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CUVANT INTRODUCTIV

Intrunirea de constituire a ASOCIATIEI GEOMORFOLOGILOR din ROMANIA (AGR) a avut
loc pe 6 aprilie 1990, la Facultatea de Geografie din Bucuresti. Membrii fondatori ai asociatiei, cadre
didactice universitare, cercetatori, profesori de geografie din scoli, ingineri si specialisti din alte domenii,
interesati in cunoasterea formelor de relief (ISPIF, ICPA etc), au fost prezenti la intrunire. Cu aceasti
ocazie a fost aleasa si conducerea. Asociatia a capatal personalitate juridica prin Inscrierea la Tribunalul
Municipiului Bucuresti (vezi anexa), la data de 20 noiembrie 1990.

Incercarea de a organiza o asociatie profesionals datezzi inci de la primele simpozicane de
geomorfologie (Brasov, 1972; Piatra Neamt, 1980). Documentele au fost inaintate autorititilor timpului,
care s-au dovedit insd a fi ostile respectivei idei. In aceasts circumstants, cercurile de geomorfologie din
facultdti (cu sedinte bilunare), simpozioanele nafionale de geomorfologie (anuale), intdlnirile de
documentare cu profesori de geografie etc. au mentinut interesul pentru geomorfologie si au favorizat
schimbul de informatii, avand o influenta pozitiva asupra dezvoltirii acestei stiine si pistrindu-ne uniti.

Noile conditii de dupi decembric 1989 au gisit accasts sting maturid, cu studii care acoperd ‘
intreaga tard, ca si cu noi ramuri (de exemplu geomorfologie dinamici, geomorfologie marini),
continudndu-se ¢ valoroasi traditie, cu radicini la inceputul acestui secol.

A rezultat deci, cu atdt mai clari, necesitatea ca specialistii roméni din acest domeniu si se
organizeze Intr-o asociatie profesionalit care si le promoveze interesele, iar studiile realizate de diferite
colective de lucru, sau o parte din ele, si fie publicate intr-o revista proprie, care dorim si-si cistige o
circulatie internationali. Revista va publica, cu prioritate, articole ce aduc noutdti in cunoasterea
geomorfologicd a unor aspecte ale reliefului pe plan regional sau local si materiale de sintezi referitoars la
relieful Roméniei.

Asociafia si-a propus si afilierea la Asociatia Internationala a Geomorfologilor (IAG), care face
parte din Uniunea Geografici Intemationals (UGI). AGR este si va miméne deschisa pentru noi membri,
cadre didactice, cercetatori, studenti etc.

Volumul de faga, fiind primul, si-a propus sa prezinte sinteze ale principalelor probleme cu care s-au
ocupat geomorfologii romani si care constituie totodati probleme geomorfologice de bazi ale teritoriului
Roméniei. Aceste sinteze au izvordt din necesitatea unei priviri critice asupra multitudinii studiilor care
s-au efectuat pénd in prezent si pe care dorim, fnainte de toate, si le punem in fata tinerilor geomorfologi
romdni, dar si aspecialistilor din striinstate. Volumul contine, in special, sinteze la nivel de tara, dar si la
nivel regional, punindu-se accent mai mult pe idei, realiziri concrete si autori, dacat pe o descriere
exhaustivi.

Cu ocazia publicarii primului numir al Revister de Geomorfologie, adresim colegilor nostri
Apelul... aldturat.



APEL CATRE GEOGRAFII ROMANT

ASOCIATIA GEOMORFOLOGILOR DIN ROMANIA (AGR) s-a nascut intr-un
moment crucial pentru Roménia, ca si pentru domeniuf nostru de activitate. Este in interesul
geomorfologier roménesti si ne unim eforturile in incercares de 2 aprofunda in sens modern
problematica reliefului

AGR considerd c4 geografii romini trebuie si-si findamenteze studiul pe doud
directii:

I Oanalizi criticd a ecea ce avem in acest moment, in special a ceea ce s-a realizat In
geografie inainte de Decembrie 1989:

1L O relansare a studfilor geografice despre Roménia, pe baze si cu metode noi, avind
¢a scop prornovarea rezullatelor obfinute inclusiv pe plan international.

Pentru ca acestea si devini realitate, este necesar ca tofi Leografii romini si se
reevalueze crific, sd se confrunie cu propriile constiinfe si sd-s1 asume apoi responsabilitatea
modernizarli stiintef pe care o servesc. Doar stiinta despre Pamant si Om mai poate asigura
coexistenta societifii umane si a naturii,

Din aceastd perspectivd, facem un apel ciire geografii roméni:

1. 54 ne reunim pentru a realiza o adevérats renastere a Leografief rominest!

2. 84 ne folosim cunostintele si experienfa si, in mod onest, si ne corectim greselile sf
falsele “principit” care ne-au dominat vietile intre 1948 si 1989

3. 54 ii sprijinim pe geografii mai tineri in cautarile lor, s le Impartdsim din experienfa
noastrd in definirea unor prioritati de studiu, s3 ii ajutim si-si gdseascd propria cale de integrare
a “noii” Geografii in context european

4. 84 contribuim Ia studierea, conservarea s reconstructia medinluf inconjuritor

5. 54 contribuim la educarea tinerelor generatii in concordanti cu spiritul “ecogeografic”

6. 54 influeniam puternic opinia publica, autorititile 81 factorii de pentrui a-i determina sé
infeleagd realitatea, rolul pe care il au elementele Leografice in menfinerea echilibrului natural, in
alianta dintre naturs §i societate si faptul ¢4 toate activitafile noastre afecteazs mediul intr-un fel
sau altul



7. 84 combatem diletantismul in cunoasicrea siinfilicd a elementelor de mediu (care
reprezintd de fapt obiectul de studiu al geografier), care in prezent prolifereazé si ne aduce mari
prejudicis

8. 54 ne impotrivim oricdrerf acti vild{i, fie economicd, turistics sau de alts naturd, care ar
putea conduce la profituri pe terinen scurt, dar cate in tump ar provoca degradarea medivlui
ambrant

9. 53 promovam un fnvifamant de calitate, si-i redim geogratiei rolul pe care il are de
Jueat in scoald si societate, sa ne asiguram cid elevii au manuale stiintifice si sd determindm
Ministernl Educafiei Nafionale si promoveze o politica reald fati de geografie, care si includs,
printre altele, materiale didactice specifice si mar ales aplicafii in teren

10. Chemam tofi geografii Ia un dialog desclhi,menit si evidentieze valotile fundamentale

ale geografief roménesti, reconsiderares si Ireorganizarea rapidit a scolii §i stiintei noastre.

