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Abstract. Map of soil parent materials in Romania was made based on information contained in the 50 sheets of the the soil map at 1: 200,000 scale of the Romania's territory. This information was extracted and generalized to be drawn on a small scale map. In Romania the soil parent materials are represented in the steep region (mountains, hills) by residual materials (eluvial and deluvial) originated from consolidated compact rocks (crystalline). Usually they are less deep and frequently  skeletal associated with the local outcrops of compact rocks. In the mountainous region the residual parent material resulting from hypo-mesobasic compact rocks alteration followed by those from volcanic rocks, have large spreading; those from eubasic rocks occupy relatively small areas. In the hilly region the parent materials largely distributed are those originated from clay sediments, sometimes shrinking or marly sediments. The plains and piedmonts are characterized by the predominance of loessic materials (occurring also in low plateaus) sometimes associated with sandy materials of dunes, as well as by recent and subrecent fluvial material on floodplains, terraces and divagation areas. Proluvial parent materials and marine materials have a relatively low spread, while anthropogenic and organic parent materials have an insignificant distribution. Rocks outcrops though not distinctly appear in the map legend, are quite common as inclusions in the mountainous region.
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Introduction
Although there are many sporadic information about the soil parent material in the soil publications and even current data on soil maps about soil substratum, especially on soil map at 1: 200000 scale, however there have been little regional papers dealing with surface deposits in which soils were developed (Enculescu 1929, 1948, Chiriță 1951, Popovăț 1953, Bucur and Barbu 1959, Conea et.al. 1963, Conea 1970, Florea 1964, 2010, Ianovici and Florea, 1963, Asvadurov, 1964 Asvadurov et. al. 1968, Glăvan et al. 1990, Spirescu 1970; Florea et al. 1988, Munteanu 1996, 1997). Some information on soil parent rocks was presented by Florea (1962, the map reproduced in the course of Soil Geography, 1963); the parent rocks were grouped in two big categories with subcategories: loose sedimentary deposits with 7 subcategories depending on the soil upper horizon texture, and compact rocks subdivided in 5 subcategories according to their lithology; to these ones some subcategories of lakes, swamps, plaur (floating peat) and peat are added. A brief presentation of the superficial deposits in the country is presented in the treatise Romania's Geography, I, Physical Geographyˮ (1983) writted by Ichim, without draw up also a map of these deposits. The purpose of this presentation is just completing this lack.
Material and methods
Map of soil parent materials in Romania was made based on information contained in the 50 sheets of the the soil map at 1: 200,000 scale of the Romania's territory. This information was extracted and generalized to be drawn on a small scale map (Fig. 1).
Achieved map, although very general, still gives a clear and conclusive image on the surface deposits of the terrestrial crust in Romania wich served as soil parent materials.
At this level of generalization, emphasis was placed on the origin of the parent material and dynamics of its formation leaving aside - with some exceptions – the material texture and lithological features, aspects that are necessarily  taken into account in the more detailed studies.
Generalization of information was quite difficult due to changes in concepts and terminology, and the crowd of operators participating in the study long period (3 decades) of the map achievement.

Definition and classification
Soil parent material is defined, according to Romanian System of Soil Taxonomy, SRTS, (Florea and Munteanu, 2012), as ˮthe mineral or organic detritus material from which the soil was developedˮ, material practically embedded in the soil profile. It may come or not originate from the subyacent sediment or from the hard rock if this one is situated at low depth.

The soil parent material is different from the soil parent rock that is rock out of which -by alteration- the soil parent material was formed. In the case of  unconsolidated detrital rocks from earth's crust (known as head deposits), such as loess, the parent rock practically coincides with the soil parent material. It is not the case of the hard rocks (crystalline, sedimentary); in this case the resulting materials by weathering are the parent materials of the soil.

