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Abstract 

The present paper seeks to contribute to the better knowledge of 
the parental rocks of different soil types that are found in 
Romania, as well as their share in the country’s territory. 
During its geological-geographical evolution, on Romania’s 
territory various geological (petrographic) formations have been 
formed, from crystalline rocks to loams, sands, fluvial and organic 
deposits. Because the types of rocks are numerous and their 
territorial distribution changes in narrower areas, the paper aims 
to group them according to their associating mode, genesis, as 
well as to their contribution to soil formation.  
The paper introduces a new map of solification rocks in Romania, 
scale 1:1.000.000, which aims not only to their theoretical 
classification, but also to determine the surfaces occupied by each 
category, and their distribution on the country's major relief units. 
In addition to the new map, achieved after the processing and 
updating of different cartographical materials using GIS 
techniques, information regarding the soil types formed on each 
category of parental rocks is provided. 

Keywords: solification rocks, pedology, petrography, soils, 
Romania 

 

Rezumat. Clasificarea, tipologia şi distribuţia 
rocilor de solificare din România 

Prezenta lucrare caută să aducă o contribuție la cunoașterea 
tipurilor de roci parentale ale solurilor ce se găsesc pe teritoriul 
României, precum și a ponderii acestora.  
În decursul evoluției sale geologico-geografice, pe teritoriul 
României s-au format un număr foarte variat de formațiuni 
geologice (petrografice), de la roci cristaline la luturi, nisipuri, 
depozite fluviale sau organice. Pentru că tipurile de roci sunt 
numeroase, iar distribuția lor teritorială se schimbă pe spații 
restrânse, lucrarea îşi propune gruparea lor după modul de 
asociere, după geneză, precum și după contribuția la formarea 
solurilor. 
Lucrarea introduce o nouă hartă a rocilor de solificare din 
România, scara 1:1.000.000, care are ca scop nu numai 
clasificarea lor teoretică, dar deasemenea şi determinarea 
suprafeţeor ocupate de către fiecare categorie, şi distribuţia 
acestora pe unităţile de relief majore ale ţării. În plus faţă de noua 
hartă, Pe lângă noua hartă, rezultată în urma prelucrării şi 
actualizării diverselor materiale cartografice folosind tehnici SIG, 
sunt oferite informaţii cu privire la tipurile de soluri formate pe 
fiecare categorie de roci parentale. 

Cuvinte-cheie: roci solificare, pedologie, petrografie, soluri, 
România 

Introduction 

Romania’s relief is varied and diverse, 
encountering all relief steps, from the continental 

platform of the Black Sea to the massif ridges of the 
Carpathian Mountains (Fig. 1). This diversified 

scenery formed over different geological eras, which 

left their marks through the various petrographic 
formations encountered. 

The petrographic diversity, combined with the 
relief, climate and vegetation layers, led to the 

formation of a large number of soil types, with 

different properties and characteristics. This wealth 
of nature, which is the source of food for animals 

and humans, brought an increased attention of 
researchers for pedological analyses, these aiming 

to protect and sustainably exploit soil resources. 
The scientific community in Romania has 

undertaken numerous pedological studies in the 

whole country, particularly conducted by the 

Research Institute for Soil Science and 
Agrochemistry Bucharest, through its branches in all 

counties (Offices for Pedologic and Agrochemistry 
Studies), but also by researchers from the main 

university centers. Over the years there were 

published many scientific papers related to the 
formation, classification and distribution of 

Romania’s soils, having a regional character 
(Munteanu, 1996; Grigoraş, 1999; Grigoraş and 

Simulescu, 2012) or representing a synthesis of the 

pedological research (Florea et al., 1968; Ianoş, 
1999; Munteanu, 1994; Blaga et al., 2005). 

Thus, this paper aims to update the classification 
of solification rocks taking into account the 

Romanian system of soil taxonomy (Florea and 
Munteanu, 2003; 2012), by creating a new digital 

map for Romania, but also the spatial and 

quantitative distribution of these solification rocks 
categories. 
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Fig. 1: Major relief units in Romania (processed after Posea and Badea, 1984) 

 

Data and methods 

The present study was conducted for the whole 
country and totals an area of 238.391 km2. 

