood peat, less decomposed and less compact.

Greyish blue (10y 7/1) heavy loam, indistinctly stratified.

'In 1962 this soil was drained by an underground system of wooden drains, 20 m apart, at a depth of 1 m; open drainage
ditches 1.8 na deep and 6 in across are installed every 120 m.



Horizon
Dept h

cm

nli Extractable cations me/100 s
% V

(100 S/T)

Organic matter

H,0 KC1 Ca Mg H T - -% u % N C/N

H1 0-25/28 5.7 4.9 51.0 27.7 34.4 113.1 70 41.3 1.9 20

142 25/28-46 5.9 4.6 32.3 18.8 45-0 96.1 54 43.6 2.0 21

H3 46-73 5.5 4.3 28 1 7.9 45.1 81.1 40

H4 73-140 5.5 4.6 32.6 16.2 31.4 80.2 61 48.7 2.2 21

145 140-190 5.7 4.4 27.9 19.6 38.4 85.9 53

H6 190-219 5.4 4.6 26.6 26.6 43.5 96.7 55

225-275 6.0 4.9 32.6 9.2 44.9 86.7 48

2Cg 275-315 5.4 4.6 35.1 1.5 5.6 10.2 52

Ihnizon
Depth

cm

Bulk densfty

g/ctn3

Total
porosity

% vol.

Max.
hygroscoPY

% wt

Max. water
capacity

% wt

Min. water
capacity

% vol.

Water
penntabflfty

mmihr

II1 0-10 0.18 99 28 67 80 252

10-20 0.21 88 27 76 68 109

112 20-30 0 18 89 27 72 69 63

30-40 0.13 89 27 69 88 63

40-50 0.12 93 27 79 51

H3 50-60 0.14 91 24 66 68 4.6

60-70 0.13 92 28 70 64 4.6

114 70-80 0.11 94 30 59 91 4.6

80-90 0.11 93 26 66 75 4.6

90-100 0.12 93 27 75 79
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AE

Bhg

BCg

Cgl

Podsol-Gley

Source

Location

Altitude

Physiography

Drainage

Parent material

Vegetation

Climate

Profile description

2-0 cm

0-10 cm

10-33 cm

33-98 cm

98+ cm

Germany (Fed. Rep.)

Miickenhausen, E. Die wichtigsten Böden der Bundesrepublik Deutschland,
Profil 52. Bonn, Wissenschaftliche Schriftenreihe des AID, Heft 14

1 km northwest of Kalle (Emsland, 8 km from the Netherlands border)

14 m

Low-lying plain

Poorly drained (the water-table originally lay at 40 cm, but has been lowered
by artificial drainage)

Aeolian sand on fissured fluvio-glacial sand

Thin pine forest with Erica tetralix, Molinia caerulea, Cladonia rangiferina

Annual rainfall: 600-720 mm; annual mean temperature: 8-8.5°C

Blacicish brown raw humus, fibrous.

Very dark grey silty fine sand; strongly humic; abundant roots; structureless.

Slightly reddish dark brown silty fine sand, becoming lighter in lower part;
long vertical black mottles from old roots; structureless.

Strong reddish brown to greyish red-brown fine sand; long vettical blackish
brown mottles from old roots; few thin subhorizontal streaks.

Light yellowish grey sand; structureless.
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GLEYIC PODZOL Pg



Horizon
Depth

cm

Particle size distribution (mm) % Organic matter

Coarse sand
2-0.2

Fine sand
0.2-0.06

Silt
0.06-0.002

Clay
< 0.002 % C C/N

O

AE

Bhg

BCg

Cgl

2-0

G-10

10-33

33-98

98 +

28.6
23.0
31.0
57.2

56.1
59.3
61.7
40.9

10.1

12.6
3.2
0.6

5.3
5.1
4.0
1.2

12.3
2.5

21

24

Horizon

pH Extractable cations me/100 8
% V

(100 S/T)HiO KCI s T

0 3.6 3.0 3.6 17.2 21

AE 3.8 3.1 0.4 21.1 2
Bhg 4.2 3.8 0.3 23.8 1

BCg 4.5 4.3 1.5 14.4 10

Cgl 4.8 4.4 4.5 8.5 53
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Humus-illuvial peaty podzol

Source

Location

Altitude

Physiography

Drainage

Parent material

Vegetation

Climate

Hl
H2

Eg

Bhgl

Bhg2

Bg

BCg

Profile description

15-5 cm

5-0 cm

0-5/15

5/15-10/22

10/22-25/28

25/28-45 cm

45-55 cm

USSR

Morozova, R.M. et al. Guide to soil excursion, Forest zone, Karelia. Profile
3. Document, International Congress of Soil Science, Moscow, 1974

Kivach natural reserve, northwest of Lake Onega

Approx. 70 m

Undulating lacustro-glacial plain

Poorly drained

Sandy fluvio-glacial deposits

Taiga, pine forest, with Vacciniurn, Polytrichum, etc.

Annual rainfall: 600 mm (400 mm in summer); annual mean temperature:
2°C (January: 10.9°C; July: 17.2°C)

Brown (10YR 3/3) moss and pine needle peat, half decomposed.

Dark brown to black (10YR 2/1) peat, strongly decomposed; abundant shrub
and tree roots; few charcoal fragments at lower boundary.
Grey (10YR 6/1) sand, with brownish mottles and tongues in upper part; few
roots; clear tonguing boundary.
Dark yellowish brown (10YR 3/4) sand; more compact; few roots; few nodules;
gradual boundary.

Brown to dark yellowish brown. (10YR 4/2) sand; lighter than in Bhgl, becom-
ing lighter in lower part.

Mottled bluish grey (10YR 5/4 and 5y 6/1) sand, water-saturated.

Bluish (10YR 6/3) sand, with grey and rusty mottles and tongues; water-satu-
rated.
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Horizon
Depth

cm

Particle size distribution (mm) %

1-0.25 0.25-0.05 0.05-0,01 0.01-0.005 0.005-0.001 < 0.001

H1 15-5
H2 5-0

Eg O-5/15 77.7 9.9 9.8 0.8 1.3 1.3
Bhgl 5 /15-10 /22 71.2 13.8 7.8 2.0 2.9 2.3
Bhg2 10 /22-25 /28 80.8 10.3 3.4 1.5 2.0 2.0
Bg 25/28-45 92.0 4.2 1.8 0.0 1.2 0.8
BCg 45-55 94.1 3.0 I . 3 0.5 0.5 0.6

Horizon

pH Organic matter Extractable cations me/100 g
% V

(100 S/T)ELO KC1 % C % N C/N Ca Mg K Na H T

H1 3 . 5 2 . 8 44.5 1.02 43 - - - - - -
112 3.7 3.0 37.3 0.92 40 9.9 4.6 4.5 1.0 50.4 70.4 28.4
Eg 4.0 3.2 0.4 0.03 15 1.0 1.1 1.7 0.4 2.9 8.1 64.2
Bhgl 4.4 3.9 4.0 0.16 25 2.2 0.9 1.4 0.6 24.5 29.6 17.9
Bhg2 4.6 4.1 2.3 0.08 28 2.1 1.2 1.5 0.4 12.4 17.6 29.5
Bg 4.8 4.5 0.3 0.02 18 1.7 1.3 1.7 0.4 0.7 5.8 87.9
BCg 5.1 4.6 1.8 1.7 1.5 0.5 0.3 5.8 95.0
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HUMIC PODZOL

Humic Podzol

Source

Location

Altitude

Physiography

Drainage

Parent material

Vegetation

Climate

Profile description

Ahl 0-3/4 cm

E 3/4-14/25 cm

Bhl 14/25-24/30 cm

Bh2 24/30-45/50 cm

Bh3 45/50-60/65 cm

Ph

Belgium

De Coninck, F. & Tavernier, R. La pédogenèse dans les sols sableux de la
Campine. Guide de l'excursion en Campine anversoise. Gand, Société beige de
pédologie, 1975

Gierle, in the northern Antwerp Campine (northwest of Antwerp)

20 m

Region of old interior dunes
Moderately well drained (water-table at 120 cm in May)

Pleistocene sand cover, reworked by aeolian action during the Holocene

Pinus sylvestris plantation (undergrowth with Molinia caerzilea dominant)

Annual rainfall: 750 mm; annual mean temperature: 10°C

Dark grey (N 4/0 dry), black (10yR 2/1 rnoist) sand; humic, the organic matter
forming isolated particles between the leached quartz grains; structureless;
loose; clear smooth boundary.
Grey to light grey (10YR 6/1 dry), dark grey (10YR 4/1 moist) sand; slightly
humic; structureless; loose; clear smooth boundary, but forming a few tongues
that reach the centre and even near the lower boundary of Bhl.
Dark reddish brown (5YR 3/2 moist), black (5YR 2/1 moist) sand, locally only
5 to 7 cm thick; strongly humic, with many leached grains; structureless,
massive; frequent roots, distributed regularly but not matted; friable to firm;
horizontal or parallel with the upper boundary of the horizon; very fine,
darker, more humic peds appearing locally to become the fibres of Bh2;
clear wavy boundary; there is in fact a gradual transition throughout the
entire horizon, the greyish shade fading into the brownish shade.
Sand, passing with increasing depth from dark reddish brown (5YR 3/3 moist,
5YR 3/2 moist) to strong brown (7.5yR 4/6 moist, 7.5YR 3/4 moist); humic in
the form of cutans covering the quartz grains; structureless, massive; locally
more firm, locally as firm as Bhl, with:

abundant very irregular fibres, vague, clear, 2-5 mm thick, darker and
firmer than the matrix;
common mottles, distinct, clear, irregular, from brown to dark brown (10YR
4/3 dry) or very dark greyish brown (10YR 3/2 moist) to brown to dark
brovvn (7.5YR 4/4 dry, 7.5YR 4/2 moist), 1-2 cm in diameter, looser than
the matrix, appearing to be extensions of the light mottles of Bhl ; the
fibres referred to in a) pass through the mottles;

gradual wavy boundary.

Sand, passing with increasing depth from strong brown (7.5YR 4/6 moist) or
dark brown (7.5YR 3/4 moist) to strong brown (7.5YR 5/6 moist) or brown to
dark brown (7.5yR 4/4 moist); humic as in Bh2; structureless, massive; friable
to firm with:

frequent looser mottles, as in Bh2, light yellowish brown (10yR 6/4 moist)
or yellowish brown (10YR 5/4 moist);
few dark irregular fibres as in Bh2;
few dark reddish brown (5YR 3/4 moist or 3/2 moist); rounded mottles
5-10 mm in diameter, or vertical channels, less than 1 cm broad, strildng,
clear to diffuse, humic, firmer than the matrix, developed around dead
roots;

much fewer roots than in Bh2; some roots (matted) in horizontal or oblique
planes which coincide with a stronger concentration of the bleached mottles;
gradual smooth boundary.



Horizon
Depth

cm

Particle size distribution (mm) `Y.

