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Abstract

The corroborationof geomorphological, tectonic amaleoclimatic data led to a
geomorphological system with two stages and sulboings

The pre-Carpathian stage (Proterozoic-Lower Mesozdielonging to Vorland) is
characterized by: completing the platform units §,and the Paleozoic rigid geotectonic system
of Northen Dobruja; levelling stages resulting indg#ains which were subsequently fragmented
and fossilized almost entirely (Central and Nortfbruja sectors).

The Carpathian stage is defined by: completingGaepathian orogenic system (between
Jurassic and Quaternary) in labile edge sectorsthef Eastern European plate in which the
evolution of some regional rifts (in Jurassic — @axous) and the moving of some rigid blocks
(Moessic, Pannonian and Transylvanian) created eetjally tectonic basins where the
accumulated materials were folded, faulted and dwasted, or mountain systems resulted by
lifting (the upper Cretaceous and Miocene); creatiagtonic depressions filled with sedimentary
formations; reactivating some deep fractures accamngd by volcanic eruption phases and
creating a specific relief; the tectonic movemeintghe upper Pliocene — Quaternary raised
differently all geographic units representing therrent orostructural system by Carpathians’s
emersion and join to the adjacent regions; the atinchange from savanna (Paleogene) to
subtropical (Mio — Pliocene), then temperate andc@l (late Pleistocene) and so on, led to a
succession of morphogenetic systems that have gjedetandforms among which the most
representative were preserved mainly as steps,@rasirfaces areas and levels, or terraces from
many morphogenetic phases.

Keywords:leveled surfaces, erosion levels, pediplains, ®¥s morphogenetic stages,
geochronologic system.

1. Researching Romania’s Landforms — the Main Geogphical
Direction over 125 Years

The genesis and evolution of terrestrial landfobsame a distinct issue
of research and interpretation for geologists ambgaphers, even since the end
of the 19" century. The genetic-evolutionary theories wersebaon landform
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analysis in different regions. In our country, W.Bhavis’ theory (1899-1930) of
normal erosion cycle was introduced by Emm. de dfert’s studies (1898-1924).
During the last decade of the ™ @entury and the first decade of the™20
century, the French geographer conducted compleestigations in the
Carpathians, wrote scientific papers and a geonwbogital PhD thesis,
considered for its in-depth analyzes, interpretetjographs and cartographic
materials, a model to study and to present a mourggstem within the
davisian theory. After that, many Romanian andifprgeographers studied the
Carpathians, the hills or theplateaus (G. Valsatb11®42, V. Miliilescu 1935-
1980, V. Tufescu 1933-1970, C.aBrscu 1910-1943,N.Al. Rlulescu 1937, N.
Popp 1939-1970, M. David1921-1949, R. Fischeux 12290, A. Nordon
1930, T. Morariu 1940-1970, N. Orghidan 1929-19&9)eusing mapping and
interpreting the erosion surfaces according to agohdl data, as reliable
methaods in determining landform formation and etiohu

After 1955, the landforms were studied regionallyeatirely, according
to many directions required by the need to find tetations with other
geographical components, to establish the mutuaictsf of the impact of
anthropogenic pressure and morphodynamics on beds and on slopes, to
specify the morphostructural, morphodynamic, mocphmatic etc. differences; the
previous directions became traditional and impo@among geomorphologists.

Many geographers made outstanding contributionsPGsea 1958-2013,
C. Martiniuc 1956-1980, P. Catd957-1970, Valeria Velcea 1960-2000, V.
Garbacea 1956-1980, Gh. Niculescu 1962-2005 , HeBd968-2010, Al. Ra
1968-1988, I. Rdulescu 1956, |. Sarcu 1958-1978, \acBianu 1962-1990, |.
Donisi 1965-2000, |. Harjoah195-1988, I. Mac 1966-2000, N. Popescu 1962-2000,
N. Barbu 1970-1988, M. lelenicz 1968-2013, F. Gr&692-2013, M. Bleahu
1964-1989, Gr. Mihai 1965-1995, 1.D. lon1960-1990,Brandy 1973-1990,
N. Josan 1969-1980, I. Ichim 1979-2010, C. Rusu22@ Rusu 1999, P.
Cocean 1988-2010, I. Irirqu1998, as well as several geologists — V. Mutihac
2004, I. Sndulescu 1984, D. Paraschiv 1965-1966, E. Liteadi@ Ghenea
1966-1975, I. Povar2012 etc.