The underlying rock is rock (or sediment) located immediately at the base of the soil profile. It can be directly related to parent material, as its source, or it may be different if a lithological stratification begins at the base of the soil profile. Therefore, soil parent rock may or may not be the soil underlying rock.
The classification of soil parent materials - reflected in the map legend (Fig. 1 legend) - the main - groups and subgroups specified in the SRTS indicator no. 21a were kept and level 3 of the parent material was adapted to the information existing in soil maps, adding some lithological subdivisions determined either by  the nature (origin) of the rocks  in the case of eluvial and deluvial materials  (ˮin situˮ), using rock classes of the indicator 21b, or some particular characteristics of the materials in the case of parent materials transported and redeposited (see legend).
It is noteworthy the  introduction for the mountain region the classes of eluvial and deluvial materials (b5, c5) from the Carpathian flysch area, with marly-sandstone-limestone, clay-sandstone-conglomerate and sandstone-conglomerate facies, and for the hilly region the classes of eluvial and deluvial materials from the relatively friable or poorly consolidated rocks, usually varied formations: clay, some what swelling or saline; clay and sand; marl and clay, sometimes schistous; marly and sandy or sandstone, and gravel.

Glacial parent materials were not recorded on the soil maps, although the existence of glacial cirques and valleys in the Carpathians show ice activity. Forms of glacial accumulation are reported in the geographical literature, represented by frontal moraines often destroyed by post-glacial erosion or covered by debris and slope deposits. It is possible that glacial materials have been ignored because of their small spread in the territory. Of course, detailed researches in the mountainous region can delineate areas with glacial deposits and with even ˮerratic blocksˮ.
Distribution of the soil parent materials
I. Soil residual parent materials ˮin situˮ - eluvial and deluvial.
These parent materials are specific to the steep (erosive) mountain or hilly relief.
In mountainous regions, where consolidated shallow compact rocks dominate, the parental materials resulted by their alteration are usually skeletal and of small thickness, giving rise to relatively thin soils, frequently associated with undeveloped soils (Leptosols) and even rock outcrops. The most extended are those from hipo-mesobasic crystalline rocks and from flysch (with its various facies: marly-calcareous-sandstone, clay-sandstone-conglomerate, sandstone-conglomerate); the parental materials with amorphous active compounds from Neogene volcanic rocks have a considerable spread in the Eastern Carpathians. The residual materials from basic rocks, silicates or carbonates, have a relatively small spread. Of course, the rolling relief favours deluvial materials formation.
In hilly regions, the eluvial and deluvial soil parent material aspects are similar, differing however by a greater thicknesses (including soils formed) and less skeletal; and in this case nude rocks or rock outcrops sometimes appear, sometimes with salinization. Among the residual materials of the hilly regions, the eluvial parent materials from sandstone rocks and friable sandstones (sometimes conglomerates) predominate on interfluves and the deluvial parent materials from clay and marl rocks, frequently affected by landslides, on slopes. It is reported an appreciable frequency of parent materials derived from marl deposits that determine the Phaeozems formation in Wallachian, Subcarpathians, Getic Subcarpathians, and south of Transylvania Plateau, as sometimes the presence of flysch residual saline deposits (salt from saliferous rocks) in Curvature Subcarpathians, Transylvania Plateau and Northern Moldavian Plain, as well as some deluvial clay shrinking-swelling material from which soils with vertic character developed.
II. Soil parent materials transported and redeposited.
These parent materials are specific to accumulative regions of plains, low hills, piedmonts, terraces and floodplains. They have received special attention being intensely involved in the formation of soils used by man, especially in agriculture. On the map, the recent fluvial material distribution attracts especially attention, by the form of narrow strips arranged in generally radial as against the crown of Carpathian mountain system, that dissect all the terriory by flood plains river courses representing collectors of water and alluvia. The different stages of soil development have allowed separation of the river parent materials in three age categories: actual fluvial materials (associated with undeveloped soils), subactual fluvial materials (associated with young soils) and old fluvial materials (showing well-developed or mature soils). Also, actual fluvial-lacustrine parent materials were differentiated, some ones being anthropogenic drained (emersed) from the old fluvial-lacustrine parent material, usually clay, sometimes with shrinking character. The proluvial parent materials (associated with glacises or piedmonts) and terrace parent materials, frequently in course of loessoidisation. 
Marine parent materials are less common, and occur along the sea coast in the form of fine sands with shells, forming either coastal belts and beaches, or dunes in the fluvio-marine delta.
Aeolian parental materials (continental) have an especially spread and a great importance (mainly loesses) in soil formation. They cover most of the plains, low hills and numerous terraces. Loess and loesslike materials are the most representative soil parent materials in accumulative regions, whose genessis has been and is much discussed. Although generally the loess is considered as arid periglacial wind formation however there are many opinions both about the genesis and the origin of the material (alluvial, deluvial-proluvial, eluvial, aeolian) as well as the place of origin (local, remote sources) or the accumulation period of the silt (glacial, interglacial) (see Conea, 1970 and the Treatise of Romania's Geography, Physical Geography I, 1983).
The current conception about loess is one generalizing that considers the loess as pedo-geological formation resulting by diagenesis and not by simply sedimentation (ˮloess was formed not depositedˮ, Florea, 2010). This formation also results in present day by diagenesis of the integrated deposited dust in the soil (aeolian accretion) - continuously - , so that the previous deposited and solified dust - transformed into soil - arrive in the course of time at the base of soil, loses touch with soil processes and most soil characters, turning (by this diagenesis) in loess. This process is very long; it requires thousands of years. If we accept, acording to existing observations, that the average dust deposition in our area is about 2-2.5 cm per century, this means that 8000-10000 years are necessary to pass so that previously deposited silt to reach 2 m depth, and such a clearly layer of loess to appear at the soil base; and indeed this is the age assigned to loess horizons at the base profile (confirmed by measurements of 14C dating).