% C
Fre Fe.%

Sand
2-0.05

Silt
0.05-0.002

Clay
< 0.002

Ahl 0-3 /4
E 3 /4-14 /25 94.1 5.3 0.6 0.7 0.02
Bhl 14 /25-24 /30 94.7 3.2 / . 1 1.8 0.08
Bh2 24 /30-45 /50 92.7 6.0 1.2 1.3 0.10
Bh3 45 /50-60 /65 81.6 17.4 0.9 0.4
Cg 60/65-120 81.5 16.5 1.9
Cg blanchi 92.7 6.8 0.4

pH Extractable cations me/100 g

Horizon
ILO KC1 Ca Mg K Na

Ahl
E 4.2 3.3 0.11 0.03 0.03 0.03
Bhl 4.0 3.6 0.15 0.03 0.05 0.04
Bh2 4.4 4.2 0.08 0.03 0.03 0.02
Bh3 4.5 4.2 0.13 0.04 0.04 0.01
Cg 4.5 4.4 0.07 0.04 0.03 0.01
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LEPTIC PODZOL

Podzolic brown soil
tending to podzol

Source

Location

Altitude

Physiography

Drainage

Parent material

Vegetation

Climate

Three different types of sand:
strong brown (7.5YR 5/6 moist); stratified; structureless, massive; firm;
light yellowish brown (10YR 6/4 moist) or yellowish brown (10YR 5/4 moist);
stratified; looser than a);
light grey (10YR 7/2 moist); unstratified; looser than b), less clayey than
a) and b);

a) forms large rust mottles, very irregular, striking, diffuse, in the midst of b);
c) forms large mottles or tongues in which the podzol is developed; all the
roots are present in c); in the upper part b) displays a clear stratification of
more clayey layers, surrounded by a thin gangue of rust, but interrupted by
c); abrupt smooth boundary.
Light brownish grey (2.5y 6/2 moist) light sandy silt; gleyed; structureless,
massive; firm; not plastic; with frequent large yellowish brown (10YR 5/6
moist) mottles, striking, diffuse to clear.

PI

Italy

Valenti, A. & Sanesi, G. Quelques aspects des sols bruns acides et des sols
bruns podzoliques des formations gréseuses de la Toscane (Italie). Péclologie,
17(1): 33-59, 1967

Abetone

1 350 m

Moderately high mountains (Tuscan Apennines)

Well drained

Macigno sandstone

Forest of Ahles alba and Pseudotsuga, with Vacciniwn myrtillus, Festuca, Epi-
lobium angustifolium, Rubus fruticosus

Annual rainfall: 2 600 mm; annual mean temperature: 6°C

Slightly decomposed leaf litter.

Dark brown (7.5YR 3/2) sandy loam; structureless; friable dry; very slight
biological activity; frequent roots; frequent leached grains; mat of mould and
slightly decomposed roots; abrupt smooth boundary.

Discontinuous; light brown (7.5yR 6/3) sandy loam; structureless; very friable
dry; slight biological activity, roots common; abrupt wavy boundary.
Brown (7.5yR 5.5/6) sandy loam to light sandy loam; very fine crumby struc-
ture; very friable, powdery, dry; abundant pores; slight biological activity,
fine roots common; gradual smooth boundary.

Brown (7.5yR 5/6) sandy loam to light sandy loam; frequent coarse stones;
very fine crumby structure; very friable dry; abundant pores; slight biological
activity; few roots.

Profile description

O 1-0 cm

Ahl 0-3 cm

E 3-5 cm

Bs 5-54 cm

BC 54-65 cm

Cg 60/65-120 cm

2Cg 120+ cm



LEPTIC PODZOL

Italy

Horizon
Depth

Particle size distribution (mm) % Organic matter

C111 Sand
2-0.05

Coarse silt
0.05-0.02

Fine silt
0.02-0.002

Clay
<0.002 C % N C/N

E 3-5 53.9 7.9 23.7 14.6 5.0 0.3 17

Bs 5-54 46.8 16.1 23.6 13.5 1 . 9 0.1 19

BC 54-65 49.0 21.6 19.2 10.2 1.8 0.1 18

pH
Free Fe203

Horizon
H.40 KC1

E 3.5 2.9 0.235

Bs 4.2 3.7 0.692

BC 4.3 3 . 9 0.526
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ORTHIC PODZOL

Iron Podzol

Source

Location

Altitude

Physiography

Drainage

Parent material

Vegetation

Climate

Profile description

O 5-0 cm
E 0-10 cm

Bshl 10-14 cm

Bsh2 14-32/35 cm

32/35-75 cm

Cg 75-95+ cm

Po

Finland

International Soil Museum collection (SF4), Wageningen

Khniö, 20 km north of Parkano; Coord. 62010' N, 23°00' E

125 m

Flat site in almost flat country
Moderately well drained

Glacial till

Coniferous forest with Picea ab/es, Pinus sylvestris and Betula verrucosa; under-
storey of Vaccinium spp., Pleurozium schreberi, Dicranunz scoparium and undulatum

Rainfall during growth period: 300 mm; length of growth period (> 5°C):
170 days

Rootmat with poorly decomposed plant remains.

Pinkish grey (7.5YR 6/2) dry, stony sand; single grain; non-sticky, non-plastic,
loose moist and dry; frequent (sub)rounded gravel and stones of mostly granitic
rocks; abrupt smooth boundary.
Very dark greyish brown (10YR 3/2) dry, stony sand; single grain; non-sticky,
non-plastic, loose moist, soft dry; frequent (sub)rounded gravel and stones of
mostly granitic rocks; abrupt smooth boundary.

Yellowish red (5YR 3/6) dry, gradually becoming strong brown (7.5YR 5/8)
dry at 24 cm depth, stony sand; single grain; non-sticky, non-plastic, friable
moist, soft dry; frequent (sub)rounded gravel and stones of mostly granitic
rocks; clear wavy boundary.

Light brownish grey (10YR 6/2) dry, stony sand; single grain; non-sticky, non
plastic, friable moist, soft dry; frequent (sub)rounded gravel and stones of most-
ly granitic rocks; clear wavy boundary.

Light brownish grey (10YR 6/2) dry, common coarse, faint diffiise yellowish
red (5YR 4/6) mottles; stony sand; porous massive; frequent (sub)rounded gra-
vel and stones of mostly granitic rocks.
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Finland

Organic matter pH Exchangeable cations me/100 g
Free

Horizon
% C % N C/N Fe,OJ H,0 KCI Ca Mg K Na s T

0 27.2 1.13 24 0.30 3.6 2.9 7.2 4.9 2.4 0.2 14.8 10.9

E 0.52 0.02 26 0.08 4.3 3.5 0.5 0.2 tr. tr. 0.7 4.4

%hi 2.28 0.10 23 1.86 4.8 4.4 0.3 0.1 ir. tn 0.4 23.9

Elsh2 0.51 0.04 13 0.39 5.5 5.2 7.9

C 0.16 0.01 16 0.18 5.7 5.1 2.9

Horizon
Depth

Cin

Particle size distribution (mm) %

Sand Silt Clay

>2 2-1 1-0.5 0.5-0.2 0.2-0.05 0.05-0.02 0.02-0.002 < 0.002

o 5-0
E 0-10 10 68 19 6 7 tr.

Bshl 10-14 34 69 16 5 10 tr.

Bsh2 14-32/35 42 67 22 6 4

32/35-75 46 63 20 9 5 3
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ORTHIC PODZOL Po

Iron Podzol

Source

Location

Altitude

Physiography

Drainage

Parent material

Vegetation

Climate

Sweden

International Soil Museum collection (S 16), Wageningen

Kulbäcksliden, Västerbottens Län; Coord. 64015' N, 19040' E

300 m above sea level

High part of convex slope in undulating terrain. Gently sloping

Well drained

Late Plaistocene glacial till, derived from granitic bedrock

Northern coniferous forest with Pinus, Albies, Betula, Vaccinium and Lycopodium

Dfb (Köppen) cold with warm summer

Partly decomposed organic matter, mainly decaying leaves, twigs and roots;
abrupt smooth boundary.

Light grey (10YR 6.5/1) moist, gravelly sandy loam; single grain; porous; non-
sticky, non-plastic, loose moist, very porous; abrupt wavy boundary.

Brown (7.5YR 4/6) moist, sandy loam; massive; non-sticky, non-plastic, very
friable moist, soft dry; wavy boundary.

Strong brown (7.5YR 4/8) moist, bouldery gravelly sandy loam; porous mas-
sive, weakly cemented; non-sticky, non-plastic, very friable moist, slightly hard
dry; gradual boundary.

Yellowish brown (10YR 5/8) moist, gravelly sandy loam; porous massive;
non-sticky, non-plastic, very friable moist, soft dry; gradual boundary.

Light olive brown (2.5y 5/4) with streaks of brownish grey (2.5y 6/2) and yellow-
ish brown (10YR 5/8) moist, bouldery gravelly sandy loam; porous massive.

Profile description

O 7-0 cm

E 0-6 cm

EB 6-7 cm

Bsl 7-15 cm

Bs2 15-30 cm

30+ cm



Horizon
Organic matter Free

Fe208

pH Exchangeable cations me/I00 g % V

000 Sip
% C % N C/N 1-LO KC1 Ca Mg K Na s T

0 26.7 1.09 25 0.15 3.7 3.3 4.3 3.1 1.9 0.1 9.4 88.9 11

E 0.4 0.03 12 0.05 4.3 3.3 0.3 0.1 tn tn 0.4 4.6 9

B61 1.3 0.07 18 2.45 5.9 5.0 0.3 0.1 0.1 tn 0.5 21.8 2

B62 0.2 0.02 10 0.76 6.0 5.1 tn tr. tr. n. 0.1 3.9 7

C 0.1 0.01 10 0.46 5.9 4.8 tn tr. tn tr. tr. 2 . 2

Horizon
Depth

CM

Particle size distribution (mm) %

Sand Silt Clay

> 2 2-0.2 0.2-0.05 0.05-0.02 0.02-0.002 < 0.002

o 7-0

E 0-6 20 16 45 20 17 2

Bst 7-15 24 12 47 23 20 3

Bs2 15-30 31 17 43 21 17 2

30+ 25 36 28 18 16 2
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Peaty ironpan podzol Ireland

Source Conry, M.J. & Ryan, Pierce. Soils of Co. Carlow, p. 130-131. Dublin, Nation-
al Soil Survey of Ireland. Soil Survey Bulletin No. 17

Location Knockendrane, Borris (20 km south of Carlow)

Altitude Approx. 380 m

Physiography Steeply rolling hills

Drainage Impeded

Parent material Shale bedrock

Vegetation Sheep-grazed heath dominated by Cal/una vulgaris and Erica cinerea; few
grasses (Festuca ovina, Sieglingia decumbens, Nardus stricta)

Climate Annual rainfall: 941 mm; annual mean temperature: 10°C

Proffie description

H1 0-5 cm Very dark brown (10vR 2/2) peat; partly decomposed organic material; clear
smooth boundary.