The achievements were the global morphogenetidheges, included in
geomorphochronologic systems with stages, phases &t based on the
correlation between the paleogeographic evolutiot the resuted landforms
(V. Tufescu 1933-1970, P. Cot&973, Gr. Posea 1958-2013, Man8ulescu
1984, V. Mutihac 2004 etc.).

2. The Landforms of Romania — the Result of a Compk
Morphostructural Evolution

The Alpine movements were essential in creating Bemanian
landforms — the Carpathian system influenced diyrecr indirectly the
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neighboring units. According to their evolution arekults, there were two
morphogenetic stages:

2.1. The Pre-Carpathian (Pre-Alpine) STAGEf structural platforms

and oldest lanforms (fundament level, uncoverddabruja):

It had anessential rolein the formation and evolution of the eastern
and southern regions of the Carpathian system.

* It ran from the (especially late) Proterozoic amdied for each region
differently (upper Paleozoic or early Mesozoic). fAst, there was a
series of processes (sedimentations, metamorpifolassand lifts) that
created a structural system with landforms thaeveveled (pediplain)
and fragmented tectonically (especially on edgesjgoming labile,
subject to descents (sedimentation basins) ortimglifreshaping).

» Structurally, some rigid platforms resulted finally, having cut
fundaments of pediplain type, covered by sedim@sept for Central
and North Dobruja) of different thickness, achiewedeveral cycles.
During its formation, in regression phases (drgjme leveled surfaces
occured (up to the stage of erosion plains) and ttleey were
fossilized to a new transgression (six in the sedits of the Moldavian
Plateau during upper Proterozoic, between Ordavigiad Silurian,
middle Carboniferous, Triassic, middle Cretacedetyveen Badenian
and Oligocene, Pliocene; three of longer duratiorthe Romanian
Plain - Carboniferous -Permian, Lias, upper CretaseBadenian).

» According to V. Mutihac (2004), the pediplain atetlase of the
platform units had a wavy configuration (high pansmagmatic rocks
and low parts on less resistant rocks); then it il@gmented
tectonically into blocks. Their (labile) edges wereluded in the
process of forming new morphostructural units (imbBija, the
Carpathians) etc.

* thepresent landformgplateaus, hills, plains) of these units were fedm
in different periods, but mainly in Pliocene-Quaany.

» Depending orhow the tectonic activitiepined regionallythe landform
erosion ones, two morphostructural sub-stages reasgparated:

a) The sub-stage of Proterozoic structures and oddt landforms:

- It includes upper Proterozoic when tectonics (in several
orogenetic phases) created a large continentalk b{Bastern
European) composed of rocks with varying degrees of
metamorphosis, different magmatic structures andiows
altitudes. It was a cratonic block, subject to sulzd leveling.
The result was a leveled surface of pediplain tggpeder hot
climate and lack of vegetation).
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- Thetectonic movementsvhile creating cratons, fragmented the
platform in late Proterozoic, resulting subunitddferent sizes.
In consequence, two deep fractures along whicloriéctasins
were gradually formed (they had different evoluloseparated the
microplates — Moessic to the south and Pannoniansiivanian
to the west (V. Mutihac, 2004). The morphotectavolution of
this area extended over several periods.

b) The Paleozoic (Caledonian-Hercynic) sub-stage:

These three units had a platform structure andvedosubaerially

or were covered by sea on large areas and in eiffdimes; their

edges remained labile and were flexed or descestmgly in

steps, especially toward south, west (the fundametthe

Moldavian Plateau) or north (the Moessic fundamein) the

sectors covered by sea (epicontinental charaabeng sedimentary

facies occurred, reflecting different influencestsas tectonics and

morphoclimates for the dry sectors that represetitecbrigin areas

for the denudated and accumulated materials.