Presedinte al A.G.R.,
Prof univ. dr. doc. GRIGORE POSEA,
Fresedintele Socretifii Roméne de Geogralie
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Suprafete si nivele de eroziune

Planation surfaces and levels

Pe teritoriul Roméniei existi aproape
Intreaga succesiune a supraferelor de nivelare
din Europa, incepind din precambrian si
mezozoic si termim’i:}d cu cele din pliocen si
cuaternarul inferior. In relieful de azi, ele isi
impun specificul mai ales fn Carpafi. Resturi de
suprafefe de eroziune sunt imprimate si pe
interfluviile dealurilor si podisurilor, iar in
campii si podisuri se pastreazi si suprafete
fosilizate,

Existd un mare numar de studii asupra
acestor forme de relief (vezi si bibliografia).
Cartografierea lor este mai redusi dar
semnificativa (14, 21, 24, 30, 31, 35, 37b., 39,
41,45, 51, 53, 56, 63, 64, 71, 74, 76, 87, 89, 92
s.4). Cercetdrile au abordat unitati restranse,
masive, grupdri de masive sau ramuri carpatice.
Nu lipsesc nici generalizirile pe regiuni
morfostructurale (10, 37b., 47, 48, 92, 154,
169, 175, 181, 184), chiar si la nivelul intregii
fari (177).

Concepeul de “suprafati de eroziune™ a
fost, initial, apropiat de cel davisian (faza de
bitrinefe a ciclului lui Davis sau peneplena).
“Dupd o perioadd de crizi care a culminat
cu contestarea aprioricd a ... unei realititi
geografice indiscutabile, aceea a unor nivelari

In Carpaii roménesti, cercetirile au
einceput..., aducind pe alocuri confruntiri sau
retusdri, pe alocuri contributii remarcabile la
acest studin “ (175). $i V. Tufescu (175)
citeaza cativa autori: Gh. Pop (1962, 1970), Gr.
Posea (1962, 1970), Gh. Niculescu (1965), D.
Paraschiv (1965), iar mai apoi, adiugdm noi,
foarte mulfi altii. Studiile efectuate au condus
1a un concept mult mai complex, suprafetele de
nivelare fiind considerate ca epoci, etape sau
faze evolutive, care au imprimate in ele istoria
morfotectonicd a locului respectiv pentru un

Grigore Posea

On the Romanian ferritory, almost the
whole succession of the planation surfaces
existing in Europe can be observed, from the
Precambrian and the Mesozoic deposits until
the Pliocene and the Lower Quaternary. In the
current refief, the Carpathians represent the unit
where these surfaces are the most obvious.
Parts of the planation surfaces can still be
observed on the hills and plateaus interfluves:
the plains and some of the plateaus have [ossil
suriaces.

Many studies were made on the surfaces
(see the bibliography). The number of maps is
little, but significant (14, 21, 24, 30, 31, 35,
37b., 39, 41, 45, 51, 53, 56, 63, 64, 71, 74, 76,
87, 89, 92 and others). Researches were made
on small units, massifs, groups of massifs or
branches of the Carpathians. There are also
some general descriptions of the morpho-
structural regions (10, 37b, 47, 48, 92,154, 169,
175, 181, 184), and even of the entire country
(177).

The meaning of “planation surfice”
was, imitially, close to the meaning used by
Davis for this term (the old age phase of his
cycle or the peneplain). “After a crisis period,
culminating by the aprioric contestation ... of
an unchallenged geographical reality, the
Pplanation levels in the Romanian
Carpathians, the researches started again... and
determined comparisons or adjustments of
these contestations and remarkable contribution
to the studies™ (175). And V. Tufescu (175)
quotes a few authors: Gh. Pop (1962, 1970),
Gr. Posea (1962, 1970), Gh. Niculescu (1965),
D. Paraschiv (1965); many others Joined later.
All the studies led to a more complex meaning:
the planation surfaces were considered as
epochs, steps or evolution phases that include



anume interval de timp (177). Ele au si fost
integrate ca frepiele unei sciri temporale
geomorfologice (178, 179, 177), sau ca cicluri
evolutive in care miscarile tectonice, clima,
ToCa, structura, procesele geomorfologice si
timpul se combind merey tn mod diferit; ca
urmare, geneza lor a fost complexd si a rezultat,
de fiecare datd, un alt tip de suprafati:
pediplend sau peneplend, variate ca aspect,
trepte de pedimente sau de glacisuri, de
asemenea variate, umeri de vale, amfiteatre in
“fund de sac”, imbucate sau nu (in bazinele
superioare ale viilor), suprafefe de abraziune
etc. (aménunte - 177, p. 45-50).

aceste suprafete si nivele cercetitorii
au descifrat intreaga istorie morfotectonici a
locurilor respective (81, 41, 42, 177), incepind
cu fazele tectonice de indlfare, fragmentare prin
eroziune, tipurile si etajele climatice care s-an
succedat si au imprimat anumite ritmur si
procese de eroziune, stadiile si tipurile de
nivelare, suita deformarilor tectonice de dup3
nivelare, rolul structurii si petrografiei in toate
fazele, eroziunea ulterioard de distrugere a
suprafefei sau de continware a niveldrii,
condifiile de conservare s.a. Abordarea
reliefului prin analiza suprafetelor de nivelare a
devenit deci si 0 metod de cercetare.

L. Suprafetele din Carpati

1) Desi ocupd areale reduse, in jur de
15-22 %, ele Imprimi o fizionomie aparte
Carpafilor. Aceasta se evidentiaza prin
netezimea masivelor si a culmilor sau prin
nivele de umeri, ce pastreaza mici platouri de
eroziune, cu fnclindri de tip pediplens,
pediment sau glacis.

A mod special, masivele cristaline
prezintd trepte concentrice (sens W. Penck),
simetrice sau asimetrice. Mai rar, treptele trec
lin una in alta, dind masivalui un aspect de
cupold (Poiana Ruscii, Cindrel s.a.), Pe de alta
parte, vaile au profile transversale “mbucate™:
foarte largi, cu trepte de umeri si in forms de U,
in partea superioard, iar spre talveg, pe o
amplitudine de 150 - 300 m, se ingusteaza
puternic in V,

2) Céteva caractere generale. Numarul
treptelor de nivelare variazi pe masive si siruri
montane, atingdnd un maximom de 9 in
masivele cristaline fnalte. Ele diferd insi ca
grad de nivelare, ca mod de individualizare, ca
grad de nivelare, ca mod de individualizare, ca

the morphotectonic history of a certain ferritory
over a period of time (177). They even were
integrated as degrees of a geomorphologic scate
(178,179,177) or as evolution ¢ yeles where the
lectonic movements, the climate, the rocks, the
Structure, the geomorphologic actions and the
tme permanently inferfere in different ways;
$o, their genesis was complex and the surfaces
that resulted are different, according to the
elements that interfered: pediplain or peneplain
with various forms, pediment or Zlacis levels,
valley  benches, sack-bottom shaped
amphitheatres more or less superposed (in the
upper valley basins), abrasion surfaces a. s. o.
(details - 177, p. 45-50).