H2 5-17 cm Black (10vR 2/1) peat; cloddy tending toward moderate, fine granular struc-
ture; firm; abundant roots; abrupt smooth boundary.

Eg 17-22/36 cm Dark grey (10YR 4/1) sandy loam; weak, fine granular structure; friable; plentiful
roots, root-mat above ironpan; abrupt tonguing boundary.

Bmhs Dark reddish brown (5vR 2/2) continuous ironpan 3-6 mm thick; very hard;
abrupt tonguing boundary.

Bsl 22-52/62 cm Strong brown (7.5vR 5/8) sandy loam to loam; weak, fine granular structure;
very friable; few roots; gradual boundary.

52+ cm Light olive brown (2.5v 5/4) very shaly sandy loam; structureless; friable; no
roots.



Horizon
Depth

cm

Particle size distribution (mm) %

pH

Organic matter
Free Fe10

Coarse
sand Fine sand Silt Clay % C % N C/N

HT 5-5 - - - - 4.4 36.8 1.8 20 0.7
H2 5-17 - - - - 4.6 24.0 0.95 25 1.7

Eg 17-22/36 36 22 32 10 4.7 4.6 0.23 20 1.0

Bmhs - - - - - 4.7 0.24 19 7.4
&I 22-52/62 25 28 34 13 4.9 2.2 0.23 9 3.6

C 52+ 38 29 30 3 5.3 0.7 - - 1.6

Horizon

Extractable cations me/100 g
% V

(100 S/T)S T

H1 6.1 98.4 6

H2 1.3 88.8 15

Eg 0.9 22.0 4

Bmhs 0.4 46.0 1

Bsl 1.0 19.6 5

C 0.7 14.4 5
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Arenales Spain

Source Gragera, G., Guerra, A. et al. Conferencia sobre Suelos Mediterráneos. Guía
de la excursión española. Profile XV. Madrid, Sociedad Española de Ciencia
del Suelo, 1966

Location Between Hinojos and Almonte, about 50 km west of Seville

Attitude Approx. 75 m

Physiography Flat to slightly undulating area

Drainage Subsoil slightly permeable

Parent material Pliocen.e sand

Vegetation Pine and eucalyptus plantation

Climate Annual rainfali: 650 mm; annual mean temperature: 16.3°C 11
Profile description

OAli 0-3 cm Dark greyish brown (10vit dry) sand; slightly humic; weak, medium crumby
and elementary structure; very loose; porous, very permeable; fine roots;
slight biological activity; abrupt broken boundary.

Ahl 3-30 cm Dark brown (10vit 4/3 dry) silty sand; structureless, elementary; very loose;
porous, very permeable; abundant coarse roots running horizontally; moderate
biological activity; gradual smooth boundary.

AC 30-50 cm Yellowish brown (10yR 5/4 dry) sand, with few lighter streaks; structureless,
eiementary; loose; porous, very permeable; few coarse roots; slight biological
activity; gradual smooth boundary.

50-60 cm Light yellowish brown (10vR 6/4 dry) sand; structureless, elementary; loose;
porous, very permeable; few horizontal coarse roots; slight biological activity;
iron nodules; clear smooth boundary.

2Cgl 60-80 cm Yellowish brown (10vR 5/6) sandy clay loam, slight fine gravel; moderate coarse
subangular blocky structure; firm, slightly porous, slightly permeable; few
medium roots, slight biological activity; few small iron nodules; diffuse smooth
boundary.

2Cg2 80+ cm Sandy clay loam with fine an.d medium gravel; reddish brown (2.5vrt 4/4) and
light grey (10yR 7/1) mottles; strong coarse blocky structure; firm; slightly
porous, very slightly permeable; few traces of roots.



Horizon
Depth

cm

Particle size distribution (mm) '?,, Organic matter
CaC0a

Coarse
sand Fine sand Silt Clay ,',; C % tsI C/N

0./kh 0-3 46.2 44.8 2.5 4.8 0.5 0.08 6 0.3
A.111 3-30 50.3 36.2 6.8 5.5 0.1 0.01 10 0

A02 30-50 54.7 36.9 2.6 5.1 0.1 0.01 10 o

C 50-60 40.5 49.9 2.7 5.2 tr. -- -- 0

2Cgl 60-80 34.6 37.4 2.2 24.3 0.2 0.02 10 0.5

2Cg2 80 .-- 12.6 48.8 3.7 34.1 0.1 0.01 10 0

Horizon

pH Extractable cations me/I00 g
% V

(100 Sri')
Free Fe,0

ILO KC1 Ca Mg Na K s T

0,,kh 6.3 5.7 6.5 1.8 -- 0.3 8.6 10 86 0.26

Add 6.5 5.7 1.7 0.9 -- 0.2 2.8 2.8 100 0.27

AO: 7.1 6.4 2.0 0.9 -- 0.1 3.0 3.1 96 0.24

C 7.3 6.4 0.4 0.4 -- 0.1 0.9 0.9 100 0.21

2Cg 1 5.3 4.4 7.1 2.4 -- 0.3 4.8 5.1 94 1.01

2C42 5.2 4.5 5.4 6.1 0.3 0.3 12.1 14.5 83 0.91

Horizon

Total analysis %
SiCX
R,,%

Si02
-AT(5

SitX
FeS),

Si0, ALI% Fe203 Me) Ca0 Na.,0 K...,0 "1-10

akh 92.91 1.39 0.44 0.11 0.17 0.06 1.02 0.35 74.69 113.69 572.67

Aill 95.75 1.26 0.41 0.24 0.05 -- 1.04 0.19 91.57 128.50 612.85

AO: 96.35 1.24 0.37 -- 0.63 0.12 1.08 0.24 91.62 131.43 697.13

C 95.86 1.77 0.36 0.38 0.43 0.12 1.25 0.22 71.54 91.68 725.14

2Cgt 85.35 7.70 1.80 0.11 0.08 0.06 1.63 0.47 15.32 18.81 125.66

2Cg2 79.72 12.04 1.96 0.55 0.19 0.13 1.76 0.58 9.64 11.23 107.86
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LUVIC CAMBISOL Q1

Kovirvány brown forest
soil' Hungary

Source Stefanovits, P. Brown forest soils of Hungary, p. 138. Budapest, Akadémiai
Kiad6, 1971

Location Dejtdr (north central Hungary near Czechoslovakian border)

Physiography Danube Plain

Drainage Somewhat excessively drained

Parent material Quaternary sand

Vegetation Field crops

Climate Moderately warm, moderately humid

Profile description

Ap 0-25 cm Brown (10YR 4/3) weakly humic sand; grain diameters 0.1 to 0.5 mm; many
black grains.

Btl 25-65 cm Strong brown (7.5vR 5/6) sand with yellowish red (5vu 4/6) clay lamellae
5-20 mm thick, at 10-cm intervals; structureless; lamellae very compact; clay
formation in indistinct patches between lamellae; sand grain sizes more uniform;
many black and coloured grains.

Bt2 65-85 cm Yellowish brown (10vu 5/6) sand with yellowish red (5vu 4/6) clay lamellae
1 cm thick at 5- to 6-cm intervals; much fewer reddish elements than in
Btl ; colour and cementation increase with depth.

BC 85-115 cm Very pale brown (10yR 7/4) sand with uniform (0.2-0.3 mm) grains, many
black and green; few lamellae, weak, very far apart.

115-150 cm Yellowish brown (10yR 5/4) coarse stratified sand, many black and green grains;
fine sand in lower part.

KovArvány (Hung.): thin clay lamellae.



Horizon
Depth

cm

Particle size distribution (mm) %

% C
0.25-0.05 0.05-0.02 0.02-0.002 < 0.002

Ap 0-25 77.9 8.2 6.9 7.0 1.0
Btl 25-65 76.7 6.9 4.4 12.0 0.5
Bt2 65-85 83.7 4.9 4.0 7.4 0.4
BC 85-115 86.1 5.7 4.0 4.2 0.3
C 115-150 89.0 5.3 2.5 3.3 0.2

Horizon
pH

HO

Extractable cations mel100 g
% V

(100 SiT)Ca Mg K Na S T

Ap 6.2 70.4 22.0 7.0 0.7 6.0 10.6 57

BU 6.2. 77.0 20.5 1.6 0.9 9 . 4 14.5 65

Bt2 6.6 70.5 26.3 1.9 1 . 3 6.7 9.6 70

BC 6.6 66.1 31.0 1.9 0.9 6.2 6.6 94

C 6.6 74.4 23.0 1.9 0.8 7.0 7.1 99
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SoIodized solonetz

Source

Location

Altitude

Physiography

Drainage

Parent material

Vegetation

Climate

Romania

Popovatz, M. et al. Guidebook of excursions. Volume 2. International
Congress of Soil Science, Profile 17. Bucharest, 1964

Tisza River Plain, Crisul Alb

92 m

Subsidence plain, very slightly undulating

Poorly drained (water-table at 2.36 m)

Slightly calcareous alluvia

Prairie

Annual rainfall: 577 mm; annual mean temperature: 10.8°C

Profile description

0-2 cm Very dark greyish brown (10yR 3/2 moist), grey (10YR 5/1 dry) loam; friable;
many fine roots; abrupt wavy boundary.

2-5 cm Dark greyish brown (2.5y 4-5/2 moist), light grey (2.5y 7/2 dry) loam; frequent
fine strong brown (7.5YR 5/8 dry) mottles; weak coarse platy and medium
granular structure; friable; firm in lower part; frequent roots; clear wavy
boundary.

5-22 cm Dark greyish brown (2.5y 4-5/2 moist), light grey (2.5y 7/2 dry) clay loam;
fine strong brown (7.5YR 5/8 dry) mottles, darker within peds; frequent fine
diffuse very dark grey to black (5y 3-2/1) and reddish brown (2.5YR 4/4)
mottles; strong coarse columnar structure; very hard; 5- to 10-mm fissures con-
taining silica; fine iron-manganese nodules; clear boundary.

Very dark grey (5y 3/1 moist), dark grey (5y 4/1 dry) silty clay; strong coarse
suban.gular blocky structure; very hard; very compact; abundant fissures; silica
from upper horizons; abundant iron-manganese nodutes; clear boundary.

Dark greyish brown (25Y 4/2 moist), gieyish brown (2.5y 5/2 dry) silty clay;
strong coarse angular blocky structure; firm; compact; sticky; few fine iron-
manganese nodules; few fine silico-calcareous nodules; clear boundary.

Olive grey (5y 4/2) silty clay loam; abundant fine diffuse reddish yellow (5YR
6/8) mottles; structureless; plastic; compact; soft calcareous and few silica-
calcareous nodules; effervescent except locally; soft fine iron-manganese nodules;
gradual diffuse boundary.

89-127 cm Olive (5y 4/3) silty clay loam with mica flakes and shell fragments; few dark
grey (5y 3/1) to yellowish red (5YR 5/8 moist) mottles; tongues of dark material
penetrating from above; abundant fine iron-manganese nodules; gradual
boundary.