The morphotectonic evolution of the labile areast\leen the plates) was
made differently in two phases:

1. The Caledonian phase (lower Paleozoilt)was linked to the basin
formed between the Eastern European plate and thest {Pannonian-
Transylvanian) unit. Here the Caledonian movemamtthe lower Paleozoic
created the orogenetic system that extended fromr&eDobruja to the north-
west (probably toward the Baltic shield). The geadal maps indicate it
certainly as a fallen fundament in north-easterrm&aan Plain (to Troty
between the Doruja faults Peceneaga-Camena anddavapOvidiu); the
interpretation of data (from geological studies) thre content of some
Carpathian and Subcarpathian formations (eg —lémaents of green schists in
sandstones and conglomerates ofiPkeak) led to the idea that the Caledonian
Mountains extended north-west, but near the Easbgean plate (it was
subsequently eroded, fragmented tectonically aclddied in other structures).

In middle Paleozoic, the southern mountain systers Mveled, resulting
a pediplain preserved iCentral Dobruja (this is the oldest uncovered
landform). The erosion under a warm and dry clinfate Silurian) with little
vegetation, favoured weathering and pluviodenudatio

2. The Hercynic phase (upper Paleozoic-Jurasdepended on the
lability existing at the contact between the easteuropean Platform and the
Caledonian land (the cadomian unit) where tectosttaped theHercynian
basin (from Crimea, Northern Dobruja and the west of #astern European
Platform) that would function as a distinct oroggmenit in Carboniferous-
Permian. This would result in aontinuous mountain system extended to
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Western Europelt would beleveledunder a warm and wet climate, with lush
forests (in the Carboniferous) and a hot and dimpate (in the Permian). The
resulted leveled surface is known in several ggidcal works to be of
peneplain type

The peneplain evolution was different in the umitsere the Hercynian

system fragmented tectonically.

- The Macin Unit remained emerged and suffered permanently small
lifts and apolycyclic and poligenetic erosion

- In the BabadagUnit the surface leveling continued until the
Cretaceous when the peneplain was fossilizgd thick carbonate
formation making a broad synclinorium (E-W); it theozoic, this
land was subject to erosion, but the peneplainneagxhumed.

- In the Niculirel Unit from Triassic, a graben-rift appeared in the
Paleozoic fundament (V. Mutihac, 2004) where flyseldiments and
basalt accumulations occurred (they created aalxté was eroded
(polygenetic and polycyclic) continuously since @wetaceous.

- The Tulcea Unitwas a large epicontinental sea in Jurassic; the
landforms formed in Paleozoic (eroded metamorphit sedimentary
old rocks) were covered by limestone formations anterged in
upper Jurassic (the chimeric movements); the cutesmdforms are
the result of a long subsequent polygenetic legelin

- North of the Danuhethe northern Dobruja hercynian and chimeric
formations extended as the fundament of Gd&ain and southern
Moldavian Plateau (to the faultal€iu-Plopeana, according to V.
Mutihac); this fundament fell northward and nortkstward, being
covered by thick (Neozoic) sedimentary formations.

2.2. The Carpathian (Alpine) Stage

- Its nameis related to the formation of the Carpathians it role in
creating our country's morphostructural system.s&hmountains have relief
steps, as evidence of a complex development onephasd sub-stages. They
generally belong to the Alpine geotectonic evolutiand to all orogenetic
cycles of Mesozoic and Neozoic.

- The beginning of this stage is related to lower Mesozoic, whia t
Tethys basin formed somregional rifts (Vardar, central Carpathian, western
Transylvanian, etc.). Those were important esplgdialJurassic-Cretaceous in
breaking and developing distinct structural unitsitially, the fractures
apperead in the labile areas of contact betweertk®|@enerating a system of
paleo-rifts between eastern and southern platfoans the Pannonian-
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Transylvanian system. The Transylvanian rift basias separated into two
different entities with different evolutions.

- Within basins, there were sedimentations, foldiregs] overthrusts in
the crystalline-Mesozoic unit and its emersion r@@dhtively circular directions
around the Transylvanian block).

- Successive development of tectonic depressiongdeutise crystalline
land (Cretaceous-Neogene); different fragmentatind subsidence over time
of the Transylvanian block, leading to several seditation cycles with various
extensions and composition.

- All of these led to:

e developing successively the Carpathian structuraitsu in
connection with the Cretaceous-Miocene orogeneses;

« completing the plateau and hill units due to tHed@ine movements;

e completing the Carpathian system and current diguhrough the
Quaternary movements.