In order to achieve the new classification, there 
were digitized and vectorized, using GIS techniques, 

a series of cartographic documents such as: the 
Romanian map of Solification deposits, scale 

1:1.000.000 (Munteanu et al., 1992), the Relief units 

map of Romania (Posea and Badea, 1984), and for 
better details the Soils map of Romania, scale 

1:200.000 (Institute of Research for Pedology and 
Agrochemistry, Bucharest) and Geological map of 

Romania, scale 1:200.000 (Geological Institute, 

Bucharest). 
The new obtained data, processed and updated 

using GIS techniques, were then categorized taking 
into account the classification criteria used in 

literature (Munteanu, 1996; Grigoraş et al., 2004; 
Florea and Munteanu, 2012). Thus, there were 

established a nine solification rocks categories. We 
also determined the area covered by each category 

of rocks, their distribution within Romania as well as 
the correlation with the soil types that have 

developed on these parental materials (using 
Grigoraş et al., 2006; 2008, soil types classification). 

 

Results and discussions 

After digital processing, a new map of solification 
rocks in Romania was obtained (Fig. 2), these types 

of rocks being grouped into 3 large classes 
(crystalline rocks, volcanic rocks, sedimentary rocks) 

and several categories (crystalline rocks, volcanic 

rocks, calcareous rocks, gypsum, salt, detrital rocks, 
sandy deposits, loamy deposits, clayey deposits, 

alluvial and alluvial-proluvial deposits, organic 
deposits). 
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Fig. 2: Map of Solification rocks in Romania, scale 1:1.000.000 (processed after: Parental materials and 
rocks map – ICPA Bucharest archive, Soils map of Romania sc. 1:200.000, Geological map of 
Romania sc. 1:200.000) 

 

1. Crystalline rocks 
In this group there were included acid igneous 

rocks such as granite, granodiorite etc., non-acid 
igneous rocks (intermediate and basic) as syenite, 

diorite or gabbro, then crystalline metamorphic 

rocks such as crystalline limestone and crystalline 
schists. 

We find crystalline rocks spread over an area of 
about 26,041 km2 or 10.92% of the country’s 

territory, their territorial distribution being related to 

the mountainous region. 
Granitoids (3332.75 km2 – 1.40%) appear on 

small areas within the Banat Mountains, respectively 
in the northern part of the Dognecea Mountains, 

then on isolated areas in Almăj, Semenic and Locvei 
Mountains, and in the southern part of Poiana Ruscă 

Mountains. Within the Apuseni Mountains, granite 

appears in the western part of Zarand Mountains, 
respectively in Highiş Massif and Bihor Mountain. In 

Eastern Carpathians, granitic rocks are mentioned in 
Giurgeu Mountains. Several areas with granitoids are 

found in the Southern Carpathians, in Retezat and 

Godeanu Mountains. Also, granitic rocks are found in 
the Măcin Mountains in Northern Dobrogea. 

Intermediate and basic igneous rocks are 
found in Almăj Mountains from the Banat 

Carpathians, where in a narrow area (101.90 km2 – 
0.04%) there appear gabbro, peridotite and dunite. 

Metamorphic rocks are the most spread 
crystalline rocks, and among them, crystalline 

schists predominate (21,924.28 km2 or 9.19% from 

the country’s surface). They are present in large 
areas in the Southern Carpathians, respectively in 

Făgăraş-Iezer, Parâng-Cindrel and Retezat-Godeanu 
Mountains. Within the Western Carpathians, they 

are encountered in Semenic-Almăj, Poiana Ruscă, 

Zarand, Bihor, Gilău, Plopiş and Meseş Mountains. In 
the Eastern Carpathians, crystalline schists are 

scattered in Maramureş, Rodnei, Bistricioarei and 
Giurgeu Mountains. On smaller areas, they appear in 

Perşani Mountains and in Central and Northern 
Dobrogea Plateau. 

A narrower category (682.07 km2 or 0.29%) is 

the one of crystalline limestones, which are 
found in association with crystalline schists. These 

rocks are found in several areas in the Făgăraş, 
Poiana Ruscă, and in the south of Bihor Mountains, 

as well as within the Eastern Carpathians in Giurgeu 

Mountains. 
On crystalline rocks, relatively varied soils were 

formed, which are conditioned by the local climate, 
as well as by the slope. On the highest ridges of the 

mountains, we find Umbrisols, Spodisols and 
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Lithosols, while at lower altitudes Dystricambosols, 

and locally, Luvisols or even Lithic Chernozems in 

Dobrogea. 
2. Volcanic rocks 

The category of volcanic rocks covers an area of 
about 8660.21 km2 or 3.63% of Romania’s territory, 

their presence being primarily related to Neogene 

volcanism. There were set up three groups: i) 
andesite, tuffs, pyroclastics, ii) volcanogenic 

sedimentary formations and iii) basalts, melaphyre, 
diabase, lahar deposits. On these rocks there were 

formed soils with Andic properties, like Andosols, 
Andic Eutricambosols or Andic Dystricambosols. 