22-47 cm

47-67 cm

67-89 cm
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GLEYIC SOL ONETZ Sg

Ah

E

Btl

Bt2

Btg

Ckgl

Ckg2



Salts dissolved in the groundwater (me/D.

Soluble salts me/100 g

Horizon
Depth- Particle size distribution (rrEm)%

CaCO3%cm 2-0.2 0.2-0A 0A-0.06 0.06-0.02 0.02-0.002 < 0.002

Ah 0-2 5.2 5.2 7.0 30.6 32.2 19.8
E 2-5 1.6 8.5 9.5 31.2 28.2 21.0
Btl 5-22 3.4 8.5 9:2 26.2 25.3 27.4
Bt2 22-47 1.2 6.0 7.3 19.4 23.0 43.1
Btg 47-67 0.8 5.5 5.7 20.8 25.4 41.8
Ckgl 67-89 0.8 6.2 6.5 24.8 26.3 35.4 13.2
Ckg2 89-127 0.8 5.8 6.6 25.7 28.0 33.1

Horizon

Organic matter ph

EGO

Extractable cationsme1100 g
%V

000S/10
% C 5'4 N C/N Ca Mg K. Na H T

Ah 10.8 1.04 12 5.4 12.0 5.8 0.6 0.5 19.9 38.8 49
E 2.7 0.26 12 6.0 4.2 2.6 0.2 0.6 10.3 18.1 42
Btl 1.3 0.11 14 7.4 5.1 5.0 0.3 5.8 3.5 19.7 82
8t2 0.9 0.1 10 8.7 6.2 8.8 0.4 17.2 0.5 33.2 98

Btg 0.8 __ 9.1 5.0 10.0 0.3 17.2 0.2 32.7 99

Ckgl 0.4 -- -- 9.2 9:5 0.4 14.4 -- 24.4 99

Ckg2 -- -- -- 9.7 8.3 0.3 13.4 -- 22.0 100

Horizon Anions Cations

HCO CI So, Ca Mg Na

Ah 0.35 0.26 0.22 0.22 0.05 0.07 0.49
E 0.21 0.09 0.13 0.12 -- 0.03 0.27
Eft' 1.06 0.83 0.19 0.18 - 0.03 1.87
Ift2 0.57 1.36 7.89 0.16 0.05 0.06 9.52
Btg 0.87 1.24 7.20 0.02 0.37 0.04 0.06 8.88

Ckgl 2.27 1.44 4.95 0.59 0.15 0.03 0.03 9.04
Ckgl 1.75 1.00 1.63 0.67 0.24 0.04 0.03 4.78

29.5 18.0 43.4 7.9 0.5 4.5 0.02 88.0
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ORTHIC SOLONETZ So

Steppe solonetz

Source

Location

Altitude

Physiography

Drainage

Parent material

Vegetation

Climate

USSR

Grin, G.S., Kissel, V.D. et al. Short guide to soil excursion Moskow-Kherson,
Profile 9, p. 75-82. Moscow, Ministry of Agriculture of the USSR, 1964

Askania-Nova Reserve, on the Sea of Azov

15-20 m

Coastal plain, gently sloping to the sea; on a gentle slope of the Great Chapel
" pod " '
Well drained

Loess

Summer cyprus-Festuca association

Annual rainfall: 340-360 mm; annual mean temperature: 10°C (January:
40C; July: 24°C)

Dark grey and light grey medium loam; platy structure; friable; abrupt
boundary.

Dark reddish brown silty clay; columnar prismatic structure; compact; gradual
boundary.

Dark brown silty clay with reddish brown tinge; compact; fine pores; gradual
boundary.

Pale brown clay; crumby between 55 and 85 cm; abundant_limestone " white
eyes "; humus along the roots.
Pale brown clayey loess; large gypsum crystals in upper part; below 160 cm
abundant fine crystalline gypsum, forming large crystals.

1Pod: Saucer-like depressions varying in area from a few square metres to some tens of square kilometres. They contain
hyclromorphic soils (here, for example, Gleyic Solonetz).

Profile description

Ah 0-15 cm

Btl 15-30 cm

Bt2 30-45 cm

Btk 45-95 cm

95-170 cm



Horizon

Organic matter
pH

ILO

Extractable cations me/100 g

°A C %, N C/N Ca Mg Na K T

Ahl 1.97 0.17 11.6 7.6 10.3 5.1 0.5 1 . 5 17.4
Btl 1.05 0 11 9.5 7.6 16.1 9.3 2.4 1.3 29.2
Bt2 0.77 0.08 9.6 7.6 12.0 11.1 2.9 0.8 26.8
Btk 8.2
C 8.4

ORTBIC SOLONETZ

USSR

Horizon
Depth

cm

Particle size distribution (mm) %

1-0.25 0.25-0.05 0.05-0.01 0.01-0.005 0.005-0.001 <0.001

Ah/ 0-15 0.8 3.6 50.5 4.5 18.1 22.2
Btl 15-30 o 5.5 29.5 15.2 10.1 42.8
Bt2 30-45 o 8.3 32.9 8.7 3.3 36.9
Btk 45-95 0.1 2.3 38.2 10.6 6.1 42.8

95-170 0.1 6.9 31.8 11.8 8.9 40.1
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HUMIC AND OSOL Th

Differentiated melanic
Andosol

Source

Location

Altitude

Physiography

Drainage

Parent material

Vegetation

Climate

85-110 cm

France

Moinereau, J. Alteration des roches, fornzation et evolution des sols sur basalte,
sous climat temperé lzumide (Velay, Vivarais, Coiron). Profile 126. Mont-
pellier, Université des sciences et techniques du Languedoc, 1977 (Thesis)

Cime de Rouyon. Burzet sheet coordinates: X = 756; Y = 274 (approx.
130 km south of Lyons)

1 400 m

Cone of recent basaltic scoriae and pumice

Well drained

Scoriae, lapilli, Quaternary pumice

Beech forest and meadow with ferns, myrtle and raspberry

Annual rainfall: 1 525 mm; annual mean temperature: 5.3°C

Litter of fern leaves, grass roots and straw, and beech leaves and nuts.

Very dark brown (10YR 2/2 moist), dark gteyish brown (10yR 3/2 dry)
loam clay; humic; very fine crumby fluffy structure; powdery dry; loose; low
density; strong overall porosity; abundant fine and medium roots; gradual
boundary.

Dark brown (10YR 3/3 moist and dry) loam; very fine crumby fluffy structure;
loose; strongly porous; roots, channels and cavities of biological origin; grad-
ual boundary.

Dark brown (10YR 3/3 moist), brown (10yR 4/3 dry) loam, slightly stony
and gravelly from basaltic pumice; crumby fluffy structure; less loose, more
cohesive; slightly less porous; abundant roots with fern rhizomes; frequent
worm channels; clear irregular boundary with humus pockets.

Deep yellowish brown (10vR 5/6 moist), light yellowish brown (10YR 6/4 dry)
sandy loam, gravelly and stony from basaltic pumice; fine crumby fluffy struc-
ture; porous; loose; clear irregular boundary with pockets.
Deep yellow brown (10yR 4/4 moist), light yellowish brown (10vR 6/4 dry)
giavelly and sandy lapilli and pumice, coated with a yellow ochre (10YR 4/4)
sandy silt.

Profile description

o 5-0 cm

Ahl 0-25 cm

AB 25-50 cm

50-70 cm

BC 70-85 cm



Horizon

Organic matter
11-1

IL O

pH NaT Extractable cations me/ 00 g % V
0.00 S/T)

PH 7% C % N C/N 30" l' Ca Mg K Na T
PH 7

T
pH 4

Ahl 11.1 0.85 13.0 4.6 10.2 - 2.05 0.29 0.23 0.07 27.0 3.4 9.8

AB 9.8 0.71 13.8 4.9 10.4 10.5 1.05 0.19 0.11 0.10 25.5 2.8 5.8

B 6.9 0.56 12.3 5.1 10.6 10.8 0.75 0.12 0.08 0.08 19.0 1.3 5.4

BC 2.5 0.19 - 5.4 10.7 10.8 0.73 0.08 0.04 0.05 13.0 0.3 6.9

C 1.5 0.11 - 5.8 10.4 10.6 0.60 0.11 0.05 0.04 12.0 0.2 6.9

HUMIC ANDOSOL

France

Horizon
Depth

cm

Particle size distribution (mm)

Coarse sand Fine sand Coarse silt Fine silt Clay
2-0.2 0.2-0.05 0.05-0.02 0.02-0.002 <0.002

Ahl 0-25 20.0 - 13.7 8 . 4 26.6 31.3
AB 25-50 28.2 14.1 7 . 7 27.2 22.8

50-70 28.5 18.1 8 . 8 28.0 16.6

BC 70-85 33.7 13.3 16.5 25.9 10.6
85-110 25.7 19.0 18.0 27.6 9.7

Humidity %

Horizon Bulk densitY
105° Field cap. Wilting point

Ahl 27.4 59.9 44.9 0.82

AB 22.0 52.5 40.3

17.6 48.9 33.1 0.88

BC 16.3 41.4 26.1

11.9 35.0 20.0
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OCHRIC ANDOSOL To

Differentiated chromic
Andosol

Source

Location

Altitude

Physiography

Drainage

Parent material

Vegetation

Climate

Profile description

Ahl 0-12 cm

35-65 cm

France

Moinereau, J. Altération des roches, formation et évolutton des sols sur ba-
salte, sous climat tempéré hurnide (Velay, Vivarais, Coiron). Profile 109. Mont-
pellier, Université des scien.ces et techniques du Languedoc, 1977 (Thesis)

Lachamp Raphaël, col du Pranlet. Burzet sheet coordinates: X = 752.6;
Y = 281.3 (approx. 130 km south of Lyons)

1 370 m

Old basaltic plateau

Well drained

Grey scoriae a.nd yellow tuffs

Subalpine meadow with gentian, nard, Cal/una, Festuca, Cytisus purgans

Annual rainfall: 1 525 mm; annual mean temperature: 5.3°C

Deep reddish brown (5YR 2/2 moist), dark brown (10YR 4/3 dry) clay loam
silt, 'Runic; very fine crumby structure tending to structureless; strongly porous;
non-plastic wet, soft dry; abundant vertical fine roots; few channels of bio-
logical otigin; clear smooth boundary.

Dal k brown (7.5YR 4/4 moist), dark yellowish brown (10YR 4/4 dry) silt
loam, gravelly; fine crumby structure tending to stiuctureless; strongly
porous; non-plastic wet, soft dry; abundant vertical fine roots; considerable
biological activity; clear smooth boundary.

Dark brown (7.5YR 4/2 moist), dark yellowish brown (10YR 4/4 dry) silty
clay loam; subangular blocky structure with crumby substructure; non-plastic;
strongly porous; few roots; abundant traces of worms; gradual irregular
boundary.