- The structural units completed successively byotgct movements
generated by block collision and had several |l@ngit paleogeographical
consequences — creating gradually land units thate wifted differently,
volcanism and many subaerial leveling cycles. Tlatet resulted in
morphogenetic steps with different extension, molpdly, fragmentation and
number, according to many factors, conditions alwhate evolution (from
savanna to subtropical, temperate of various tygad, etc).

- The results were pediplain, quasi horizontal surfaces cutting theirma
interfluves, glacises, erosion levels and should@isdmonts, terracegtc.
They led to different regional systems in numbege and fragmentation, from
the Carpathian units (the most numerous and variade, extension, elevation,
deformation, subunits) to the plains (with a fewaees).

Connecting the significant elements that definedineultaneous action,
but different in time and space of tectonics arubsuial erosion, some different
sub-stages and evolution phases of the resultguhogenetic steps were separated:

a) The sub-stage of the Carpathian erosion surfacesd levels

* It occured between Cretaceous and middle Pliocene.

* It relates mainly to the Carpathians, where thiacttiral units were
formed, emerged and fragmented gradually; the @nagieated three complexes
of morphogenetic steps (tectonically deformed )ateorresponding to the
evolution phases.

* The regions surrounding Carpathians lifted (beogmiry surfaces,
subject to erosion) or descended (transgressiasrgeanied by sedimentation,
especially in graben-type depressions).
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1. The phase of completing the Carpathian pediplaih

- Inthe literature, the resulting step is considgredeplain or pediplain
(according to the morphoclimatic conditions).

- Fragments of this pediplain may be found only ie tMesozoic
crystalline units at the highest altitudes; ithe first final result of a
long evolution (upper Cretaceous-Eocene, but exignosh some
places until the Oligocene, Gr. Posea et al., 1972)

- There were two intervals with distinct genetic camnsences:

a)The rift-basinonéJurassic- upper Cretaceous) developed in eastern a
southern Transylvanian block, a labile contact avith the Vorland platforms;
there were sedimentations, magmatism and metamsephaluring rift
extension and folds, overthrust, emersions durhey Austrian and Laramic
orogeneses. The results were the crystalline-Meésdamd unit (subject to
leveling) and, on the other hand, the extent oftdwonic basin on Vorland
labile area (with intense sedimentations).

b) Leveling the landforms created by tectonics

* Theerosionacted on the Carpathian landforms of various heighd
composition (sedimentary series accumulated inatfjacent seas, made up of
carbonate, marl, clay and some conglomerates) umaearm and wet climate
(the red clays resulting from lateritic accumulatan land).

Theresultwas a leveled surfacéhgCarpathian peneplain or pedipl&)n
that has been identified and mapped on the higiesits, as plateaus dominated
by residual peaks and ridges. Its altitude vanemfone massif to another due
to the distortions imposed by the subsequent epirelic movements that had
different intensity and frequency. As a result: &guseni Mountains down to
+/— 1600m in the central sector (Bihor Mountainenf 1100 to 1000m in the
north and northeast; in the Banat Mountains is/at#00m in Semenic and
1100m outwards; in the Meridional Carpathiansisgs from +/— 1800m (west)
to over 2000m (east); in the Rodna Mountains, #@ti€800-2000m; it has low
altitudes (below 1000m) in Poiana Rusca (1350nY,meaks Meseand Plopi.

* In some Carpathian massifs with several sub-phaSepirogenetic
lifting within a single tectonic period, tHeveling in two or three sequenciss
indicated by as many morphogenetic equilibriumae$ (eg they are relevant
in the Apuseni Mountains at +/— 1750m, 1600m, 1450mthe Meridional
Carpathians at 2000-2200m and 1800-1900m).

3 We used the names given by Gr.Poseal (1972), as they are entitled for generalization

at a large scale.

These names are related to genesis’ specificeyast cases, we used the name of the
place where the respective surface is represeat@ofiscu, FarcgCarligai, Semenic
etc.), or the geological period in which it wasatesl (Eocene).