Andesites, tuffs and pyroclastics occupy 

more than half of the total area of volcanic rocks in 
Romania (4662.11 km2 – 1.95%). The most 

important areas are present in the Eastern Oriental 
Carpathians, being wide-spread in the northern part 

of the volcanic mountains, like the Oaş, Igniş, Gutâi, 

Lăpuş, Ţibleş Mountains. Then, these rocks are 
present in the Bârgău, Călimani, Gurghiu and 

Harghita Mountains. Smaller areas are distributed in 
the Apuseni Mountains, like in Metaliferi Mountains, 

Codru and Miseş Massifs. In the hilly region, they 
may be found in the Western Hills, in Bulzei, 

Cigherului and Teuzului and in Codru Moma Hills, 

respectively, as well as within the Someş Plateau, 
Cluj and Dej Hills. 

Volcanogenic sedimentary formations 
(2812.26 km2 – 1.18%) are spread on important 

areas within the Gurghiu-Harghita and Călimani 

Mountains. Smaller areas are found in Gheorghieni 
Depression, Ciuc, Bodoc, Baraolt and in Poiana 

Ruscă Mountains.  
Basalts, melaphyres, diabases and lahar 

deposits appear on smaller areas (1185.84 km2 – 

0.5%), important areas being distributed within the 
Metaliferi, Trascău, Maramureş and Perşani 

Mountains.  
3. Sedimentary rocks 

This group of rocks is dominant in surface, 
stretching on 202,655.82 km2 or 85.01% of the 

country’s territory. In this group, there were framed 

seven important subgroups. 
3.1 Calcareous rocks, gypsum, salt 

This group includes soluble rocks, such as 
limestones, dolomites, marls, gypsums and rock salt. 

Gypsums and rock salt emerging only locally, 

occupying very limited areas, so they don’t appear 
as territorial units on the map. 

Calcareous rocks (limestones, dolomites and 
marls) are predominant, being distributed over an 

area estimated at approx. 4956.08 km2 which 
accounts for 2.12% of the country’s area. Out on 

the field, we meet various situations which we are 

going to analyze below. 
Limestones occupy 3290.54 km2 or 1.42%, 

being present mainly in the mountainous region. 

Areas with limestone are found in the Banat 

Mountains, respectively in Anina, Locva and 

Mehedinţi Mountains, within the Apuseni Mountains 
in Codru Moma, Pădurea Craiului, Bihor Mountains 

and Padeş Plateau. Within the Southern 
Carpathians, these rocks are found in the 

southwestern part of Haţeg Depression and in Piatra 

Craiului Mountains. In the Eastern Carpathians, 
there are some limestone surfaces in Rodna Massif, 

Bucegi, Perşani Mountains and Codlea Hillock. Large 
areas are found in Dobrogea, in Babadag Plateau 

and the southern part of Tulcea Hills, then in 
Cernavodă, Carasu, Cobadin and Mangalia Plateaus. 

Within Pădurea Craiului and Giurgeu Mountains 

there are found areas with limestone and dolomite, 
while within Almăj Mountains, the southern part of 

Mehedinţi Plateau, central part of Metaliferi and 
Trascău Mountains are areas with limestone 

associated with calcareous sandstones. 

On these types of rocks we often encounter 
Rendzinas, Rendzinic Lithosols, Rendzinic 

Chernozems, Rezicalcaric Phaeozems, Rezicalcaric 
Preluvosols and others. 

Marls, which stretch on a surface of 1665.54 
km2 or 0.70%, are spread mostly in the hilly region, 

being often associated with clays. They are found in 

the Oltenian Subcarpathians – Săcelul Hill, then in 
Argeş Hills – Runcul Hill, Buzău Subcarpathians – 

Istriţa Hill, Vrancea Subcarpathians – Ouşor Hill. 
Within the central part of the country, marls with 

clays can be found in the central and southeastern 

part of Hârtibaci Plateau, in the northern part of 
Târnăveni Plateau and in the southern part of 

Dumbrăveni Plateau. 
In some cases, marls are associated with clays 

and limestones, being present in some areas in 

Mehedinţi Plateau, Siriu Mountains, Clujului Hills and 
Almaş-Agrij Depression.  

Marls can be found sometimes together with 
sandstones and conglomerates. This associations of 

rocks is present in the northern part of Bulzei Hills 
and in Loviştea Depression. 

On marls, there are encountered a wide range of 

soils; they are usually soils having eutric properties, 
such as Chernozems and Pararendzinic Phaeozems 

or Eutricambosols and Vertisols. 
Gypsums appear only on a small area, which 

can’t be reproduced at the map’s scale. We mention 

their presence in the western part of Ouşorul Hill, at 
the contact with Vrancea Mountains.    