From the study of these surfaces and
levels, the scientists decoded the whole
morpho-tectonic history of the territories (81,
41, 42, 177), which means the elevation phases,
the break ups determined by the erosion, the
types and the levels of the climate, that came in
twn and introduced different rythms of the
erosion processes, the role of the Structure and
pelrography during zli the phases, the late
erosion that destroyed surfaces or carried on the
Planation, the preservation conditions a. s o.
As a conseguence, the study of the relief
through the analysis of the planation levels
became a research method.

L. The surfaces of the Carpathians

1) Although their areas are ratber small
(15-22 % of the total surfaces), the planation
sutfaces determine a special physiognomy of
the Carpathians; this can be noticed by the
smooth massifs and summits or by the small
Pplanation  plateaus, mncluding  pediplains,
piedmonts or glacis slopes.

Especially, the crystalline massifs have
concentrical levels (in the meaning given by W.
Penck) that can be symmetrical or
asymmetrical. In few cases, the levels continue -
smoothly each other and give the massif a
dome like aspect (Poiana Ruscéi, Cindrel a. .
o). The cross profile of the valleys are
superposed; on their upper side, they are very
wide and have shaped le vels; on the lower side,
to the talweg, they become narrow and V-
shaped, on 50 - 300 m amplitude.

DA few general characteristics. The
number of planation levels is different in every
massif and mountain range; the maximum is L1
m the high crysealline massifs. Their degree of




grad de nivelare, ca mod de individualizare, ca
extindere etc. Cel mai adesea se grupeaza in
palra complexe, numite simplu suprafete (S I,
S 1L, S HI, S 1V} diferite ca inalfime, pozitie,
vérstd, fizionomia nivelarii si modul de pastrare
In relieful actual. Ele au fost botezate:
Pediplena carpaticZ (dacian-socen), Culmile
medii catpatice (miocen), Suprafefele de
bordurd (pliocen-mediu) si Nivelele carpatice
de vale (romanian-villafranchian). Prima si a
treia (S I §i S 1) pot avea 1-3 trepte, dar mai
ales péstreazd una; a doua (S II) se remarci cu
doud trepte (S I, si S1I,), iar ultimul complex
(S IV) are doud rénduri de umeri, inserati
numai pe versanfii vailor principale, nu apar si
pe interfluvii. Prima secven{a (treapts) a unei
suprafete a inceput uneori in acelasi timp cu
ultima a suprafetei anterioare, dar in masive
diferite (exemplu, secvenia S I,si S IT, au
aceeasi vérstd, prebadenian). Cel mai mare
numér de trepte apare in masivele cristaline
inalte (mai ales In Carpatii Meridionali), iar cel
mai mic fn masivele joase si in cele compuse
din flis (aici s-au format uneori si trepte
petrografice diferite dar de aceasi varstd).
Existd unele diferentieri, pentru complexele S
II - 1V, intre latura transilvand a Carpatilor si
cea externd.

Durata nivelrilor a fost de circa: 30
milioane de ani pentru secventa principald a
pediplenei (plus 2 - 12 mil. secventa 2 si
13 - 23 mil. secventa 3); 13 - 23 mil. secventa
1laS I (plus 2 - 4 mil secventa 2, din
sarmatian-meofian); 4 mil. pentru S III
{pontian); 2 mil. pentru § IV.

Ca extindere actuald, S 1= circa 2 % (si
aproape numai pe cristalin), S II circa
12 - 15 % (dominind in special flisul cretacic,
SHl=circa8-10%siSIV=4-59% din
arealul Carpatilor.

Altifudinea  actuald  variaza  astlel:
300 - 2 300 m (S I), 350 - 1 600 m (S II),
400 - 1 100 m (S 1), 300 - 900 (S 1V). Pe
ramuri carpatice, dar mai ales pe masive
amplitudinile sunt mult mai mici: S I in muntii
Apuseni atinge 1 000 m, dar numai 500 m in
Meridionali, 400 m la Curbur3 si in Orientali; S
I in Apuseni si Banat atinge 600 m, in
Meridionali 700 m, la Curburi 200 m, in
Orientali 600 - 800 m; S III atinge circa
300 - 600 m in toti Carpatii.

13

Planation, their size and characteristics are
different. They are often grouped in four
entities, simply named surfices (S I, § VIR
§ IV); the height, the position, the age, the
pPliysiognomy and the degree of conservation
varies from one surface to the other. They were
called: the Carpathians Pediplain (Dacian-
Eocene), the Medium Carpathian Summits
(Miocene), the Border Surfaces (Middle
Pliocene) and the Valley levels of the
Carpathians (Romanian- Villafranchian). The
first and the third ones (S I and S III) ma y have
1 to 3 levels, but most often they conserve only
one; the second surface has 2 levels (S 1] , and
811, ) and the last entity (S IV) has two ravges
of planation areas situated only on the slopes of
the main valleys and never on intertluves. The
first sequenice (level) of a surfice may have
started in the same time with the last sequence
of the former level, but in different massifs
(¢.g. the sequence §'[, and S Il have the same
pre-Badenian age). The highest number of
levels exists in the high crystalline massifs
(mnostly in the Southern Carpathians) and the
lowest number in the low massifs and flysch
massifs (some different petrographic levels of
the same age were formed here). For the S II-
1V entities, there are several dilferences
between the Transylvanian side and the
external side of the Carpathians.

The planation took place during a
period of abour 30 million years, for the main
sequence of the pediplain (plus 2 - 12 mil. for
the second sequence and 13 - 23 mil. for the
third sequence); 13 - 23 mil. years for the first
sequence of § I (plus 2 - 4 mil. for the second
sequernice dating from the Sarmatian-Meotian);
4 mil. years for § Il (Pontian); 2 mil, years for
S1V.

The actual areas are: § I - about 2 %
(only on crystalline rocks), S II - about
12-25 9% (mostly on the Cretaceous flysch),
S 1l - about 8 - 10 % and S IV - about 4 - 5 %
of the Carpathians surfaces.

The actual altitude varies as it follows:
500 -2 300 m (S1I), 350 - 1600 m (51D,
400 - 1100 m (S HI), 300 - 900 m (S IV). In
some of the branches of the Carpathians and in
some massits, the amplitudes are lower: S I is,
situated at 1000 m in the Apuseni Mts. bur 500
m in the Southern Carpathians and at 400 m in



Inclinarea pantei difera astfel: S I =
7 %o, S II = 10 - 30 %, S II = 5 %o pe rama
masivelor cristaline si 10. - 20 %o pe umerii
versantilor; 8 IV = 10 - 20 %, .