4
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» The completionof thesestepsis linked to along geological time
(from upper Cretaceousind untillate Paleocengbut frequently in Eocener
early Oligoceng it ended when a new orogenetic cycle began Rateogene).

e The Laramic tectonic movements caused in the Claigoeg and in
Vorland some emersions of different extent and tinma(Eocene, Oligocene
and a large part of Miocene), resulting erosioriag@s considered by many to
be peneplains (the Moessia peneplain, the Moldavraleogene fossil
peneplain, the post-Cretaceous Dobruja penepl@imy also began to create
the Transylvanian tectonic depressidthrough the subsidence of some sectors
of the fragmented Transylvanian tectonic block)t teuld be subject to
sedimentation iseveral cycles

2. The phase of Carpathians’ structural completingand forming
(detaching) the morphogenetic complex ,the medium &rpathian surface"

* The nameis the first connected to the interval (upper)gOtiene -
lower Pliocene, when the Carpathians’ structungsé¢th units, volcanic massifs
and tectonic depressions) completed after sevehalsgs of orogenetic
movements (Savic, Stiric-Moldavian).

Secondly, it refers to the erosion results of sonmev landforms
generated tectonically and successively (the iateflysch in the Savic
orogenesis and the external flysch in the Stiridddoian orogeneses); they
gradually joined the Mesozoic crystalline massilifte entirely, but also
fragmented into sedimentary basins in Badenian).

» Linking the two components (tectonics and subaerial empsiith the
results recorded in landforms and the formationshef adjacent sedimentary
basins, there were several subphases (lower Mipagmger Miocene) that
created one or two pedimental steps.

As a result, within the peneplain and eroded msssifthe Mesozoic
crystalline unit, another important erosion cyclcwred, connected with an
inclined outward step (+/— 1800m) and shouldersthan valleys penetrating
them. The flysch mountains had two situations. &€hsere two erosion sub-
phases in the internal unit, and the result woddsystem of quasi horizontal
surfaces on the main interfluves (at +/— 1750mjticoed outwards with slight
slopes, but at the same hypsometric level. In theereal flysch, the
morphologic landscape would be represented by esidipminated by peaks
with many structural influences.

* The erosion was done under a subtropical climate (with obvious
seasonal variations in thermic and pluvial regiraell therefore the resulted
surfaces would be pediments.

The complex of the medium Carpathian surface ctmsisone or two
stepslocated atmedium altitudes They were fragmented in Pliocene and
Quaternary so that they currently have the appearah smooth ridges that
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extend down from the center to the outlying mourdailn the Mesozoic
crystalline unit, they are dominated by the reklijvsteep slopes the peneplain
ends with, or lito-structural peaks in the flysdne.

* Altimetrically, in the Apuseni Mountains (&duri-Marisel or Tara
Motilor surface) it extends at 1200-1000m in the cdngector, but descends
outward to +/-800m; in the Banat Mountains, it sgi® at about 1000m in the
Semenic Mountains, and 600-800m outward; in theiditeral Carpathians —
the RaulSes complex has two steps and ascends from the(&30m) to the
east (+/-1850m in the Bucegi Mountains); in thee@tal Carpathians, there are
two obvious steps (1500 - 1700m in the north, i@ thountains made up of
Mesozoic crystalline rocks and 1200-1400m in flyseh the Curvature
Carpathians, only in the flysch mountains at 1680am and +/-1400m).

- The existence of two stega some massifs was determined by the
lifting movements in middle Miocene that stoppee évolution started
in Oligocene and led to a new sub-phase completéde Sarmatian.

- The regions bordering the Carpathiansubsided gradually with
different intensity (a general subsidence in Baaeni lower
Sarmatian). The volcanic eruptions created isolateltanoes and
finally an archipelago in the Transylvanian basid asouth-eastern
Apuseni Mountains.

Dobruja remained a low continental land, entireliject to erosion until

the Sarmatian, when another transgression occthredihestone plaque).

After the Cretaceous, the Moessic platform ememyadi was eroded (by
karst processes) until the Badenian, when a nemsdrassion occured and
therefore the peneplain was fossilized.

The western regions of the Western Carpathians e@&vered by sea in
Badenian-Sarmatian, having connections with theimountainous depressions
(a significant sedimentation).