Salt is found only punctual, its appearance being 
linked to diapirs. In the external part of the 

Subcarpathians, it is mentioned in Salcia Hill from 
the western part of Buzău Subcarpathians and in 

Ocniţa Hill, in the west of Ialomiţa Subcarpathians. 

Within the Transylvanian Plateau, the appearance of 
salt cores is known in Târnăveni Plateau near Ocna 

Mureş, in Hârtibaciului Plateau near Ocna Sibiu in 
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the western part and near Rupea, in the eastern 

part of the plateau. Then, three emergences are 

found in Homoroadelor Subcarpathians. Farther 
north, is the well-known salt core from Sovata, and 

in the Subcarpathian Hills of Bistriţa and Mureş 
appear salt emergences west and north of Reghin 

and west of Şieu. In the northern part, salt 

frequently emerges near the Someş Valley, in Fizeş 
Plain, north and south of Gherla and west and north 

of Beclean. 
Within the areas where these rocks appear, we 

often encounter Salsodisols or different types of soils 
with salsodic properties.  

3.2. Compact detrital rocks 

Several groups of rocks where included in this 
category: sandstones, conglomerates and flysch. 

They spread over an area of 26,797.05 km2 or 
11.24% of the country’s territory. The geographical 

distribution is related mainly to the mountainous 

region, but they are also found within the 
Subcarpathians, the hilly or plateau areas. 

Sandstones 
This category of compact detrital rocks are found 

mainly within the Carpathian region, but also in the 
Subcarpathians and the plateau area. They occupy a 

surface estimated at 9078.17 km2 or 3.81%. Among 

them, there are a couple of associations that will be 
detailed below. 

Calcareous sandstones with marl-limestone 
(437.05 km2 – 0.18%) appear only in a few areas in 

the south-western part of Poiana Ruscă Mountains, 

in Cerna and Bârgău Mountains. 
Sandstones with sands, clays and marls 

have a wide distribution (4428.58 km2 – 1.86%), 
being found within Ţibleş Mountains, Maramureşului 

Hills, Bârgău Mountains and northern part of Bistriţa 

Hills, in Hăşmaş Mountains, in Husului Massif from 
Mureşului Mountains and in the Curvature 

Subcarpathians. 
Sandstones with conglomerates, clayey 

schists and limestones sum up an area of 
3993.93 km2 or 1.68%. They are found in 

Maramureş Mountains and Hills, in Bucovina Hills, in 

Goşmanu and Bistriţaand Codru Moma Mountains, 
as well as in Buzău Subcarpathians. 

Sandstones without calcareous cement 
(218.60 km2 – 0.09%) are found in an area situated 

in Niculiţel Plateau in Northern Dobrogea. 

Conglomerates 
Conglomerates often appear in association with 

sandstones, sandstones and limestones or with 
marls, sandstones, clays and sands, occupying an 

area of 7921.89 km2 or 3.32%. 
Conglomerates proper appear in only one 

area (318.83 km2 – 0.13%) in the western part of 

Bucegi Mountains. 
Conglomerates with sandstones are found 

on a surface of 6408.63 km2 or 2.69%. They are 

found within Pădurea Craiului, the eastern half of 

Mureş Mountains, Aninei Mountains, in south-

westernern part of Cerna and Ţarcul Mountains, the 
western part of Mehedinţi Plateau, Loviştea 

Depression and Ghiţu Massif. Within the Eastern 
Carpathians, conglomerates and sandstones appear 

in Postăvaru, Teleajen and Întorsura Buzăului 

Mountains, as well as in Baraolt, Giurgeu, Ciuc, 
Ceahlău, Rarău-Giumalău Mountains and in 

Mestecanis Hills. 
Conglomerates with sandstones and 

limestones are found in two areas (176.80 km2 – 
0.07%) situated in Cozia and Pădurea Craiului 

Mountains. 
Conglomerates with marl, sandstone, clays 

and sands are present in Ghiţu Massif and Perşani 

Mountains, the three areas summing up a surface of 
1017.63 km2 or 0.43%. 

Flysch 

Flysch is a petrographic formation specific to the 
Eastern Carpathians, covering an area of 9796.99 

km2 (4.11%). There were distinguished two 
categories: calcareous flysch and sandstone flysch. 

Calcareous flysch occupy in total an area of 
2545.34 km2 or 1.07%. They are distributed in 

Mestecăniş Hill, Stânişoara, Trotuş and Întorsura 

Buzăului Mountains, as well as in Bodoc and Baraolt 
Mountains. 