3) Descrierea complexelor

a) Pediplena carpatici (S I,35) se
pastreazi numai pe interfluviile principale si
numai pe masivele cristaline {(foste hercinice);
este cea mai netedd (5 - 7 %o, sau circa
3~5°),darsiceamairesnﬁns§caaxeal(circa2
% din Carpati); a fost o pediplend tipica (82,
100, 175, 177, 37), ce a nivelat toate
masivele cristalino-mezozoice rezultate din
geosinclinalul carpatic, dar si pe cele din
Depresiunea Transilvaniei, Campia de Vest,
extinzéndu-se si pe sedimentarul unititilor de
platforma (Moldova, Campia Roméni, Podisul
Getic, Dobrogea de Sud), unde se giseste
fosilizatd, §  chiar peste  Dobrogea
Central-Nordicd unde a remodelat usor
suprafete mai vechi (pediplena dobrogeana
posteretacicd - 177, p. 58). in timpul sau nu
existau Carpatii, ci numai unele inselberguri
(149, 172, 167, 177). Durata nivelarii a fost de
circa 30 mil. de ani in secventa dacian-eocen,
plus, in unele locuri, 2 - 12 mil secventa
S I, (oligocen) si 13 - 23 mil. § I
(prebadenian). Miscarile tectonice din oligocen
(pirenaice) si din prebadenian (savice) au
fragmentat-o, ridicind masivele cristaline din
Carpatii de azi, scufundindu-le in rest (faza
inversiunilor tectonice), cu exceptia Dobrogei
Central-nordici. Acum se declangeazi treptat
ridicarea Carpatilor, dar si istoria formarii Iai
S 1. Inaltarile si scufundarile ce au continuat pe
teritoriul Roméniei, inclusiv in cuaternar, au
plasat urmele pediplenei la 600 - 2 300 m in
Carpati si la minus 200 - 4 000 m in exterior,
cu exceptia Dobrogei.

b) Supratetele medii carpatice (S It 19}
teprezintd primul complex care nu  maj
niveleazd in fintregime tot spatiul carpatic.
Formeazd insi un mare pediment fragmentat
ulterior cu inclindri de 20 - 30 %o, plasat sub
resturile orizontale ale pediplenei (in masivele
cirstaline), dar niveland total muntii compusi
din flis cretacic. Resturile sale ocupa azi cel
mai mai mare spatiu al interfluviilor nivelate
din Carpati (circa 12 - 15 %). Se pistreaza
diferentiat: In masivele cristalino- mezozoice
apare ca amfiteatre de umeri in bazinele

the Curvature and Esstern Carpathians; S IT
reaches 600 m in the Apuseni and Banat
Mountains, 700 m in the Southern Carpathians,
200 m in the Curvature Carpathians and 600 -
800 m in the Eastern branch; § 11} is situated at
about 300 - 600 m all over the Carpathians.

The inclination of the slopes 7s: 7 %o
for § 1, 10 - 30 % for S 1T, 5 %0 on the border
of the erystalline massifs and 10 - 20 % on the
benches for S II; 10 - 20 %» for S IV

3) The description of the entities

a) The Carpathian Pediplain (S Lis) ds
preserved only on the main inferfluves and onl ly
on the crystalline massifs (former hercynian
massifs); it is the smoothest surface 5 -7%0 or
about 3 - 5 °) and its area is the smallest (about
2 % of the Carpathians area); it used to be a
Opical pediplain (82, 100, 175, 177, 57) that
levelled both the Mesozoie crystalline massifs
generated by the Catpathian syncline and the
extra-Carpathian  massifs  situated in the
Depression of Transylvania and in the Western
Plain. The surfaces also exist on the sediments
of the platform units (Moldavian Platean,
Romanian  Plain, Getic and Southern
Dobroudja Plateaus), where it is Tossilized, and
even in Central-Northern Dobroudja, where it
smoothly re-modelled several old surfaces (the
post-Cretaceous Dobroudjan pediplain - 177, p.
38). During the levelling of the Carpathian
Pediplain, the Carpathians did not exist; there
were only a few inselbergs (149, 1 72, 167,
177). The levelling took about 30 mil. years
during the Dacian-Focene sequence plus, in
several cases, 2 - 12 mil. years for the § Z,
sequence (Oligocene) and 13 - 23 mil years for
81, (pre-Badepian). The tectonic movernents
from the Oligocene (Pyrenean)and the pre-
Badenian (Savian), broke up the surface and
elevated some of the crystalline massifs of the
actual Carpathians, while sinking the others
(the phase of the tectonic inversions), except
for Central - Northern Dobroudja. This is the
moment when the Carpathians started a gradual
elevation and 8 II appears. The elevations and
the sinkings that continued over the Romanian
territory, even during the Quaternary, situated
the pediplain’s traces at 600 - 2 300 m in the
Carpathians and at minus 200 - 4 000 m outside
the mountains, except for Dobroudja.




rdurilor, scobite sub S I, 1a 200 - 400 m, de
unde trec in culmi cu pozitie si altitudine
medie, ordonate in dou# trepte (S I, siSII,);
in masivele din flis cretacic (Orientali, Curbur,
Apuseni) ele niveleazd ins, ondulat, toate
indltimile maxime, de unde trec si peste
interfluviile laterale (numite “plaiuri” s
“obcine”). Diferenta de altitudine, pe un acelasi
interfluviu, intre S I, este de 200 - 600 m.
Durata nivelarii a fost de 13 - 23 mil. de ani
pentru secventa 1 (aceasi cu secventa S I,
acolo unde s-a declansat mai devreme) si de
2 - 4 mil. § I, (sarmatian-meotian); S 1, se
pastreazi, la zi si in unele unitati submontane,
de podis. Deformarea tectonica ulterioari este
redusd (200 - 400 m), dar a fost inaliaid relativ
uniform, pe masive sau ramuri carpatice, pand
la minimum 400 - 600 m si maximum
1 500 - 1 600 m.

©) Suprafetele de bordurd ( S 1)
apar clar ca o treaptd fingusti si relativ
orizontald, indicind abraziunea pontiani, cu
precddere pe latura transilvani -2 masivelor
cristaline; wrcd apoi in susul viilor ca umeri de
vale. Niveleaza Insd, ondulat, aproape tot flisul
paleogen, unde pot avea 2 - 3 trepte.
Diferentierile regionale, ca si intre versantii
transilvani si cei externi, cresc mult in raport cu
S . Are inclindri ce variaza intre 5 - 20 %o si
ocupad areale mai extinse la Curburd si in
Orientali (in total circa 8 - 10 %). Suprafata
raméne suspendatd, ca mivel de interfluviu,
deasupra unitifilor pericarpatice, cu pand la 400
de metri. Nivelarea principald s-a ficut in
pontian, prelungita uneori si in dacian (circa 4
mil. ani).