2.3 The Phase of the Carpathian Border Surface

« The name is linked to its extent outside the mountain syste
(plateaus or suite of rounded peaks). From hegelitetrates the mountains
through valley corridors (as upper level or erosghoulders) or extends on
depressions’ mountainous edges (mainly tectonicpnathe hill peaks near the
mountains (they were land sectors when that sukiasemade).

» Duration and evolutive conditionsit was completed during the
Pliocene. It began when the Sarmatian movement&aemea (the Moldavian
phase), a fact that completed the structure o€Cdupathian system and lifted it,
breaking the cycle of the Miocene erosion phasearilme, the last volcanic
eruptions (completing mountain chains or groupthis type) and the Pliocene
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transgression in Pontian occured (it had a doutike ¥ the base level for all
intra- and extra-Carpathian areas, and also regaoaion through "abrasion",
especially outside the Carpathians).

* The phase endadith the tectonic movements in the latter parthef
Pliocene which interrupted the cycle and startesl ldivge accumulations of
sands and clays in the lakes or seas adjacent ©dtpathians.

* The Pliocenelimatewassubtropicaland helpeghedimentformation.

» Extent There are many proofs of this cycle; they haviedint
configuration depending on the joint action of emé agents, the intensity of
tectonic uplift and subsequent fragmentation.

In the Meridional Carpathians, the Gorrnavsurface is usually at 850-
1000m, but ascends on valleys (as erosion shollters150m; in the Banat
Mountains, it forms the level of peripheral ridggs400-450m; in the Apuseni
Mountains it rises in altitude from 450-600m (Febeva) outward to 700-
900m (as shoulders), inward on the valleys; in @ental Carpathians it is
located at 750-900m in the Paleogene flysch ur®s0-1100m in the
Cretaceous flysch units and 1000-1200m in the Masazystalline unit; in the
Mehedini Plateau it spreads from 400-450m in the regio®Gofnovia village
and 400-600m on the neighboring mountain ridges.

a) The sub-stage of erosion levels and terraces

* Thenamecan be correlated with the completion of the molpdic
evolution of the last million years prevailing alnaving complex characteristics
in the extra-Carpathian regions.

» Duration and paleogeographic evolutioh started in the second part
of the Dacian along with the Carpathians’ uplifdaheir adjacent regions that
also emerged gradually (definitively in Transyhanipartially in central
Moldavian Plateau and western side of the OccidléDgéapathians) and their
leveling (Dacian-Romanian). The tectonic movemaeaftdhe Wallachian phase
had important morphostructural consequences. Thpa@dans uplifted again.
There were at least two periods of intense actifugper Romanian and upper
Pleistocene) of uplifts and structure completiorr the structural units
neighboring mountains (the Depression of Transy&vahanged its monoclinic
structure in N, NW, SV to an almost circular diapitd then the domes in its
center; a huge NW-SE monocline resulted in the [ialeh Plateau; in the
Subcarpathians, the folded subunits formed twanalignts, alternating with the
monoclinic structures; in the Getic Plateau and Bamat-Some Hills, the
monoclinal arrangement turns into a tabular onevard; the last volcanic
eruptions (resulted in isolated basalt structuaes) the compensatory local or
regional subsidences (in some depressions and lsogeeareas of plains) kept
lacustrine or marsh environments until the Holocehlee evolution of the
external agents was performed under conditionsvileait from subtropical to
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temperate or glacial cold climates with nuancesaritinentalism. There was a
sequence of longer or shorter erosion intervalsoraimg to the climate
variations, reflected in the genesis of some lamd$oas glacises, piedmonts
and then terraces.

There were two separate phases according to te@ercharacteristics.

1. The stage of carving the erosion levels

» Name The erosion results are various, but the erdsiegls are much
more common in both the Carpathians and the adjadén

» Duration. The correlation of the resulted landforms andstnectural
and tectonic data and sedimentary deposits indidiie period Dacian-lower
Pleistocene.

» Erosion characteristics On the one hand, the tectonic mobility
(saccadic uplifts of different regional intensitfcilitated to achieve two
(sometimes three) erosion levels reflected in #tng) of secondary peaks in
the Carpathian valleys and hills and, on the oftaerd, a generalized erosion in
Transylvania (that was a plain slightly raised byeesions, forming its first
hydrographic system) and on the contact strips Withmountains. The more
pronounced uplifts in late Pliocene (especially tteeg Meridional Carpathians)
correspond to the accumulation of the "Catidermation” (a mass of gravels
and sands that make up the Getic Plateau andrtlikrsstrata accumulated in
the subsident plains).