Sandstone flysch is spread over a surface that 
reaches 7251.65 km2 or 3.04%. Areas with such 

rocks are present within Neamţ, Ciuc, Tarcău, 

Trotuş, Vrancea, Buzău and Baiul Mountains. They 
also appear within Ialomiţa Subcarpathians and 

Argeş Hills. 
On detrital rocks the soil cover is mainly 

constituted by Eutricambosols in the case it presents 

calcareous elements or Dystricambosols in case of 
absence of calcium carbonate. Apart from these soils 

there are found Luvisols, Spodisols, Lithosols and 
others. 

3.3. Mobile detrital rocks 
This category of rocks, disposed on a surface of 

5527.93 km2 (2.32%) is made up by two distinct 

groups, gravels and sands. 
Gravels 

On the field, there were distinguished two types 
of gravels: calcareous gravels and siliceous gravels. 

Calcareous gravels (706.17 km2 – 0.30%) are 

present within Ciuc Mountains, Teleajen 
Subcarpathians, Piatra Mare and Postăvaru Massif, 

Codlea Hillock and the eastern part of Făgăraş 
Depression. 

Siliceous gravels (382.91 km2 – 0.16%) are 
present in Ceahlău and Giurgeu-Ciuc Mountains, as 

well as in Tazlău and Vrancea Subcarpathians. 

Sands 
In this category we have distinguished a couple 

of subcategories: carbonatic continental sands, 
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reshuffled by wind; noncarbonatic continental sands, 

reshuffled by wind; coastal sands, frequently 

reshuffled by wind, with varied conchiferous and 
carbonatic fluvial sands. 

The sandy rocks are found spread over an area 
of nearly 4500 km2 (4438.85 km2) or 1.86 % of the 

country’s territory. On them, mainly Psamosols have 

been formed but also other soils which have a sandy 
texture, like Chernozems, Phaeozems, 

Eutricambosols etc. 
Carbonatic continental sands, reshuffled by 

wind occupy an area of 668.26 km2 – 0.28%. The 
largest areas with such deposits are found in the 

Romanian Plain, respectively in the northern part of 

Ialomiţa Plain (Bărăganul Ialomiţei) towards the 
contact with the floodplain of the Călmăţui river. On 

narrower areas, they are found in Aranca and Arad 
Plains (part of Banat Plain), and there are a few 

areas in Northern Dobrogea Plateau, northwest of 

Măcin Mountains and in the eastern extremity of 
Murighiol-Dunavăţ Hills. 

Noncarbonatic continental sands, 
reshuffled by wind, are the most wide-spread 

category on Romania’s territory (2032.07 km2 – 
0.85%). Large areas are found in Blahniţa, Desnăţui 

and Romanaţi Plains (part of Oltenia Plain). An 

important area is found in Carei Plain, at the 
Hungarian border, known as Valea lui Mihai Plain. 

Other small areas are mentioned in Braşov 
Depression, the part known as Râul Negru 

Depression and in the south of Moldavia, within the 

western and eastern part of Tecuci plain.  
Costal sands, frequently reshuffled by 

wind, with various conchiferous (836.02 km2 – 
0.35%) are costal sandy deposits found on the 

actual shore of the Black Sea, but also in the 

Danube’s Delta on the many levees from its fluvio-
maritime part, which were once the shoreline. Thus, 

in the northern part of the Delta between Chilia and 
Sulina anabranches we mention Letea, Cardon and 

Ivancea Levees, while further south, between Sulina 
and Sfântul Gheorghe anabranches, there are sandy 

deposits on Sărăturile, Caraorman and Roşu Levees; 

south of Sfântul Gheorghe anabranch such deposits 
are found on Bulhaz, Ţigănuş, Crasnicol, Dranov, 

Perişor, Lupilor, Histria and Chituc Levees. 
Carbonatic fluvial sands (902.50 km2 – 

0.38%) are materials brought and deposited by the 

Danube in the floodplain. The most significant areas 
can be found in southern Oltenia Plain, west of 

Drincea’s shedding into Danube, then east of Calafat 
and in Bistreţ and Potelu floodplains. 

3.4. Loamy rocks (deposits) 
Loam deposits are the most wide-spread 

formations on Romania’s territory. They cover an 

area estimated at 67,241.38 km2 or 28.21%. 

The deposits of this group consist of two major 

categories: i) Loess and loess-like deposits and ii) 

Silt deposits. 
Loess and loess-like deposits 

Several categories fall within this group: a) loess 
proper and loess-like deposits which weren’t 

differentiated; b) loess-like deposits, frequently 

paleo altered; c) loess-like deposits and fluvial 
deposits; d) loess-like deposits, clays, marly clays 

and locally sands and e) thin loess-like deposits on 
sands. 