Deep brown (7.5YR 3/2 moist), brown (10YR 5/4 dry) clay loam, with fine
stones and rubble of greenish yellow tuff; continuous structure breaking to
slightly platy subangular blocks; highly porous; non-plastic, sticky; clear
smooth boundary.

As BC, but with streaks of iron oxide rust a.nd beds of basalt bombs of
augite phenocrysts (semi-porphyroid basalt) and purplish clayey scoriae; clear
smooth boundary.

Greyish (5y 7/2 moist), greenish yellow (10YR 7/8 dry) tuff, with purplish
scoriae.

CI 90-1/5 cm

C2 115-130 cm

Ah2 12-35 cm

BC 65-90 cm



Horizon

Organic matter
pH

IL°

pH NaF Extractable cations me/100 g
% V

(100 s t
p117% c % N C/N 30" 1' Ca Mg K Na T

1)117
T

pH4

khl 11.1 0.89 12.6 5.0 9.4 9.5 11.38 3.70 0.55 0.08 49.5 24.3 31.7
kh2 6.1 0.46 13.2 5.1 10.1 10.4 7.0 0.76 0.08 0.08 37.0 13.6 21.4
B 3.3 0.41 8.2 5.6 10.1 10.3 9.0 1.16 0.04 0.06 30.5 10.1 33.6
BC 1.7 0.19 -- 5.7 10.2 10.5 8.13 2.20 0.03 0.15 38.5 14.9 27.2
Cl 1.6 0.13 -- 5.4 9.9 10.2 12.75 6.20 0.05 0.19 44.5 30.0 44.7
C2 0.4 0.05 -- 5.6 9.4 9.7 19.50 11.7 0.04 0.34 59.0 51.5 53.5

OCHRIC ANDOSOL

France

Horizon
Depth

CM

Particle size distribution (mm) %

Coarse sand
2-0.2

Fine sand
0.2-0.05

Coarse silt
0.05-0.02

Fine silt
0.02-0.002

Clay
< 0.002

Ahl 0-12 13.5 13.7 11.2 31.8 29.8
Ah2 12-35 8.9 9.7 12.4 50.0 19.0

35-65 12.0 7.1 8.6 34.3 38.0
BC 65-90 14.0 8.8 10.3 35.8 31.1
Cl 90-115 13.7 11.7 14.9 34.4 25.3
C2 115-130 4.3 8.3 15.8 42.9 28.7

Horizon

Humidity %
Bulk

density
105' Field cap. Wilting

Point

Ahl 18.8 56.9 46.8
Ah2 23.0 55.4 32.6 0.70

30.7 55.9 39.1 0.61
BC 23.4 43.6 31.4
Cl 18.9 41.5 30.5
C2 26.3 50.2 38.5
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VITRIC ANDOSOL

Slightly differentiated
Vitric Andosol

Source

Location

Altitude

Physiography

Drainage

Parent material

Vegetation

Climate

Tv

France

Moinereau, J. Alteration des roches, formation et evolution des sols sur basalte,
sous climat tempére humide (Velay, Vivarais, Coiron). Profile 113. Mont-
pellier, Université des sciences et techniques du Languedoc, 1977 (Thesis)

Coupe d'Alzac. Privas sheet coordinates: X = 758.7; Y =-- 269.8 (approx.
130 km south of Lyons)
740 m

Breached crater of recent volcano

Excessively drained

Basaltic pumice and scoriae

Chestnut forest, ferns, broom
Annual rainfall: 900-1 200 mm; annual mean temperature: 10°C

Litter of leaves, chestnut burrs, fern branches; fermentation layer at base.

Deep brown (10vR 3/3 dry) sandy loam, humic, with basaltic coarse and fine
gravel and sand; very fine crumby structure tending to structureless, fluffy;
slightly cohesive, low density; abundant roots; clear irregular boundary.

Deep yellowish brown (10vR 3/4 moist), brown (10yR 4/3 dry) sandy loam,
humic, with reddish glints from basaltic pumice; crumby fluffy structure;
loose; powdery dry; very strong porosity, due partly to pumice; very hetero-
geneous, with blocks, stones and gravel; abundant roots, considerable bio-
logical activity; gradual boundary.
As Ah2, but pumice more abundant and boundary marked by bed of vesicular
bombs.

Brown (7.5vR 4/2 moist), light brown (7.5vR 6/4 dry) pumice sand and gravel,
alternating with beds of volcanic bombs; surfaces weathered to silt and sand;
very slightly cohesive; no structure visible in rare fine earth.

Profile description

o 3-0 cm

Ahl 0-5 cm

Ah2 5-25 cm

Ah3 25-40 cm

40-150 cm



Humidity 3/4

Horizon

Organic matter pH pH NaF Extractable cations me/100 g % V
(100 S/T)

% C % N C/N FLO 30" 1' Ca Mg K Na T
pH 7

T
pH 4 1)11 7

Ahl 11.5 0.78 14.6 6.0 9.3 9.6 13.50 7.2 0.40 0.19 43.0 23.6 49.5
Ah2 4 . 5 0.31 14.3 5.8 10.4 10.6 2.33 1.0 0.15 0.11 21.0 1.5 17.1
Ah3 3.3 0.27 5.5 10.3 10.5 1.63 0.5 0.07 0.01 18.5 0.9 11.9
C 2.4 0.18 5.8 10.2 10.4 1.38 0.5 0.03 0 14.5 0.4 13.2

Horizon
105° Field cap. Wilting point

Bulk densitY

Ahl 18.3 55.8 49.3
Ah2 9.6 37.1 23.1 0.8
Ah3 9 . 1 35.9 20.3

8 . 1 34.3 15.0

Horizon
Depth

CM

Particle size distribution (mm) %

Coarse sand
2-0.2

Fine sand
0.2-0.05

Coarse silt
0.05-0.02

Fine silt
0.02-0.002

Clay
<0.002

Ahl 0-5 15. 26.3 17.9 33.7 6.5
Ah2 5-25 15. 22.2 19.1 35.3 8.0
Ah3 25-4.0 23.3 16.7 19.4 34.2 6.4

40-150 27. 17.2 16.3 31.5 7.5
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CHROMIC VERTISOL Ve

Lithomorphic vertisol Spain

Source Gragera, P., Guerra, A. et al. Conferencia sobre Suelos Mediterráneos. Guía
de la excursión española. Profile IX. Madrid, Sociedad Española de Ciencia
del Suelo, 1966

Location Km 60 on the Cordova-Seville road

Altitude Approx. 100 m

Physiography Plain, Guadalquivir depression

Drainage Slightly permeable

Parent material Tortonian grey marl

Vegetation Field crops

Climate Annual rainfall: 679 mm; annual mean temperature: 13.1°C

Profile description

Apl 0-5 cm Pale olive (5y 6/3 dry) clay; slightly humic; strong medium and coarse crumby
structure; friable; slightly porous, permeable; fine roots; moderate biological
activity; abrupt irregular boundary.

AC1 5-35 cm Pale olive (5y 6/3 dry) clay; slightly humic; mixed structure: moderate to
weak, breaking to subangular blocks, and crumby; hard; slightly porous,
slightly permeable; calcareous; very fine roots; moderate biological activity;
diffuse irregular boundary.

AC2 35-70 cm Pale olive (5y 6/3 dry) clay, with very diffuse yellowish brown and grey streaks;
strong coarse prismatic structure; slickensides; hard, compact; slightly permeable;
calcareous; fine toots; diffuse irregular boundary.

70-150 cm Light olive brown (2.5y 5/2) and brownish yellow (10YR 6/6) clay; moderate
structure, prismatic and medium blocky; hard, compact; slightly permeable;
calcareous; few fine roots.



Particle size distribution (mm) % Organic matter
Horizon

Depth
CaCO.

cm Coarse sand Fine sand Silt Clay % C % N C/N %

Ap 0-5 2.9 26.3 16.7 53.2 0.5 0.06 9 31.0
AC1 5-35 0.6 27.9 24.4 45.6 0.5 0.06 9 31.4
AC2 35-70 0.9 30.6 24.5 43.3 0.3 0.04 7 34.2
C 70-150 2.2 32.5 23.5 39.6 0.1 0.02 5 32.8

Horizon

PH Extractable cations me/100 g
% y

(IN S/T)
Free Fef),

1103 KC1 Ca Mg Na K s T

Ap 7.5 6.9 15.6 2.1 - 1.3 19.0 19.0 100 0.74
AC1 7.6 6.8 15.4 1.9 - 0.9 18.3 18.3 100 0.82
AC2 7.8 6.9 14.1 2.4 0.7 0.5 17.7 17.7 100 0.75
C 7.6 7.0 11.2 3.1 2.5 0.5 17.3 17.3 100 0.77

Horizon

Total analysis %
SiO, Si02 Si02
R209 Al202 Fe2O2SiO2 Al202 Fe2O2 MgO CaO Na20 K20 TiO2

kp 39.60 9.10 4.37 3.81 19.99 - 1.77 0.44 5.40 7.39 24.05
4E1 39.52 9.11 4.95 3.75 19.98 - 1.74 0.49 5.21 7.36 21.28
kC2 38.45 8.71 3.91 3.91 20.71 - 1.58 0.48 5.49 7.49 23.79
2 38.74 8.61 3.89 4.02 21.75 - 1.61 0.50 5.61 7.64 26.53
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Profile description

Ap 0-25 cm Very heavy clay (10yR 2.5/1 dry; 2/1 moist; 2.5/1 crushed moist); in upper
part: strong very fine and fine crumby structure, indicating the self-mulching
nature of the soil; in lower part: medium to coarse subanguIar blocky or
massive structure; hard dry, very sticky and very plastic wet; slightly porous;
few fine roots; clear smooth boundary.

Ahl 25-50 cm Very heavy clay (10YR 2/1 moist and crushed moist); strong medium to very
coarse granular structure; hard dry, very sticky and very plastic wet; few
small slickensides; few fine roots; few small worm channels with coprogenic
material; few small black rounded iron-manganese nodules and mottles; non-
calcareous; gradual smooth boundary.

Ah2 50-86 cm Very heavy clay (10yR 3/1 dry, 2/1 moist and crushed moist); strong coarse
and very coarse angular blocky structure; very hard dry, very sticky and very
plastic wet; very frequent slickensides at 450 angle; few fine roots; small worm
channels; few small black rounded iron-manganese nodules; non-calcareous;
diffuse irregular boundary.

ACk 86-115 cm Very heavy clay (10YR 5/2 dry, 4/2 moist, 3.5/2 crushed moist); coarse and
very coarse prismatic structure, breaking to strong very coarse angular blocks;
very hard dry, very sticky and very plastic wet; slickensides common; blackish
coatings originating in above horizon; few small rounded iron-manganese
nodu/es, mottles and irregular mottles; strongly calcareous, with " white eyes",
moderately distinct, medium to large, clear, irregular; diffuse wavy boundary.