d) Nivele carpatice de vale (S 1V) sunt
marcate de doud rinduri de umeri, provenite
din fragmentarea unor glacisuri laterale de vale.
Se situeazi 12 200 - 300 m sub S i, si la circa
200 - 400 m deasupra talvegurilor actuale. S-au
format diferentiat, de la un loc la altul,
incepand din dacian sau romanian §i pand in
villafranchian inclusiv. Nivelul superior, cel
mai bine dezvoltat, coincide in  exteriorul
Carpatilor cu piemonturi (pastrate sau erodate),
dar si cu suprafafa ce reteazi interfluviile
principale din podisurile Moldovei si
Transilvaniei. Nivelul inferior este mai slab

b) The Medium Carpathian Surfaces
(S 11, _,) represent the first entity thar does not
level the entire Carpathian domain. It forms a
large broken up pediment, whith an inclination
of 20 - 30 %. It is situated beneath the
horizontal rests of the pediplain (in the
crystalline massifs) and it completely levels the
Cretaceous flysch mountains. Its remnants
occupy most of the levelled Carpathians
intertluves (12 - 15 %). It is preserved in
different ways: in the Mesozoic crystalline
massifs, this surfaces exists as amphitheatres of
alps, excavated with 200 - 400 m beneath S I
and situated in the river basins; then, the
surfaces appear as two levels (S I, and S 11, )
of the medium high peaks; in the Cretaceous
flysch  massifs (Eastern  and  Curvature
Carpatlians, Apnseni Mis.) it can be noticed as
waved Jevels on the highest peaks and on the
lateral interfluves (they are called “plai” or
“obcind”). On an interfluve, the altitude
difference between S I, and S I, is 200 -

600 m. The levelling took 13 - 23 mil. years for
the first sequence (which is the same as the
§ 1, sequence in the places where jt started
earlier) and 2 - 4 mil. years for § II,
(Sarmatian-Meotian); S I . 1§ also preserved
uncovered in several plateau units. Its
subsequent tectonic deformation is little (200 -
400 m), but the elevation was uniform in every
massif or Carpathian branch: 400 - 600 m
minimum and 1 500 - 1 600 m maximum.

¢) The Border Surfaces (S 11, ,) appear
clearly, as a narrow and relatively horizontal
level indicating the abrasion during the
Pontian; they may be seen mostly on the
Transylvanian side of the crystalline massifs
and up the valleys, as valley alps. They form
waved levels (2 or 3) on almost all the
Paleogene flysch units. The differences
between  regions and  between  the
Transylvanian and the external mountain sides
are much bigger that in the case of S II, The
inclines of this entity vary between 5 %o and 20
%o that in the case of S II. Their areas are larger
that in the Curvature and Eastern Carpathians
(about 8 - 10 % of the total level), at altitudes
up to 400 m above the pericarpathian units. The
main levelling was done during the Pontian and



reprezentat in munte, dar niveleazi Dealurile
Vestice si formeazd culoare largi pe viile si
depresiunile din podis.
4. Modele regionale principale
a) In Caupatii Meridionali se remarcs
scara cea mai tipici si mai uniforma in ceea ce
priveste ordonarea si numarul treptelor de
eroziune si gruparea lor in cele patru complexe.
La peste 2 300 m apar creste si varfuri sub
formd de martori deasupra lui S 1. Treptele
posibile ale lui S I sunt : 2200 - 2 300 m, 2000
m, 1800 - 1900 m. S II inconjoard resturile
pediplenei, urcénd, sub formi de culmi medii,
intre 1 200 - 1400 m (S1I,) si 1500 -1600 m
(S II, ), exceptional la 1800 m. S I are
1000 -1100 m in N si 600 - 900 m in S, dar
urcd in interior, ca umeri, pand la 1100 m in S
si 1 250 m in N. Are doud trepte, S I1I, fiind

sityatd putin sub 1000 m in nord si sub 800 m
in sud. Umerii de vale, respectiv $ IV, an

650 - 800 m pe viile transversale si 750 - 800
m pe cele secundare. S IV, este mai uniforma,
1a 550 - 600 m.

b) Mungii Apuseni prezinti un model
similar, dar mult mai deranjat tectonic, cu un
numdr maxim de trepte n grupul de masive
Bihor-Vladeasa, unde au fost cartate 6 trepte,
grupate astfel: $ 1, (la 1600 - 1800 m), S 1, (la
1400 m), S I, (la 1060 m), S I, (700 - 900 m),
S 1 (600 - 700 m), S IV (umeri la 300 - 500
m). In masivele mai Jjoase numirul treptelor se
reduce, dar cele patru complexe rdmén. Dispare
total S I, , iar S I, apare rar si numai ca martori

restransi. Complexul S II devine puternic
dominant, la circa 800 - 1 000 m, iar S III si
S IV adesea se interfereaza la 400 - 500 m.

¢) Muntii Bapatulyi prezinti doua
modele: Masivul Poiana Ruscii, unde S I-II1 se
interfereaza in cercuri concentrice, formind o
cupold la 800 -1300 m, si Muntii Banatului
propriu-zisi. Acestia din urmi au cele patru
complexe dispuse intre 300 -1400 m in E si
ordonate asimetric, iar in V ele se concentreazi
numai intre 300 - 500 m; S IV, apare ca un
vechi fund de vale (300 m pe Dunire).

d) Carpafii Orientali prezintd cea mai
pregnantd asimetirie a desfasurarii treptelor de
eroziune, dar si un paralelism orientat N-8, care
se degradeazd la S de valea Trotusului. S I se
afld numai pe masivele cristaline plasate spre

in some of the cases it was continued during the
Dacian (about 4 mil. years).

d) The Valley Levels of the Carpathians
(8 IV) have two ranges of alps coming from the
breaking up of lateral valley glacis. They are
situated 200 - 300 m beneath S Il and 200 -
400 m above the actual talwegs. The entity
appeared during different stages, starting with
the Dacian or the Romanian and ending during
the Villafranchian. The upper level, which is
the best developped, corresponds to the
(preserved or eroded) piedmonts from the
exterior of the Carpathians and to the surface
that cuts the main interfluves of the Moldavian
and Transylvanian Plateaus, The lower level is
less preserved in the mountains, but it levels
the Western Hills and forms large alps
corridors on the valleys and depressionss of the
plateaus.

4. Main regional models

a) The Southern Carpathians show the
most typical and uniform order of the planation
surfaces, grouped in the four enfities that we
mentioned above. The ridges and the pesks
appear at altitudes higher that 2 300 m as rests
of eroded areas, hanging above S I The
possible levels of S1 are: 2200 -2 300 m,
2000 m, 1.800 - 1 900 m. S II surrounds the
rests of the pediplain and rises, as medium
height ridges, up to 1 200 - 1 400 m (S i, )
and 1 500 - 1 600 m (S I, ) or, exceptionally,
1800 m. S Il has 1 000 - I 100 m in the North
and 600 - 900 m the South, but it exist as alps
until 1 250 m in the North and 1 100 m in the
South. It has two levels, S III , being at almost
1 000 m in the North and almost 800 m in the
South. The valley alps or S IV, have 6350 -
800 m on the transverse valleys and 750 - 800
m on the secondary valleys. S IV, is more
uniform, at 530 - 600 m.

b) The Apuseni Mountains show a
similar model, but they suffered many more
lectonical movements than the first unit. The
highest number of level exists in the Bihor-
Viddeasa group of massifs, where there are 6
levels: S1, (1600-1800m), SI, (1400 m)