Loess and loess-like deposits occupy the largest 
areas in Romania, being distributed on a surface of 

57,496 km2 or 24.12%. 
Undifferentiated loess and loess-like 

deposits are the main category, occupying an area 

of 37,168.80 km2, respectively 15.59% of Romania’s 
territory. They are found within the great plains, 

such as the Romanian Plain, from Oltenia and 

Teleorman up to Bărăgan, as well as within the 
Western Plain with Banat and part of Crişuri and 

Someş Plains. Then important surfaces are found in 
Moldavia, Transylvania Plains, Râmnicul Piedmontan 

Plain and in Dobrogea Plateau. On narrower areas, 
these deposits are present on some terraces of the 

rivers, such as Mureş, Olt, Olteţ, Argeş, Someş, 

Siret, Suceava, Moldova, Bistriţa, Bârlad etc. or on 
Chilia Levee from Danube’s Delta. 

Loess-like deposits, frequently paleo 
alterated are materials with a loamy-clayey 

predominant texture and a reduced content of 

calcium carbonate. They cover an area of nearly 
11,480.50 km2 or 4.82%. They are distributed in 

northern Oltenia Plain and in southern Bălăciţa 
Piedmont, in northern Teleorman Plain, Vlăsia and 

Ialomiţa Plains, and in the Western Plain in Bârzava, 

Vinga, the High Crişuri and Ier Plain from the 
southern part of Someş Plain. 

Loess-like deposits and fluvial deposits 
appear in the lower parts of some plains or in some 

depressions (2377.33 km2 – 1%). The most 
important areas are found in Banat Plain (Beregsău, 

Aranca and Arad Plains), then in the Lower Someş 

and Turda Plains, as well as Braşov and Ciuc 
Depressions. 

Loess-like deposits with clays, marly clays 
and local sands (6290.77 km2 – 2.64%) are an 

association of rocks in which predominant are loess-

like deposits, but due to erosion, there appear layers 
of clays, marly clays and locally sands on the valleys 

slopes. The most important areas are in Central 
Moldavian Plateau, (Racova and Vaslui Plateaus) and 

in Tutova and Fălciu Hillocks. A small area is found 
in the western part of the country, in Barcău 

Depression. 
Thin loess-like deposits on sands (178.60 

km2 – 0.07%) are present only in one area located 

in the north-eastern part of Mostiştea’ Plain 
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(Bărăganul Mostiştei), towards Ialomiţa’s valley, 

named Ciulniţei Field. 

Loamy deposits 
Loamy deposits are materials with loamy to 

loamy-clayey texture, other than loess and loess-like 
deposits. They occupy an area estimated at 9745.38 

km2, which represents 4.08%. In this category there 

were included several grouped loam and other types 
of deposits. 

Deluvio-proluvial loams (360.87 km2 – 
0.15%) were formed at the contact of one higher 

territory with a lower one. Although their presence is 
mentioned in many places, an important area is 

located on the left bank of Timiş river, on the 

terraces and glacis at the contact of Lugoj Plain with 
Buziaş and Pogăniş Hills. 

Loams and clays (1192.91 km2 – 0.50%) are 
present in Oradea Depression at the foothills of 

Barcău Hills, Crasna Hills and Ardud Plain from the 

High Someş Plain. Then there are some areas in 
Huedin Plateau and in Hăjdate Depression from 

Feleac Hills. 
Loams and sands (723.82 km2  –  0.30%) are 

found in some areas from Feleac Hills, Făget 
Depression from Bega Hills and in the depressions 

from northern Oltenia, in Cărbuneşti, Bumbeşti-

Novaci and Polovragi-Hurez Depressions, 
respectively. 

Loams with sands and gravels (2129.65 km2 

– 0.89%) form an association of rocks which are 

spread across several locations in the country. It is 

present at the foothills of Oaş Mountains towards 
Someş Plain and Oaş Depression, Maramureş 

Piedmont and Almaş-Agrij Depression. In Târnave 
Plateau, there are some areas in Secaşe, Mediaş, 

Târnăveni Plateaus situated at the contact between 

the plateau and the floodplain of Târnava Mare or 
Mureş. These deposits are present in Râul Negru 

Depression from the north-eastern part of Braşov 
Depression, in Vrancea Depression and in Răcoasa 

Depression from Şuşiţa Hills. Finally, a small area is 
found in Dăbuleni Plain from southern Romanaţi 

Plain. 
Loams with sands, volcanic tuffs and marls 

form the largest spread association of materials at 

surface (5338.13 km2 – 2.24%). Important areas are 
present in Sărmaş Plain, south-eastern part of Fizeş 

Plain and in western part of Bistriţa Hills, then in 

northern Homorade Subcarpathians and Hârtibaci 
Plateau. These deposits are also found in Oaş, and 

Cracău-Bistriţa and Soveja Depressions. 
On loamy deposits, soils from the Cernisols, 

Luvisols, Cambisols classes are mainly formed, but 
Regosols, Psamosols, Erodosols and rarely 

Salsodisols are also found. 