Ckl 115-160 cm Very heavy clay (10YR 5.5/3 dry, 5/4 moist and crushed moist); strong very
coarse angular blocicy structure; very hard dry, very sticky and very plastic
wet; slickensides; blackish coatings originating in above horizon in gaps and
cracks; moderately distinct, small, moderately clear, rounded, composite
iron-martganese nodules and mottles; strongly calcareous, with " white eyes ",
mottled, striking, medium to large, clear, irregular; diffuse wavy boundary.

Ck2 160-180 cm As above, with fewer " white eyes "; few hollow calcareous nodules; gradual
smooth boundary.

Ck3 180-210 cm Very heavy clay (10YR 4.5/3 dry, 4/3 moist, 4.5/2 crushed moist); moderate
coarse to very coarse subangular blocky structure; very hard dry, sticky and
very plastic wet; slickensides; blackish coatings in cracks; moderately distinct,
small, clear, rounded, irregular iron-manganese mottles and nodules; strongly
calcareous, with " white eyes " and frequent, slightly distinct, medium, moder-
ately clear, irregular nodules.
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PELLIC VERTISOL Vp

Leached smolnitza Bulgaria

Sourc,e Boyadgiev, T.G. Contribution à l'étude des sols de la Bulgarie, p. 41-44.
Gand, Université de Gand, 1967 (Thesis)

Location 1 km north of Sredez, 100 m west of the Dimitrovgrad-Stara Zagora road

Altitude 182 m

Physiography Thrace valley, Great Stara Zagora Plain

Drainage Moderately well drained

Parent material Pliocene clay

Vegetation Field crops

Climate Annual rainfall: 613 mm; annual mean temperature: 12.5°C



Horizon
Depth

cm

Particle size distribution (mm) %

% C
Sand Coarse silt
l-0.05 0.05-0.02

Fine silt
0.02-0.002

Clay
<0.002

Ap 0-25 4.8 9.9 32.5 52.7 1.4
Ahl 25-50 5.1 7.5 34.2 53.0 1.3
Ah2 50-86 4.8 12.9 38.0 54.9 1.0
ACk 86-115 4.2 17.0 19.5 59.3 0.8
Ckl 115-160 4.3 17.4 20.6 57.6
Ck2 160-180 5.2 17.0 19.7 58.1
Ck3 180-210 5.2 16.2 19.9 58.5 0.4

Horizon

pH
CaCO3

%

CEC (T)

me/I00 g

% V

(100 S/T)H20 KCI

Ap

Ahl
Ah2

ACk

Ckl
Ck2

Ck3

7.9
7.7
7.9
8.1
8.4
8.3
8.2

7.1
6.8
6.8
7.3
7.4
7.5
7.4

9.7
11.0
8.5
5.2

58.0
54.0
57.0
57.0
47.5
53.0
56.0

92.8

95.8
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Pseudopodzolic to
pseudogley cinnamon soil

Source

Location

Altitude

Physiography

Drainage

Parent material

Vegetation

Climate

Ahl

E

Bulgaria

Boyadgiev, T.G. Contribution ez l'étude des sols de la Bulgarie, p. 45-48.
Gand, Université de Gand, 1967 (Thesis)

Badaschte, 9 km south of Stara Zagora, 200 m west of the Dimitrovgrad-
Stara Zagora road

150 m

Thrace valley, Great Stara Zagora Plain

Poorly drained

Pliocene fluvio-lacustrine or limnic clay

Oak forest

Annual rainfall: 613 mm; annual mean temperature: 12.5°C

Profile description

0-8 cm Loam (10YR 6.5/2 dry, 4/2 moist); in upper part, coarse to very coarse platy
structure; in lower part, moderate medium and coarse granular; slightly hard
dry, sticky and very slightly plastic wet; abundant roots; few small and very
small rust mottles; slightly distinct but clear n.odules; clear smooth boundary.

8-26 cm Loam (10YR 4/2 moist and crushed moist, mottled 10yR 7.5-7/2), darker mottles
(10YR 6/2 dry, 5/2 moist); con.trast between mottles disappears in lower part;
very weak medium granular structure, almost massive in situ; moderately hard
dry; abundant leached sand and silt grains; abundant small rust mottles, some
distinct and clear; medium and fine pores common; abrupt smooth boundary,
but with small tongues (2 cm long, 0.5 cm wide), with leached sand and silt
grains dominant.

Very heavy clay (matrix: 10yR 4/3 moist and crushed moist; common mottles,
moderately large, irregular: 10yR 4/4, few 7.5YR 4/4 to 5/6); very weak medium
and coarse prismatic structure, breaking to moderate medium and coarse angular
blocks; hard dry, very sticky and plastic wet; thin discontinuous clayey cutans;
few fissures, up to 5 cm broad and 1 m deep, from drying; cutans appear
to be concentrated in fissures; small and medium rust mottles, more sharply
contrasted in lower part (up to 5YR 5/6); diffuse smooth boundary.

Very heavy clay (10YR 4.5/3 dry, 4/3 moist and crushed moist); moderate
coarse prismatic structure, breaking to very coarse angular blocks; very hard
dry, sticky and very plastic wet; few roots; very slightly porous; slickensides
and few shrinkage fissures; moderately distinct, small, rounded or irregular
iron-manganese mottles and nodules; the rust mottles gradually disappear in
lower part; slightly clear, discontinuous cutans; gradual smooth boundary.

Heavy clay (10YR 5/3 dry, 4/3 moist); almost massive in situ; hard dry, sticky
and plastic wet; few roots; very few distinct, small, moderately clear, rounded
iron-manganese nodules and mottles; strongly calcareous, with calcareous
nodules, most friable, few small moderately hard; few slickensides at 100 angle;
diffuse smooth boundary.

Silty clay (10YR 5.5/2.5 dry, 4.5/3 moist, 4.5/2.5 crushed moist); massive in
situ; slightly hai d to hard dry, sticky and plastic wet; strongly calcareous,
with nodules and " white eyes " (variegated), striking, large, moderately clear
and irregular; diffuse smooth boundary.

Silty clay (10YR 6.512 dry, 4.5/2 moist); massive in situ; slightly hard dry,
sticky and very plastic wet; few roots; worm channels and krotovinas infilled
with coproliths, with masses from the above horizon, moderately porous;
strongly calcareous, with frequent calcareous nodules.

Btl 26-52 cm

Bt2 52-100 cm

BC 100-130 cm

Cl 130-160 cm

C2 160-200 cm
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Horizon
Depth

cm

Particle size distribution (mm) % Fe,O, `,

% C
Sand

1-0.05
Coarse silt
0.05-0.02

Fine silt
0.02-0.002

Clay
<0.002 Free Total

Ah1 0-8 21.0 21.2 37.9 19.9 0.134 0.621 2.2
E 8-26 24.8 15.9 34.4 24.9 0.177 0.889 0.7
Btl 26-52 9.0 10.2 17.4 63.3 0.250 1.296 0.4
Bt2 52-100 10.5 9.9 29.1 50.4 0.5
BC 100-130 11.0 16.9 22.9 49.1 0.3
Cl 130-160 12.2 17.9 27.4 42.4 0.3
C2 160-200 16.6 18.6 34.7 30.0 0.3

Horizon

pH
CaM

%

CEC (T)

me/100 g

Y. V

(100 8/1")H20 KC1

Ahl 6.9 6 2 15.6 73

E 4.6 3.9 16.6 35

Btl 4.8 3.9 47.0 51

Bt2 6.2 5.2 41.0 90

BC 8.3 7.6 13.2 38.2 100

Cl 8.3 7.7 26.5 32.5 100

C2 8.2 7.8 21.7 28.7 100
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Steppe marl soil
(Calciorthid)

Source

Location

Altitude

Physiography

Drainage

Parent material

Vegetation

Climate

Xk

Turkey

de Meester, T. Highly calcareous lacustrine soils in the Great Konya Basin,
Turkey. Profile C 3.1, p. 28. Wageningen, Pudoc, 1971

1-lotarnis, approx. 50 km east of Konya

Approx. 1 000 m

Secondary plain of the Great Konya Basin

Poorly drained

Strongly calcareous lacustrine deposit

Semi-arid steppe

Annual rainfall: 335 mm; annual mean temperature: 11°C (January: 1°C;
July: 23°C)

Olive brown (2.5y 4/4) loam; coarse platy structure, breaking to very strong
fine crumby; sticky, plastic; soft; clear smooth boundary

Dark brown (10YR 4/3) loam; very strong fine and medium crumby structure;
sticky, plastic; soft; clear smooth boundary.

Light brownish grey (2.5y 6/2) clay; moderate coarse subangular blocky struc-
ture; no pores; sticicy, plastic; soft; clear smooth boundary.

Pale olive (5v 6/3) clay; medium and coarse angular and subangular blocky
structure; no pores; sticky, plastic; soft; few krotovinas; abundant clear olive
yellow (5v 6/8) mottles; many shell fragments.

Profile description

Ahl 0-8 cm

Ah2 8-45 cm

Bwkl 45-67 cm

Bwk2 67-100 cm



Horizon
Depth

cm

Particle size distribution (mm) Y.
CaCO2

°A
°oC

Sand Silt Clay
2-0.05 0.05-0.002 <0.002

Ahl 0-8 24.5 45.8 31.7 36.6 [.6
Ah2 8-45 19.8 41.1 38.2 35.5 1 . 1

Bwkl 45-67 7.5 50.5 41.9 57.5

Bw1c2 67-100 6.9 44.3 48.5 51.7

Horizon

pH
Extractable

cations
H20 CaC12 me/100 g

Ahl 7.8 T 5 20

Ah2 7 . 7 7.0 19

Bwkl 7.1 7.5 16

Bwk2 7.5 7.6 15
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Profile description

Ap 0-10 cm Grey (10YR 5/1) loam, slightly humic; crumby structure; dense roots.
Ahl 10-30 cm Light grey (10YR 6/1) silty clay; massive to structureless, incipient formation

of blocks by irregular fissuring; cohesive; gradual boundary.
30-60 cm Brownish grey (10YR 6/2) clay ; prisms with vertical fissures; cutans absent;

gradual boundary.
BC 60+ cm Reddish-brown grey (7.5YR 5/2) clay; structure tending to cubical; gradual

transition to fine, massive alluvia.

Artificially drained; the water-table has been lowered by 60-70 cm.

198 SOIL MAP OF EUROPE
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Saline alluvial soil Spain

Source Gragera, P., Guerra, A. et al. Conferencia sobre Suelos Mediterráneos. Guía
de la excursión española, p. 133-138. Profile II. Madrid, Sociedad Española
de Ciencia del Suelo, 1966

Location Guadalquivir marsh

Altitude 3 m

Physiography Alluvial plain

Drainage Poorly drained

Parent material Reccnt alluvia

Vegetation Field crops

Climate Annual rainfall: 500 mm; annual mean temperature: 19.5°C



Particle size distribution (mm) %
Depth CaCO.