The landforms evolved under a subtropical climdteyorable for
pediments and piedmont plains.

» The extent of the resultedmorphogenetic stepseflects both the
conditions generated by tectonics and the regiofiaénces of their manifestation.

In the Oriental and Meridional Carpathians, thawe tavo erosion levels
on the main valleys. They descend altimetricalynfrcentral to border in the
mountains (+/— 1000m and +/— 750m, to 700-750m-drd50m) where form
glacis surfaces (700m and 550 m). In the Occidegbgéapathians, their altitude
is 350-450m, dominating the terraces.

In the Subcarpathians, the levels coming from tbemtain area continue
along the main valleys; on the secondary valldyste is only the lower level,
connecting with the origin basinets. They haveedéht altitudes because of the
local rises (on anticlinal axes) in upper Pleistagehe lithological differences
and the fragmentation following the morphologicabgesses. They generally
descend from +/— 700m and 550 m (near the mounjtand50-500m and
200-300m outward (the lower level extends to thev&wre Subcarpathians in
the Candgti formation, where it is not deformed).

In the Moldavian Plateau it is located at 400-5G@npatches on the main
interfluves of a glacisplain (V. &3uanu, I. Doni8), then as shoulders on the
main valleys and origin basinets, strongly erodgthhdslides and torrents.
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In the Hilly Depression of Transylvania, the resbars indicate either
(Gr. Posea 1969) a higher level (that goes from50@m in southwest and
650-700m in east and south) and a lower one (a435@), or three steps (M.
David, 1945, but also in various PhD theses) witthiea same hypsometric
range, all named after the places where they aarlgl noticed. They form
glacises or erosion piedmonts near the mountaihs. monoclinal structure
units are influenced by them, while the Pontiamfations are intensely eroded
by landslides, torrents and rainwash.

There are two steps in the Banat and Sdriks, the upper one (300-450m)
at the level of interfluves, and the lower one aléey shoulders strongly eroded
by torrents and landslides.

There is usually a single accumulation level on ititerfluves of the
Getic Plateau. It represents a fragmentation réghe lifted Villafranchian
piedmont plain.

In the Dobruja Plateau, the polycyclic and polydenerosion affects the
entire area (including the southwest sector, affédty abrasion and lacustrine
processes in Pontian-Romanian). A low plateau (be3®0m) was eroded,
having a complex lithologic structure. It was |lazhtbetween the silting Getic
lake (W) and the Black Sea area (E).

2. The phase of Quaternary erosion (of terracespdtl plains and
completion of the current landscape composition)

* Its nameresults from the correlation between the createdlforms
(spread over all relief units), and the local @ioaal ones generated by various
factors, resulting in distinct morphological landges that complete the system
acquired over the geological evolution.

o Duration. They were created during the last million yeardgte
Pleistocene - present) through an evolutionaryt jointectonics (epirogenetic
movements and folds) with marine and lacustrineelldluctuations and a
diversified exogenous agents and processes, angotdithe general climate
changes or local petrographic, structural or ampiicrffatest centuries) changes.

» The paleogeographic evolution and the resulted flaimads

The tectonic movementsf the Wallachian stage continued but with
variable intensity over time (there are saccadidtapf maximum intensity in
the second part of the Pleistocene, giving theectraltitudes) and regionally
(local morphostructural consequences as foldingriayo vertical, subsidences,
diapirism etc.). The piedmont plains lifted and tBGetic lake disappeared,
facilitating the creation of piedmont plateaus sgbj to subsequent
fragmentation, and of some plains (glacis, terracbsidence, tabular plains)
with different altitude and morphology accordinglteir genesis.

The climate changesoccurred gradually turning from a subtropical
climate with continental shades in middle Pleist&cito a temperate one, with
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cool polar and temperate periglacial variationsipper Pleistocene, and finally
a temperate climate with temperature and rainfallations in Holocene.