3.5. Clayey rocks (deposits) 
Clayey deposits are the second largest category 

at the country’s level. They occupy a surface 

estimated at 50,340.60 km2 or 21.12%. Their 

genesis is very varied, so there were established 

more categories: residual clays from calcareous 
rocks, limestone; residual clays (red) other than 

those from limestones;  swelling clays (smectitic); 
sandy clays; clays on sands and/or gravels; clays 

and marly clays (frequently swelling), marls with or 

without sandy intercalations, loams, sometimes 
sandstones and limestones; clays, loams, 

sandstones, sands with or without gravels; clays, 
volcanic tuffs, sands, loams; undifferentiated clays. 

Appearing in very different environmental 
conditions, these deposits have formed a varied 

number of soils, from Cambisols, Cernisols, Luvisols, 

to Vertisols, Salsodisols and others. 
Residual clays from calcareous rocks come 

from the alteration of calcareous rocks. They occupy 
narrow areas (452.55 km2 – 0.19%) situated in the 

calcareous mountainous massifs, such as the ones 

from the Western Carpathians, i.e. Anina, Locva, 
Bihor, Codru Moma, Pădurea Craiului and Metaliferi 

Mountains. These deposits are found also in the 
Southern Carpathians, in Mehedinţi and Parâng 

Mountains, respectively. 
Residual clays (red) others than those from 

limestones (936.10 km2  – 0.39%) have various 

origins, being distributed in several locations in 
western Highiş Massif from Zarand Mountains, 

Buduslău and Tăşnad Plains, Almaş-Agrij and Vlaha-
Hăjdate Depressions.  

Swelling clays (smectitic) (6211.26 km2 – 

2.60%) are made up from clayey minerals in which 
the smectitic ones are predominant. The areas with 

these deposits are distributed in all the regions. The 
most important areas are found in Banato-Crişana 

Plain, Moldavia in Siret and Upper Jijia Plains and in 

Elan Hillocks, the southern part of the country in 
Motru Piedmont, Jiu and Amaradia Hills, Bălăciţa and 

Olteţ Piedmonts, Găvanu-Burdea and Ploieşti Plains. 
Some areas with smectitic clays are also present in 

Cigher Hills and Secaşe Plateau. 
Clays and marly clays (frequently 

swelling), marls with or without sandy 
intercalations, loams, sometimes sandstones 
and limestones are spread mainly in the hilly 

region, occupying an area of 16,564.30 km2 or 
6.95%. The areas are distributed in Oraviţa and 

Dognecea Hills, Codru Moma, Silvania Hills, Lăpuş 

Subcarpathians, Secaşe, Târnăveni and Hârtibaci 
Plateaus and in Târnava Mica Hills. In Moldavia, 

these deposits are found in Dragomirna, Fălticeni 
and Solca Plateaus, then in Başeu, Sitna Hillocks, 

Siret Hill and Neamţ, Tazlău and Vrancea 
Subcarpathians. In the south, important areas are 

found in Mehedinţi Plateau, Tismana-Ştefăneşti 

Depression, Olteţul Subcarpathians and Argeş Hills. 
Clays on sands and/or gravels appear only 

locally (574.05 km2 – 0.24%), being spread in 
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Făgăraş Depression on the glacis at the foothills of 

the Făgăraş Mountains. 
Sandy clays occupy small areas (685.99 km2 – 

0.29%), being distributed in only  few locations from 

Bumbeşti-Novaci Depression, Oradea Hills, Vrancea 
Subcarpathians, Hăpăi Hills (SiretulHills) and Başeu 

Plain. 
Clays with loams, sandstones, sands with 

or without gravels are quite wide-spread 

(11,937.70 km2 – 5%), appearing in both the hilly 
region and in the area of some mountainous ridges. 