Horizon % C Bulk densitYcm Coarse sand Fine sand Silt Clay

Ap 0-10 0.3 36.9 38.0 24.7 0.8 16.4 1.42
Ahl 10-30 0.1 23.1 37.0 39.7 0.5 12.3 1.46
B 30-60 0.1 13.4 34.7 51.7 0.3 14.7 1.17
BC 60 -F 0.1 17.4 35.7 46.7 0.3 21.3 1.25

Horizon

OH Soluble
chlorides

Extractable cations me/100 g Salinity
ConductivitY

mmhos/cm
1-120 KC1 % Ca : Mg Na ESP SA R

Ap 8.3 7.0 0.008 5.0 6.4 4.0 4.0 0.9
Ahl 8.6 7.2 0.055 3.5 21.2 18.0 16.0 2.4
B 8.4 7.3 0.275 19.5 67.5 22.6 21.6 8.6
BC 7.9 7.0 0.675 75.0 124.1 22.0 20.2 19.7
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Figures

I. Annual rainfall

Annual isotherms

January isotherms

July isotherms

Vegetation regions

Major physiographic regions

Geological regions

Quaternary sediments

Climatic regions

Major soil regions
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6. PHYSIOGRAPHY



H
ur

on
ia

n 
pe

ne
pl

ai
n 

(B
al

tic
 o

r 
Fe

nn
os

ca
nd

ia
n 

Sh
ie

ld
)

R
us

so
-S

ib
er

ia
n 

sh
el

f
C

al
ed

on
id

e 
m

ou
nt

ai
n 

sy
st

em
H

er
cy

ni
an

 m
ou

nt
ai

n 
sy

st
em

S.
 S

ec
on

da
ry

 s
he

lv
es

 a
nd

 ta
bu

la
r 

re
gi

on
s

A
lp

in
e 

m
ou

nt
ai

n 
sy

st
em

B
as

in
s 

pa
rt

ia
lly

 f
ill

ed
 w

ith
 Q

ua
te

m
ar

y 
de

po
si

ts
V

ol
ca

ni
c 

m
as

si
fs

, a
ct

iv
e 

vo
lc

an
oe

s
B

ou
nd

ar
ie

s 
of

 th
e 

la
st

 a
nd

 m
ax

im
um

 g
la

ci
at

io
ns

Fo
ld

 a
xe

s

6.
 M

A
JO

R
 P

H
Y

SI
O

G
R

A
PH

IC
 R

E
G

IO
N

S

3
.

0°
.

\I I /1 /

O
.

.

e

,..

,

...
_.

__
.,

\
)

)
(.

4

r°
S 

'1
11

11
11

1k

.
5.

 e
l5

>

6
76

/
I, il

0
\

!'

1 1 ) \ a

44
.

L
'N

%
1

,
s_

,

I' \

6

.

a

.

.

4

/-
--

5

1

/ /

4t

a

. \

.. \
i

...
/e

,..
..-

-"
' e"

I

-

.1

Q
I 

, '',
..

i 1 \.
...

.
V Y
--

,
,,

)
r 

2
'

l
)

4-
44

4,
'4

07
(f

.
' ,..

ga
i7

A
k

a

o

/ i

_
7

r
Z

ba

41
11

14
11

r
1 0

ta
b

8

0.
D

.
6

11
"'

...
,

6
6

..'
 %

L
ar

k-
lig

i.°
-

C
"T

f

rÌ
.

N

40
0

B
O

O
 I

m

\
4t

--
'

'
tl °

6

1

40



7. GEOLOGY



R
oc

k 
ty

pe
s 

in
di

ca
te

d 
ar

e 
th

os
e 

m
os

t r
ep

re
se

nt
at

iv
e 

of
 th

e 
m

ap
un

it;
 o

th
er

 ty
pe

s 
oc

cu
r 

w
ith

in
 th

e 
ar

ea
s 

de
lin

ea
te

d,
 b

ut
 th

ey
 a

re
re

la
tiv

el
y 

in
ex

te
ns

iv
e.

P
R

E
C

A
M

B
R

IA
N

M
et

am
or

ph
ic

 r
oc

ks
 (

gn
ei

ss
, m

ic
as

ch
is

t, 
am

ph
ib

ol
ite

, p
hy

lli
te

,
qu

ar
tz

ite
);

 p
lu

to
ni

c 
ro

ck
s 

(g
ra

ni
te

);
 s

ed
im

en
ta

ry
 r

oc
ks

 (
co

n-
gl

om
er

at
e,

 s
an

ds
to

ne
, l

im
es

to
ne

, s
ch

is
t)

.

P
A

LE
O

Z
O

/C
. (

no
t s

pe
ci

fi
ed

)
2.

1.
C

am
br

ia
n

N
er

iti
c 

an
d 

lit
to

ra
l r

oc
ks

 (
co

ng
lo

m
er

at
e,

 a
rk

os
e,

 c
oa

rs
e

sa
nd

st
on

e,
do

lo
m

iti
c 

lim
es

to
ne

);
se

di
m

en
ta

ry
 a

nd
m

et
am

or
ph

ic
 r

oc
ks

 (
fi

ne
 s

an
ds

to
ne

, s
ch

is
t, 

ph
yl

lit
e,

 s
la

te
,

lim
es

to
ne

,
lim

es
to

ne
sc

hi
st

,
ar

ko
se

,
co

ng
lo

m
er

at
e,

qu
ar

tz
ite

, g
ne

is
s)

; p
lu

to
ni

c 
ro

ck
 (

gr
an

ite
).

2.
2

Si
lu

ri
an

 a
nd

 O
rd

ov
ic

ia
n

N
er

iti
c 

ro
ck

s 
(l

im
es

to
ne

, c
oa

rs
e 

sa
nd

st
on

e)
; s

ed
im

en
ta

ry
an

d 
m

et
am

or
ph

ic
 r

oc
ks

(s
ch

is
t,

sa
nd

st
on

e,
 li

m
es

to
ne

,
sl

at
e)

; p
lu

to
ni

c 
ro

ck
s 

(g
ra

ni
te

, g
ab

br
o)

; v
ol

ca
ni

c 
ro

ck
s

(b
as

al
t, 

tu
ff

).
2.

3
D

ev
on

ia
n

Se
di

m
en

ta
ry

 a
nd

 m
et

am
or

ph
ic

ro
ck

s
(c

on
gl

om
er

at
e,

sa
nd

st
on

e,
 s

ch
is

t, 
ar

ko
se

, g
re

yw
ac

ke
, p

sa
m

m
ite

, l
im

es
-

to
ne

, s
la

te
, q

ua
rt

zi
te

, m
ar

bl
e)

; v
ol

ca
ni

c 
ro

ck
s.

2.
4

C
ar

bo
ni

fe
ro

us
Se

di
m

en
ta

ry
 a

nd
 m

et
am

or
ph

ic
 r

oc
ks

(l
im

es
to

ne
,

sa
nd

st
on

e,
 a

rk
os

e,
 s

ch
is

t, 
co

ng
lo

m
er

at
e,

 c
oa

l)
;

fl
ys

ch
;

pl
ut

on
ic

 r
oc

ks
 (

gr
an

ite
);

 v
ol

ca
ni

c 
ro

ck
s.

2.
5

Pe
rm

ia
n

M
ar

in
e 

se
di

m
en

ta
ry

 r
oc

ks
 (

lim
es

to
ne

, d
ol

om
ite

);
 c

on
ti-

ne
nt

al
 a

nd
 n

er
iti

c 
se

di
m

en
ta

ry
 r

oc
ks

 (
sa

nd
st

on
e,

 s
ha

le
y

sc
hi

st
,

cl
ay

, m
ar

l, 
co

ng
lo

m
er

at
e,

 d
ol

om
iti

c 
lim

es
to

ne
);

fl
ys

ch
.

M
E

S
O

Z
O

IC
(n

ot
 s

pe
ci

fi
ed

)
3.

1
T

ri
as

si
c

C
on

tin
en

ta
l s

ed
im

en
ta

ry
 r

oc
ks

 (
cl

ay
, s

ch
is

t, 
sa

nd
st

on
e)

;
m

ar
in

e 
se

di
m

en
ta

ry
 r

oc
ks

 (
lim

es
to

ne
, m

ar
l, 

sa
nd

st
on

e,
do

lo
m

ite
, s

ch
is

t)
; m

et
am

or
ph

ic
 r

oc
ks

 (
qu

ar
tz

ite
, m

ar
bl

e,
sl

at
e,

 p
hy

lli
te

, g
ne

is
s)

,
3.

2
Ju

ra
ss

ic
Se

dh
ne

nt
ar

y 
ro

ck
s 

(l
im

es
to

ne
, m

ar
l, 

cl
ay

, s
an

d,
 d

ol
om

ite
,

sa
nd

st
on

e)
; m

et
am

or
ph

ic
 r

oc
ks

 (
m

ar
bl

e,
 m

ic
a 

sc
hi

st
).

3.
3

C
re

ta
ce

ou
s

Se
di

m
en

ta
ry

 r
oc

ks
 (

ch
al

k,
 m

ar
l, 

lim
es

to
ne

, s
an

d,
 c

la
y,

lim
es

to
ne

 s
ch

is
t)

; f
ly

sc
h;

 v
ol

ca
ni

c 
ro

ck
s.

T
E

R
T

IA
R

Y
(n

ot
 s

pe
ci

fi
ed

)
4.

1
Pa

le
oc

en
e

M
ar

in
e 

se
di

rn
en

ta
ry

 r
oc

ks
, s

al
in

e 
an

d 
la

cu
st

ri
ne

 (
sa

nd
,

sa
nd

st
on

e,
 c

la
y,

 tr
av

er
tin

e,
 li

m
es

to
ne

, m
ar

l)
; c

on
tin

en
ta

l
se

di
m

en
ta

ry
 r

oc
ks

 (
sa

nd
st

on
e,

 li
m

es
to

ne
, m

ar
l, 

co
ng

lo
m

-
er

at
e)

; f
ly

sc
h;

 v
ol

ca
ni

c 
ro

ck
s.

4.
2

N
eo

ce
ne

M
ar

in
e 

se
di

m
en

ta
ry

ro
ck

s
(c

on
gl

om
er

at
e,

sa
nd

st
on

e,
lim

es
to

ne
, m

ar
l)

; c
on

tin
en

ta
l a

nd
 la

cu
st

ri
ne

 s
ed

im
en

ta
ry

ro
ck

s 
(s

an
d,

 c
la

y,
 g

ra
ve

l, 
co

ng
lo

m
er

at
e)

; f
ly

sc
h;

 v
ol

ca
ni

c
ro

ck
s.

Q
U

A
T

E
R

N
A

R
Y

(n
ot

 s
pe

ci
fi

ed
)

M
ar

in
e 

se
di

m
en

ta
ry

 r
oc

ks
 (

cl
ay

);
 c

on
tin

en
ta

l s
ed

im
en

ta
ry

ro
ck

s;
 v

ol
ca

ni
c 

ro
ck

s.