This concept accepts, therefore, different origins of initial material that will evolve and will be transformed through aeolian accretion, soil formation and diagenesis in loess, but after a considerable period of time irrespective of glacial or interglacial period (outside of the glacier area) when diagenesis takes place.
The information contained in soil maps namely that many of terrace, proluvial, old alluvial and eluvial deposits tend to turn into loess material is consistent with the conception of loess above exposed, confirming it (so-called ˮloessoidisationˮ enroll in this view).
Sandy parent materials, reworked aeolian as sand dunes (sandy on dunes passing to sandy loam in interdune) have sporadic spread, larger areas are met in Oltenia. The origin of source material seems to be fluvial deposits in areas from Banato-Crishana Plain and the Danube terraces in West Oltenia or sandy accumulations (sandy sediments) of valley slopes in the case of dune areas of Bărăgan, left site of Bârlad and Dobrogea Plateau, in the latter case the material (dust) resulted by compact rock alteration - disintegration in Northern Dobrogea adding also.
Compact rocks ˮat dayˮ although quite common in steep region (mostly mountainous) could not be shown on the map as distinct areas (with some exceptions), the area occupied by these delineations being very low. The same goes for anthropogenic materials; only Danube-Black Sea Canal and some areas of surface coal mining in Oltenia have been marked on the map.

With distinct signs was indicated on the parent material map the presence of organic material (peat) both in mountainous regions (dystrophic organic materials) or in the lower regions with excess water (eutrophic organic material). The presence of some saline parent material resulting from the appearance at surface of salt rock deposits (Moldavian Plateau, Transylvania Plateau and Subcarpathian) was also indicated on the map, as well as the possible glacial deposits.
Conclusions
Soil parent materials in Romania are represented in the steep region (mountains, hills) by residual materials (eluvial and deluvial) originated from consolidated compact rocks (crystalline). Usually they are less deep and frequently  skeletal associated with the local outcrops of compact rocks.
In the mountainous region the residual parent material resulting from hypo-mesobasic compact rocks alteration, followed by those from volcanic rocks, have large spreading; those from eubasic rocks occupy relatively small areas.