SU, (1000m), SH, (700 - 900 m), S I (600

- 700 m), 8§ IV (alps 300 - 500 m). In the
smaller massifs, the number of Ilevels
diminishes, but all the four entities do exist



vest,1a 1 800 -2 000 m in Rodna, sau 1 600-
1 800 m in alte masive. S II, ocupd fasia
flisului cretacic, 1a 1 500 - 1 700 m, iar S I,
este 1a 1 400 - 1 600 m, dar trece si in
Vulcanicii Nordici (41,42)1a1000- 1 100 m
(cu trepte locale in Tibles de pand la 1 800 m).
S I reteaza flisul paleogen din E, la 800 - 900
m, dar pe valea Trotus urc3 si la 1 400 m si
trece in jurul Depresiunii Brasov, unde are
800 - 1 100 m. S IV se compune din dous
trepte de umeri, la 700 - 950 m si 1a 550 - 600
m. Vulcanicii sudici nu au suprafete, ci numai
un nivel de vale si finceputuri locale de
pedimentare (43, 45, 46).

¢) Carpapii Curburii se concretizeazi
prinir-un model de tranzitie (37b.), atit spre
Meridionali (in Bucegi si Postdvaru apare
inclusiv pediplena carpatici), cat si spre
Orientali (domind S I, si S I, pe flisul
cretacic §i paleogen). Ca specific local, S I,
(1 700 -1 900 m) apare numai in V, n muntii
Bucegi-Ciucas; S I, (1 300 -1 550 m) domini
toate masivele situate mai la E si prezintd o
bombare transversald: S Il niveleazi culmile
marginale, de unde patrunde, ca umeri largi, si
pe vii, traversind in boltd toate pasurile
carpatice citre Depresiunea Brasovului (900 -
1 200 m); S IV are umeri la 750 - 900 m, dar
peste defileul Buzdului urcd bombat la 1000 m
(nivel fomat in villafranchian) si altii la 550 -
750 m (S 1IV,) (fig.1).

ILa) Suprafetele de nivelare din
unitatile intra si pericarpatice sunt de doud
categorii: de suprafayd (in podisuri si dealuri) si
fosilizate (in podisuri si cAmpii). De asemenea,
In unitifile de platformd existi pediplene
independente de Carpati (precretacice) si altele
mai noi, corelabile sau total echivalente ca
vérstd cu cele carpatice. Cele independente sunt
trei:

1) Pediplena soclurilor de platforma
reteazd sisturile cristaline si granitele din
Podisul Moldovei, Dobrogea de Sud, Campia
Roména si Podisul Getic (149, 172, 177, 167)
§1 are vérsta proterozoica.

2) Pediplena sisturilor verzi, din
Dobrogea Centrald, apare la zi i este
postbaikaliand sau postcaledoniana.

3) Pediplena posthercinicd apare la zi in
Dobrogea de Nord,
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S I, dissappears and S I, appears very
seldom and only as small remnants of
planation. 8 Il becomes dominant at about 800
- 1 000 m altitude, while 5§ IIT and S IV often
interfere at 400 - 500 m.

¢) The Banat Mountains show fwo
models: Pofana Ruscd Massift where S LIIT
interfere as concentrical circles and form a
dome at 800 - 1 300 m, and the proper Banat
Mountains, where planation levels are situated
berween 300 and 1 400 m in the East and have
an asymmetrical disposal; to the West, they
exist only between 300 - 500 m; S IV appears
as the bottom of an old valley (300 m on the
Danube).

d) The Eastern Carpathians show the
most asymmetrical development of the
planation levels, which are parallel from the
North to the South, Hll the Trotus valley. 8 1
exists only in the crystalline massifs situated to
the West: 1 800 - 2 000 m in the Rodna Massif
and 1 600 - 1 800 m in the other units. S II,

occuapies the Cretaceous flysch units, at 1 500 -
1700 m. S U, exists at 1 400 - 1 600 m, but in
the Northem volcanic mountains (41, 42) it
may be noticed at 1 000 - 1 100 m (it has local
levels i the Jibles Mountains, up to 1 800 m).
S II cuts the Eastern paleogene flysch units at
800 - 900 m, it rises until 1 400 m on the
{rotusului valley and swrrounds the Brasov
Depression at 800 - 1 100 m. S IV has two alps
levels : 700 - 950 m aad 550 - 600 m. The
Southern Volcanic mountains do not have
planation surfaces, but only a valley level and
local, incipient pediments (43, 45, 46).

e) The Curvature Carpathians show a
fransition model (37b.) oriented both to the
Southern Carpathians (where the Bucegi and
Postavaru massifs have Carpathian pedipiain)
and to the Eastern Carpathians (where S 11,
and § [lI, situated on the Paleogene and
Crefaceous flysch are prevailing),S I, (1 700 -

I 900 m) appears only to the West, in the
Bucegi ~ Ciucas Mountains; S II, (1300 -1550
m1) domunates all the massifs situated to tie
East - is has a transverse bulge; S IIT levels all
the border ridges and then enters, as large alps,
on the river valleys, crossing all the Carpathian
passes and surrounds the Brasov Depression
(900 -1 200 m); 51V has alps at 750 - 900 m,



in Dobrogea, toate trei au fost renivelate
de mai multe ori (sunt policiclice), ultima data
in cretacicul superior-eocen (odati cu
“pediplena carpatics™) si aduse aproximativ la
un nivel comun (azi se regasesc la 180-350 m).
Suprafetele corelabile (si dependente) de
Carpati sunt de asemenea fosile si de suprafati.

4) Pediplena carpatic reteazi roci
sedimentare si este fosilizatd 1in Campia
Roménd, Podisul Getic §i Podisul Moldovei
(149, 172, 177, 167). Ea se giseste si in unele
unitdfi de orogen (Podisul Transilvaniei si
Campia de Vest), tot fosilizatd, dar aici reteaza
de obicei blocuri cristaline, situate azi 1la
adéncimi foarte diferite.

5) Suprafetele medii carpatice au
corespondent fosilizat in Campia Roménj,
Podisul Getic, Moldova si Transilvania. In
topografia actuald apare in special secvenia
a doua (sarmatian-meotian), pe rama
transilvineand (mai ales in Podisul Huedin—
Paniceni~ 101, 105), arealul Lapus (100) si
Podisul Téarnavelor (85) si a fost numiti
suprafafa circumtransilvani (81, 115, 116,
184). Existd autori care o admit si in
Subcarpatii de sub munte (martori pe roci dure)
st In nordul Moldovei (125, 126, 13, 141, 161,
162, 163, 164). In Podisul Mehedinti este bine
pastratd (145). A avut caracter de glacisare,
pedimentare si pe alocuri de abraziune.

6) Suprafetele carpatice de bordurs
(pontian-dacian) sunt bine pastrate in estul
Podisului Mehedinti (145), dar mai putin sigure
in Subcarpati (cea mai dezvoltatd, dupi M.
David - 125) si in Moldova (161, 162, 163,
164). Peste Transilvania si Dealurile Vestice in
pontian a fost o mare transgresiune. Originea
este poligeneticd, domindnd glacisarea.