V
O

LC
A

N
IC

 R
O

C
K

S
(n

ot
 s

pe
ci

fi
ed

)

7.
 S

U
R

F
A

C
E

 G
E

O
LO

G
Y

 A
N

D
 L

IT
H

O
LO

G
Y

0°
e

10
°

.
0°

,'.
...

.W
...

.
11

1,
1/

...

11
4

ta
p

2
'

*I
li

II
IN

lip
*

e
2 

2

3 
E

44
11

0'

..

1
...

 2
3

+
2.

4 
a 

25
,

\ /
.

60
°

'4
...

2.
1

4
2.

2
)

0

1

a
al

e
,..

.

o

IF
,

2,
5

14
2.

2+
0

22

V
 ..

?.
.2

+
2.

3

lib
97

:
.4

40
11

1
4

41
14

11
11

2.
3+

2A
3 

3.
2+

3 
2 

+
 4

.1
'2

,

°1
41

)k
.-

74
"1

64
81

te
N

tla
 4

'
3.

3
+

4.
1

i
4.

1

2.
3 

+
 2

.4

44
0-

K
al

el
ea

ll.
,

,..
4.

2

1+
3

.,_
...

.

40
.

._
...

-
V

P
e'

.
f

11
11

11
M

bh
,

1
3

2-
14

1+
2+

4
,..

5
2

i
i

r '
,r

3
a

4
6 

03
+

4 
G

I 
4.

--
-,

,,,
,

(-
--

a 
2

' )

...
i

r
)1

I
M

.

\e

4i
)

SI
M

o,

11
11

01
11

21
11

11
1



8. LITHOLOGY



M
ar

in
e 

al
lu

vi
a

Fl
uv

ia
l a

llu
vi

a
A

eo
lia

n 
se

di
m

en
ts

 (
lo

es
s,

 s
an

d)
G

la
ci

al
 s

ed
im

en
ts

 a
nd

 o
ut

w
as

he
s

Q
ua

te
rn

ar
y 

se
di

m
en

ts
 (

no
t s

pe
ci

fi
ed

)
L

oc
al

ly
, t

hi
n 

qu
at

er
na

ry
 s

ed
im

en
ts

 o
f 

va
ri

ou
s 

or
ig

in
s

8.
 'Q

U
A

T
E

R
N

A
R

Y
 S

E
D

IM
E

N
T

S

40
°

30
0

T
r

oo
ro

.w
ig

o.
a

w
ita

7:
-

N
 it

,

46
\_

...
, A

1

F
.

C
 1

 ,.
.,

q,
6

le
l

i
4

0
4

k. t )

4
C

I, '-.
9

9

2
i

4
a

5

k3
t

.c
, "

43
11

,,

°'
.

I
. .

 . 
.

4
°

ill
4

.

so
.

J i
'

4

lip
ha

lit
kb

al
':

4

6 _
3

3
er

17
.3

,
4j

11
I s 

/

16
14

r
S.

° 
'

6

i

1
4

, 0
\

)
-,

6
)

,,.
 ,.

...
.,,

gr
ai

SI
' -

'
C

g
1

6

A
lit

ilr
'
;

-';
',

'
J-

0
-

-
-

\
t r

,
...

,,,

'
00

'
1

f

, 0
..-

.
i

I

00 r
c

,,,
.

,
,

, -
 _

i
\

\
-

M
.

, -
- 

i

A
lli

l
0?

0
01

,0
.

11
11

11
1

11
11

41
01

11
01

11
11

11
11

i

0.



9. CLIMATES



M
eo

rr
E

nn
A

N
E

A
t4

6.
1

Su
bt

ro
pi

ca
l m

ed
ite

rr
an

ea
n

6.
2

M
ar

in
e 

m
ed

ite
rr

an
ea

n
6.

5
T

em
pe

ra
te

 m
ed

ite
rr

an
ea

n
6.

6
C

ol
d 

m
ed

ite
rr

an
ea

n
6.

7
C

on
tin

en
ta

l m
ed

ite
rr

an
ea

n
6.

8
Se

m
i-

ar
id

 s
ub

tr
op

ic
al

 m
ed

ite
rr

an
ea

n
6.

9
C

on
tin

en
ta

l s
em

i-
ar

id
 m

ed
ite

rr
an

ea
n

M
A

R
IN

E

7.
1

W
ar

m
 m

ar
in

e
7.

2
C

oo
l m

ar
in

e
7.

3
C

ol
d 

m
ar

in
e

7.
5

W
ar

m
 te

m
pe

ra
te

7.
6

C
oo

l t
em

pe
ra

te
7.

7
C

ol
d 

te
m

pe
ra

te

C
O

N
T

IN
E

N
T

A
L

8.
2

Se
m

i-
w

ar
m

 c
on

tin
en

ta
l

8.
3

C
ol

d 
co

nt
in

en
ta

l

ST
E

PP
E

9.
1

W
ar

m
 s

te
pp

e
9.

2
Se

m
i-

w
ar

m
 s

te
pp

e
9.

3
C

ol
d 

st
ep

pe
9.

4
T

em
pe

ra
te

 s
te

pp
e

9.
7

Se
m

i-
ar

id
 c

on
tin

en
ta

l

PO
L

A
R

10
.1

 T
ai

ga
10

.2
 T

un
dr

a
10

.4
 I

ce
-c

ap
10

.5
 A

lp
in

e

9.
 C

L
II

V
IA

T
IC

 R
E

G
IO

N
S

,
6,

40

N
lig

ir

" 
.1

4-
itw

te
.4

11
3.

i.
41

1L
1,

...
..t

11

t

e 7.
6

a

7.
3

-1
0
41

a

ad
ir

7.

7.
2

- 7.
5

r2
C

-1
".

V

2

2.
6

L
e

,

5
...

..3

'f 
e.

, (
6.

2
7.

5.
m

s.
5

6.
1

6.
6

J ...

1

ip
w

...
..-

(4
.-

--
-A

Im
p

so 04

11
1

_ 4
ill 7.
e / ))

11
11

--
...

.

7.
7

9 
= 1

14
74

11
a.

a

W
I

% ,
E

L
3

V
%

..
...

...
.

...
...

...
...

...
...

\

7
,6

,,
,..

.^
.k

.
76 ,''

"
82

s
6 

6 ...
...

.._ 6.
/

&
A

I

80

e

_.
.

j

\ .
1

02

9.
2 

i

ro

e. \ .
7 ',I

A 6.
2 

t_
._

,..
,

-
11

11
01

11
44

.4
0,

...
...

.,.
_

V
6.

5

7
6.

2

,

'C
ltf

-
,-

--
--

1
O

ar
 1

,

A
lli

PT
IF

'-'
(

'-'
-''

C
'S

\ I
-I

A
-

6.
7

6.
7

s 
er

%

6,

0
4

.1
es

V
s,

: "
I

0
el

(5
1'

''

\
L

.,_
,

t=
l''

e

)1
,..

, ,..

,
\\.

O
M

N
I"

56
51

./.
11

.1
11

11
11

11
11

11
11

11
11

11
11

10
11

11
11

11
"

0'



10. SOILS



I.
Fl

uv
is

ol
s

2.
G

le
ys

ol
s

3,
R

eg
os

ol
s

3.
1

E
ut

ri
c 

an
d 

C
al

ca
ri

c 
R

eg
os

ol
s

3.
2

G
el

ic
 R

eg
os

ol
s

4.
L

ith
os

ol
s

S.
R

en
dz

in
as

So
lo

ne
tz

X
er

os
ol

s
7.

1
H

ap
lic

 a
nd

 L
uv

ic
 X

er
os

ol
s

7.
2

C
al

ci
c 

X
er

os
ol

s
K

as
ta

no
ze

m
s

C
he

rn
oz

em
s

9.
1

H
ap

lic
 C

he
m

oz
em

s
'

9.
2

C
al

ci
c 

C
he

m
oz

em
s

9.
3

L
uv

ic
 C

he
rn

oz
em

s
Ph

ae
oz

em
s

II
. C

am
bi

so
ls

11
.1

 E
ut

ri
c 

C
am

bi
so

ls
11

.2
 D

ys
tr

ic
 C

am
bi

so
ls

11
.3

 H
um

ic
 C

am
bi

so
ls

11
.4

 C
al

ci
c 

C
am

bi
so

ls
11

.5
 C

hr
om

ic
 C

am
bi

so
ls

11
.6

 V
er

tic
 C

am
bi

so
ls

11
.7

 C
am

bi
so

ls
 C

om
pl

ex
L

uv
is

ol
s

12
.1

 O
rt

hi
c 

L
uv

is
ol

s
12

.2
 C

hr
om

ic
 L

uv
is

ol
s

12
.3

 G
le

yi
c 

L
uv

is
ol

s
Po

dz
ol

uv
is

ol
s

13
.1

 E
ut

ri
c 

Po
dz

ol
uv

is
ol

s
13

.2
 D

ys
tr

ic
 P

od
zo

lu
vi

so
ls

Po
dz

ol
s

14
.1

 O
rt

hi
c 

Po
dz

ol
s

14
.2

 L
ep

tic
 P

od
zo

ls
14

.3
 H

um
ic

 P
od

zo
ls

14
.4

 P
la

ci
c 

Po
dz

ol
s

14
.5

 G
le

yi
c 

Po
dz

ol
s

A
cr

is
ol

s
H

is
to

so
ls

D
un

e 
or

 s
hi

ft
in

g 
sa

nd
s 

co
m

pl
ex

10
. M

A
JO

R
 S

O
IL

 R
E

G
IO

N
S

o°
.

1
.

50
.

o°
, .

"4
".

N
 it

.3
o

11
"

.,.
.

74
'

*a
14

/

14
 5

/
V

ill
k 

14
1

5
14

1

4.
1

,
0, -a

.
14

.1
14

.5
4

i

.

4
13

 2
c?

'.1
;

5

I
5

...
.

16
13

.2
...

ill
1,

2.
1

11
.6

'a
.

13
1

12
1

:

,E
7

a
i I

P
I

'
.,,

,:,
11

0
I

-4
5
or

io
4

13
1

9.
1

a

0
.

'

13
.1

irl
i3

O
11

/4
1

12
.1

.
...

I
8

./

i
4.

Pa
rg

ri
T

E
or

es
m

m
oo

lle

9.
3

8 
r9

"1
2

11
.2

11
11

a

2 
3

9.
2 --

4

40
.

11
.2

II
"

12
.2

1 
-

Il
l

7,
 ..

.

'''
'

A
s.

12
(.

-4
10

,4
11

.1
11

"
\ L

',%
,

.2
7

2
11

.4
4

'
as

f 0,
0

o 
%

 e
 -

,
-:

 T
'

e0

0
1

'-'
 -

-
,I

\ I
e

I
1 

_.
..

N

1.
...

so

ilL
11

11
11

11
11

11
11

11
11

1k
,_

1>
N

.-

20
.

40



ISBN 92-3-201361-4