In the western part of the country, they are found in 
Liubcova, Bozovici, Caransebeş and Mehadica 

Depressions, as well as in Pogăniş, Lugoj, Lăpugiu, 

Lipova, Codru Moma, Beiuş and Silvania Hills. Within 
the Transylvanian Depression, such deposits are 

present in Someşan Plateau (Cluj, Bobâlna, Ciceu 
Hills, Boiul Plateau and Prisnel Hill) and Sibiu 

Depression. Important areas are found in Oltenian 

Subcarpathians, Olteţ and Cotmeana Piedmont, 
Argeş Hills, Ialomiţa Subcarpathians (Ocniţa Hill) and 

Jitia Depression from Vrancea Subcarpathians. In 
the mountainous region they are present in Haţeg-

Orăştie, Braşov Depressions and in Stânişoara, 
Bistriţa, Tarcău mountainous massifs and in the 

southern part of Goşmanu and Berzunt Mountains. 
Clays with volcanic tuffs, sands and loams 

(1894.75 km2 – 0.79%) are spread in the north-

western part of Transylvania, respectively in Bistriţa 
Hills, Fizeş Plain and Aiud Hills. 

Undifferentiated clays is a wide-spread 

category (11,083.90 km2 – 4.65%), areas with such 
clays being present in several locations in the 

country. Thus, they are found in Oraviţa, Cigher 
Hills, Cermei, High Crişuri Plains, Hidişel Hill and 

Barcău Hills. In the north-western part of the 

country the clays are spread in the west of Oaş 
Mountains and in Cluj Hills. In Moldavia, they appear 

in the south of Boul-Ibăneşti Hill, Başeu Hillocks, 
Dragomirna Plateau and Poiana Ciungilor Hill, and in 

the south part, on Blăjani Ridge from Vrancea 
Subcarpathians. In Muntenia, they are found in 

Câlniştea and Piteşti Plains, Cândeşti and Cotmeana 

Piedmonts, and in the south of Vulcana Hill from 
Ialomiţa Subcarpathians; westwards of Olt river, 

they are spread in Olteţ and Bălăciţa Piedmonts, Jiu 
hill  and in the north of Bran hill. 

3.6. Alluvial deposits 

This group includes the materials transported by 
rivers and temporary flowing waters and deposited 

in the floodplains and other lowland areas. In their 
case there were distinguished two situations: alluvial 

deposits proper and alluvial-proluvial deposits.  
Alluvial deposits proper is the widest-spread 

category, occupying a surface of 43,055.30 km2 or 

18.07% from the country’s territory. The distribution 
area in represented by all the meadows of the 

rivers, including the Danube Delta. 

Alluvial-proluvial deposits are less spread 

(3553.12 km2 – 1.49%), being mainly found in intra 

or extra-Carpathian depressions, such as: Petroşani, 
Haţeg, Brașov, Sibiu, Beiuș, Oradea-Borod, Alba 

Iulia, Baia Mare, Oaș, Dornei, Maramureș, 
Gheorghieni and Baraolt. Also areas with alluvial-

proluvial deposits are found in Târgovişte Plain and 

in Sărata Plain from Ialomiţa Plain. 
On these deposits Aluviosols, Gleyosols, 

Salsodisols, Chernozems, Eutricambosols and others 
are formed. 

3.7. Organic deposits 
Organic deposits are accumulations of vegetal 

organic materials based on the vegetation that 

grows in swamps and lakes. They cover a surface of 
1084.36 km2 or 0.45%. They are almost entirely 

distributedst in the Danube Delta. Narrow areas, but 
which couldn’t be reproduced at the map’s scale, are 

found also in the rest of the country, such as Crasna 

Plain, Braşov, Giurgeu, Ciuc, Bilbor, Borsec 
Depressions etc. 

On organic deposits Histisols are formed. 

Conclusions 

The presence of the main relief steps (plain, hill, 

mountain), influenced the occurence of the main 
pedogenetic factors, the diversity of the physico-

geographical conditions determined a varied soil 

cover. 
This variety of soils is due to the variety of 

parental rocks, the present paper manages to 
classify the solification rocks, to evidence their 

distribution, as well as to determine the surfaces 

occupied by each rock type. 
Out of the 3 main groups of solification rocks 

identified, the largest share is owned by 
sedimentary rocks, which occupy about 202,655 km2 

(85.01%), followed by crystalline rocks (26,041 km2 

– 10.92%) and volcanic rocks (8660 km2 – 3.63%). 
The largest areas are occupied by loamy rocks 

and deposits (67,241 km2 – 28.21%), clayey rocks 
and deposits (50,340 km2 – 21.12%) and alluvial 

and alluvial-proluvial deposits (46,608 km2 – 
19.55%). 

The variety of parental rocks determined the 

formation of no less than 29 soil types, grouped into 
12 classes, which are described and included in the 

Romanian system of soil taxonomy (SRTS). 
Using GIS techniques, through processing and 

updating different cartographic materials, a new 

digital map of the solification rocks in Romania 
(scale 1:1.000.000), was achieved, which is 

intended to be a source of information for 
geographers and other specialists who are 

interested in  soil science and environmental 
protection. 
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