T) Nivele carpatice de vale au
corespondentd in Transilvania (o suprafa3 a
interfluviilor principale-daciang, si o alta, de
culpare de vii si de depresiuni-romanian) (102,
105, 111, 112, 115, 116, 122, 124). In Dealurile
Vestice, incepind chiar din Lapus, apare un
specific aparte (100), generalizat pe toatd latura
vesticd (108, 118, 119, 114, 109, 110, 183).
Este vorba de “suprafata de eroziune
piemontand“ formati astfel: la sfarsitul
dacianului (ridic3rile rhodanice), se declanseazi
o eroziune nivelatoare, dupd care urmeazi
depuneri piemontane (in romanian); ulterior

on the river valleys, crossing all the Carpathian
passes and surrounds the Brasov Depression
(900 -1 200 m); S IV has alps at 750 - 900 m,
but it rises as domes over the Buziu gorge, up
to 1 000m (a Villafranchian level) and others at
350 - 750m (S 1V, ) (Fig. 1).

Il. a) The Planation Surfaces of the
lotra- and Pericarpathian Units may be either
subaerial (in the plateaus and hills) or fossilised
(in the plateaus and plains). The platform units
have pre-Cretaceons pediplains, independent
from the Carpathians, and more recent
pediplains which may be correlated or whose
age Is equivalent with the Carpathian
pediplains. The independent ones are three:

1) The pediplain of the platform
foundation cuts the cryswmlline schists and
granites from the Moldavian Platean, the
Southern Dobroudja Plateau, the Romanian
Plain and the Getic Plateau (149, 172, 177,
167). It dates from the Proterozoic.

2) The green schists pediplain fom
Central Dobroudja appears at the surface and
its age in post-Baikalian or post-Caledonian,

3) The post-Hercynian pediplain
appears at the surface in Northern Dobroudja.

In Dobroudja, all three planation
surfaces were relevelled several times (they are
polycyclic) and the last levelling took place
during the Upper Cretaceous-Eocene (together
with the “Carpathian pediplain™), when the
surfaces reached an approximately common
level (they exist today between 180 and 350
m). The surfaces that are depending and ma 1y be
correlated with the Carpathizns surfaces are
subaerial or fossilized.

4) The Carpathian pediplain cufs
sedimentaty rocks; it is fossilized in the
Romanian Plain, Getic and Moldavian Plateaus
(149, 172,177, 167). It can be also noticed in
some orogene units (the Transylvanizn Plateau,
the Western Plain), where it is fossilized and
usually cuts crystalline blocks situated at
various depths.

5) The Medium Carpathian surfaces
lave a fossilized correspondent in  the
Romanian Plain, Getic Plateau, Moldavia and
Transylvania. In the actual topography, mostly
the second sequence (Sarmatian-Meotian) can
be noticed on the Transylvanian side
(especially in the Huedin - Paniceni Plateau




(cuaternar) eroziunea nivelatoare a format o
“cimpie submontand de glacis” la nivelil de
eroziune anterior; acesta reteazd azi Dealurile
Vestice (106). Peste Subcarpati prezintd umeri
In lungul vailor, trecind fin exterior pe
interfluvii si io formatiuni piemontane (137,
127, 136, s.a.). In Moldova, culmile superioare
ar aparfine primului nivel carpatic, aici
iransformat in suprafatf, iar al doilea se
dezvoltd ca umeri pe culoarele de vii si in
depresiuni (177); au fost doud perioade de
glacisare (169). Un specific aparte 1l are
Podisul Getic, unde s-au depus pietrisuri
piemontane (in villafranchian), dar partea
nordici a suferit si unele nivelari de tip
glacisare (148, 151, 184). In Dobrogea de Nord
si Centraldi s-au format pedimente si
mselberguri (157, 159).

IL b. Aspecte specifice regionale

1) Podisul Dobrogei este cel mai
complex ca geologie, relief si evolutie. In trecut
au fost amintite:

® patru suprafete, la 400 si 300 m
(post-sarmatice), 180 - 200 m -.levanting s1
80 - 100 m - cuaternard (155),

e doud suprafete (152, 153, 154), una la
450 - 300 m (sarmatica si numai in nord) si alta
fa + 200 m (romanian3),

° mai recent se admife o vasti suprafats
policiclica (177) formatd in precambrian (Sud),
n  mezozoicul inferior (Centru) si post
hercinicd (Nord), remodelati total in cretacicul
superior si fosilizati n sud de calcare
sarmatice. Eroziunea post sarmatici a fost
slabd, dar s-au produs carstificari, aflate azi la
2-3 nivele subterane. in romanian, marginile de
N si V au suferit o abraziune (o treaptd pe la 80
- 100 m), iar in villafranchian s-au format
pedimente si inselberguri in N si Centru (158).

2) Podisul Moldovei prezintdi la
suprafata doud trepte principale (161) apreciate
ca pontian (£ 400 m) si levantin (180 - 200 m,
pand la 300 m in N). Au fost multiplicate apoi
la 4 - 5 (163, 164): 560 - 450 m (sarmatian--
superior, 490 - 380 m (pontian), 450 - 340 m
(dacian), 410 - 280 m (levantin), 100 - 60 m
(de eroziune §i acumulare cuaternard), iar in
ultimul timp se recunosc numai doud; unma a
culmilor superioare si alta, de umeri, in culoare
de vii si in depresiuni (177), sau doud trepte
de tip glacisoplena: glacisoplena moldava,
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(101, 105), in the Lipus area (100) and in the
Térnave Plateau (85). This sequence was called
the Circum-transylvanian surface (81, 115,
116, 184). Some authors say it also exists in the
Subcarpathians (as outliers on the solid rock)
and in the North of Moldavia (125, 126, 13,
141, 161, 162-164). It is well preserved in the
Meliedinii Plateau (145). It suffered several
processes typical for the formation of glacis
and piedmonts; some parts of its surfaces
suffered an abrasion process.

6) The border Carpathian surfaces
(Pontian-Dacian) are well preserved in the East
of the Mehedinti Plateau (145), but less certain
in the Subcarpathians (the most developed
swfaces (according to M. David - 125) and in
Moldavia  (161-164). An  important
transgression took place over Transylvania and
the Western Hills during the Pontian. The
origin of the surfaces is polygenetic; the glacis
formation process dominated.