In the hilly region the parent materials largely distributed are those originated from clay sediments, sometimes shrinking or marly sediments.
The plains and piedmonts, especially terraces, are characterized by the predominance of loessic materials (occurring also in low plateaus) sometimes associated with sandy materials of dunes, as well as by recent, subrecent and old fluvial material on floodplains, low terraces and divagation areas.
Proluvial parent materials and marine materials have a relatively low spread, while anthropogenic and organic parent materials have an insignificant distribution. Rocks outcrops though not distinctly signaled in the map legend, are quite common as inclusions in the mountainous region.
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Fig. 1 - Map of the soil parent materials

in Romania

Legend – Map of the soil parent materials 

in Romania

	
	I Alteration materials ˮin situˮ or little transported

	a
	Old residual parent materials 

	a1
	Red residual materials (Terra rossa, bauxites)

	b
	Residual materials, predominantly eluvial originated from hard rocks or relatively friable rocks: 

	b1
	Eluvial  and deluvial materials from hypo-mesobasic hard rocks: 

a) crystalline; b) sedimentary (in Dobrodgea associated with loesslike materials) 

	b2
	Eluvial and deluvial materials from eubasic hard rocks: 

a) crystalline; b) sedimentary (in Dobrodgea associated with loesslike materials)

	b3
	Eluvial and deluvial materials from volcanic roks

	b4
	Eluvial and deluvial materials from carbonate hard rocks (in Dobrodgea associated with loesslike materials)

	b5
	Eluvial and deluvial materials from Carpathian flysch

	b6
	Eluvial  and deluvial materials from relatively friable rocks (hilly regions) derivated from:  b6a– clay formations;  b6u –shrinking clay formations; b6an– clay and sandy formations

	c
	Residual materials predominantly deluvial, originated from hard rocks or relatively friable rocks

	c1
	Deluvial and eluvial materials from hypo-mesobasic hard rocks: a) crystalline; b) sedimentary (in Dobrodgea associated with loesslike materials)

	c2
	Deluvial and eluvial materials from eubasic hard rocks: a) crystalline; b) sedimentary (in Dobrodgea associated with loesslike materials)

	c3
	Deluvial and eluvial materials from volcanic roks: a) crystalline; b) sedimentary (in Dobrodgea associated with loesslike materials)

	c4
	Deluvial and eluvial materials from carbonate hard rocks: a) crystalline; b) sedimentary (in Dobrodgea associated with loesslike materials)

	c5
	Deluvial and eluvial materials from Carphatian flysch: c5m – sandstone-conglomerate marl facies; c5a –  sandstone-conglomerate clay schist facies; c5g – sandstone-conglomerate facies.

	c6
	Deluvial and eluvial materials from relatively friable rocks: c6m –  marl and clay; c6a – clay, sometimes marl, frequently loessoidisated; c6u–shrinking clay; c6g – sandstone – clay – conglomeratic; c6n – sand; c6q – skeletal; c6mk – marl and clay with limestone outcrops; c6mn marl and sand formation

	d
	Organic materials and rock outcrops

	d1
	Organic materials: d1a subaerial; d1b subaquatic (limnic)

	d2
	Rocks outcrops: a sand; b limestone; s silicate stone

	
	II Transported and deposited materials

	e
	Fluvial, proluvial and fluvio-lacustrine old materials
	g
	Marine materials

	e1
	Terrace–fluvial materials comonly clay, sometimes ˮloessoidisatedˮ
	g1
	Marine sandy materials, with shells, locally saline 

	e2
	Fluvio-lacustrine (?)clay materials; e2u shrinking
	g2
	Marine sandy materials of dunes (in Danube Delta), locally saline

	e3
	Old proluvial materials, frequently loessoidisated
	h
	Aeolian materials (continental)

	f
	Fluvial, proluvial and fluvio-lacustrine actual and subactual materials
	h1
	Loess and loesslike materials with local outcrops of: h1k limestone;  h1l schists (ˮcolțaniˮ)

	f1
	Fluvial actual materials
	h2
	 Sandy materials (continental dunes), frequently sandy loam in interdunes

	f2
	Fluvio-lacustrine actual materials; f2e emerged
	j
	Anthropogenic materials

	f3
	Fluvial subactual materials: f3a clay; f3q skeletal; f3l in course of ˮloessoidisationˮ
	j1
	Anthropogenic materials

	f4
	Fluvio-lacustrine subactual materials f4a-clay;
f4u-shrinking
	x1
	Suplementary signs 

Local presence of glacial deposits

	f5
	Proluvial suabactual materials, sometimes skeletal
	x2
	Local outcrops of saline rocks

	
	
	x3
	Area with many surface anthropogenic materials 

	
	
	x4
	Areas with local rock outcrops
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