TheBlack Sea level fluctuatiortsad regional effects on a low plateau (or
an erosion plain) multi-structurally continued eastd through an extensive
shelf. There are obvious effects of these osaltetion the coastal morphology
during the last millennia. They were the resultmodving from one shore of
regression accompanied by the coastal plain’'s estpaneastward (upper
Pleistocene and lower Holocene) to one of ingresgascillating) with bays,
delta, lagoons, cliffs, narrow beaches and sotmmlést two or three millennia).
Dobruja’s morphology was completed by the DanubksDend a river-lagoon
plain, which are its newest units. They were ciikétea combination of effects
imposed by a significant contribution of fluvialdalluvial materials carried by
permanent marine currents (N-S) with no tides aeatanded shelf located at
shallow depths.

The fluvial landscape

The terraces have the largest extent, being repessalifferently on
valley generations. Along them, the terrace syssedominated by the Pliocene
erosion levels and shoulders. Their number, physioty, extent, and age are
frequently evaluated in the literature on valleyngmtions and regional
morphogenetic systems with several characteristics:

- there are 6-8 terraces at altitudes 5-160 m onrthie valleys (in the

Carpathians, Subcarpathian, hills and plateaus);

- their number drops to 2-5 in the Getic Plateau, féfasHills, southern
Moldavian Plateau (below 160m), 1-3 in high pla®20 m), Dobruja
(1); there are no terraces in subsidence areas;

- along the Danube, there are 8 terraces in BuZ@acioroaia gorges,
then 5 in Oltenia, 4 to Arge 3-1 to Biila (according to the gradual
withdrawal of the Getic lake eastward and settihg tourse of
Danube). Similar situations are along the valley®ssing the
Carpathian area. There is a decrease in the nuohlterraces (from 6
to 1) and gradually losing in the high plains, gdas or disappearance
in the subsident plains.

In general, their dimensions and extent vary with valley generations
(extended for the old ones, narrow for the recemsy age (extended for the
upper Pleistocene and very fragmented for the pusviones), the role of
tectonic movements (narrow and distorted in ardéectad by uplifts, and
missing in the subsident ones) etc.

The largest terraces are in the hills, plateaustadmountainous
depressions, high plains and at relative altitiafaaaximum 60m.

The smallest terraces (strips or patches) are engtirges, the relative
altitudes above 80m and along the valley sectoderap of high resistant rocks.
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- They are genetically related to the role of climaseillations (they are
parallel) or tectonic movements (deformed wherg there raised or lowered)
or their combination along large valleys (sectorishwconvergent, parallel,
divergent extents).
- Structurally, the alluvial terraces have bridgesered by alluvial fans
and colluvial deposits; locally, there are alsokrterraces (in the Carpathians
and Subcarpathians, in the areas made up of hakd @r where the uplifts
were frequent) and alluvial terraces (gravel layers
- The age of the terraces was appreciated by vasaiotrs on the basis
of several criteria, resulting three chronologicarks (30-35m Wurm terrace;
60-65m middle Pleistocene, 90-115m lower Pleistederrace) that defined the
general or regional morpho-chronologic systemsRdpesciet al, 1972).
* The flood plains belong to the Holocene and have a significant
extents on the valleys in the plains (especiallgubsident sectors),
plateaus, hills or depressions (they have one orsteps at 1-3m or
5-6m). There are no flood plains along gorges ey thre small in
the mountains. The subsidence plains develop comalkivial
layers with flood plains of various functionalitipuring the recent
decades, the flood plains were changed by hydrelear hydro-
ameliorative constructions (Danube, Olt, Jiu, Ard&strita etc.).
* The glacises and alluvial fankave a significant frequency at the
contact between mountains, hills and plains, oreksion edges.
They are stacked alluvial deposits (gravel, salay, lenses) covered
by loess deposits. They get lost in the generatlle¥ plains or
depressions and sometimes they are cut by the tivatr created them.
» Other landforms
0 The glacial landforms were created under the cold, glacial
climate (upper Pleistocene) on the Carpathian sd¢mbove
1750m), during 1-2 phases (or glacial stages).

¢ The structural and lithological variety facilitatélde creation of
many specific landforms (sometimes even differantdscapes).

¢ The active morphodynamic slopes favored a variétamdslides
(especially in the hills) that frequently changdx trespective
landscape physionomy.
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