7) The valley Carpathian levels have 2
correspondent in Transylvania (a surface of the
main inferfluves dating from the Dacian and
one of valley corridors and depressions, from
the Romanian) (102, 105, 111, 112, 115, 116,
122, 124). In the Western Hills, starting form
the Depression of Lipus, a special aspect
appears (100) - it can be noticed on the whole
Western side of the mountains (108, 118, 119,
114, 109, 110, 183). This is the “piedmont
Planation swface” which was formed as it
follows: at the end of the Dacian (the
Rhodanian elevations), a levelling planation
started and it was followed by piedmontan
deposits (during the Romanian); later on
(during the Quaternary), the levelling planation
started dgain and formed a “submontancous
glacis plain” at the previous planation level:
this plain cuts the Westemn Hills nowadays
(106). Over the Subcarpathians, it shows large
alps along the valleys and at the exterior if
appears on interfluves and on the piedmont
units (137, 127, 156, a.s.o). In Moldavia, the
upper ridges belong to the first Carpathian
level, transformed into a surface, and the
second level appears as alps. In the valley
corridors and in the depressions (177); there
were two glacis formation periods (169). In the
Getic Plateau, piedmontan gravels set up
during the Villafranchian; the Northern
suffered glacis levellings (148, 151, 184). In



(pastrati pe roci dure) si alta mai joasi cu 100 -
200 m, numai in Cdmpia Moldovei si in rest pe
culoarele de vai (169).

8) Podisul Getic este tipic piemontan
(pietrisuri  villafranchiene), dar in unele
portiuni nordice si in Dealurile Cosustei se
combind si cu un fnceput de suprafati de
galcisare (St. prestien).

9 Podisul Mehedinti are, peste
struchura sa carpaticd, trei suprafete: suprafetele
medii carpatice (miocen), suprafetele de
bordurd (pliocen) (145) si un nivel de culoar
(Bahna = * 350 m) echivalent cu cea mai inalta
teras din Defileul Dunérii (147, 68, 69).

10)Depresiunea  Transilvaniei  are
catactere intermediare iIntre platformd i
orogen, de unde si anumite similitudini cu
Podisul Moldovei si cu Subcarpatii, dar
prezinti §i doufi particularititi: diferentieri
petrografice regionale si influente specifice din
partea fiecarui sector montan vecin. Pistreazi
patru f{repte:

a) suprafata  circumtransilvineani
(sarmatian-meotian) pe dealurile submontane,
in special in Podisul Somesan, avand

700 - 800 m (93, 100, 101, 105, 107, 115, 80),
sau ca martori piemontani, ori fosilizatad fn E
(116);

b) suprafata transilvand (dacian mediu-
romanian), sau suprafata piemontani de
eroziune (100, 144), ce cuprinde cumpenele
principale din Podisul Tarnavelor, la + 600 m,
urcdnd in E la + 700 m (84, 102, 111, 112, 115,
122, 124), iar sub Muntii Figiras la
750 - 850 m (122), echivalenti cu umerii
superiori de vale din munte;

c) suprafata de 450 - 500 m
(previllafranchian), apare pe interfluvii numai
in 8V (Secase), iar In rest, pe culoarele de vale
numitd si nivelul Visei (102), pedimentul de
vale (115), nivelul inferior (112) sau glacisul
transilvan de vale (122);

d) conditiile speciale din bazinul
Oltului (lipsa teraselor superioare) au condus la
formarea, aici, a unui nivel inferior de vale
(425 - 450 m), echivalent cu terasele de
60 - 100 m altitudine relativa din alte bazine, si
cu glacisul piemontan saperior din Depresiunea
Fagaras (122, 124);

6) Dealurile Vestice reprezinti o
fostd campie de glacis sau nivel piemontan de

the Northen and Central Dobroudja there are
many pediments and inselbergs (157, 1 59).
II. b. Regional Specific Aspects

1) The Dobroudja Platean js the most
complex unit because of its geology, relief and
evolution. The specialists mentioned in the
past:

» four surfaces, at 400 m and 300 m
(post-Sarmatian), 180 - 200 m - Levantine and
80 - 100 m - Quaternary (155);

® two surfaces (152, 153, 154) at
430 - 500 m (only in the North, dating from
Sarmatian) and + 200 m (dating from
Romanian);

® recently, they started to admit a
polyeyclical surface (177) formed during the
pre-Cambrian (in the South), the Lower
Mesozoic (in the Center) and post-Hercynian
phases (in the North). This surface was
completely re-modelled during the Upper
Cretaccous and fossilized by Sarmatian
limestones, in the South. The post-Sarmatian
erosion was weak, but 2 - 3 underground levels
of karst were produced. During the Romanian,
the Northern and Western borders suffered an
abrasion process (a 80 - 100 m altitude level),
and during the Villafranchian a few pediments
and inselbergs were formed in the North and in
the center (158).

2) The Moldavian Plateau Aas fwo main
levels at the surface (161), considered to be
formed during the Pontian (at + 400 m) and the
Levantine (180 - 200 m and up to 300 m in the
Nortly). Their number grew afterwards to 4 or 5
(163, 164): 560 - 450 m (superior Sarmatian),
490 - 380 m (Pontian), 450 - 340 m (Dacian),
410 - 280 m (Levantine), 100 - 60 m
(Quaternary  erosion and accumulation);
nowadays, only two levels are considered: the
level of the upper ridges and the level of the
alps formed in the depressions and in  the
valley corridors (177). Specialists talk about
two other levels (the glacis plain levels): the
Moldavian glacis plain (preserved on solid
rocks) and a lower one (100 - 200 m lower) in
the Moldavian Plain and on the valley corridors
(169).

3) The Getic Plateau 7is typically
piedmontan (with Villafranchian gravel), but in
the North and in the Cosustea Hills it also has
small glacis surfaces (of St.-Prestien age).




eroziune de varstd dacian-romaniana (100, 106
a si b, 108, 110, 118, 119, 121 g.a). Peste
aceastd suprafatd se ridici uneori masive
cristaline mici, care pot avea si doud suprafete
vechi - pediplena carpatici si o suprafata pre-
tortoniand, ca in Preluca (100);

7) Subcarpatii, datorita complexitatii lor
structurale, ca si ridicarilor recente dar
diferentiate pe sectoare, cét si pe fasii paralele
cu Carpatii, au condus la contradictii
importante intre cercetitori. S-a mers de la
negarea totald a suprafetelor (129, 130, 139,
140, 143) pana la trei (13, 125, 136, 137, 138),
patru (127, 141) sau cinci nivele (13).
Amintim, pentru Subcarpatii Moldovei, cele
trei nivele indicate de M. David (125): la + 600
m (petice, din sarmatian superior-meotian), 500
m (cel mai extins - pontic), 400 - 450 m
(levantin). Mai recent se sustine o singurd
suprafaid de glacis, din sarmatian pini in
villafranchian, dar distrusd dup3 inaltarile din
pleistocenul inferior, mai accentuate in culmile
Plesu si Pietricica, sub forme de anticlinale;
aceste culmi au rdmas ridicate din cauza rocilor
mai dure (139, 140, 143). N. Popp (127), in
Subcarpafii de Curburd, distinge patru nivele:
1 000 m - levantin, 800 m - preglaciar,
650 - 620 m Gunz - cel mai dezvoltat,
550 - 450 m din Mindel; ultimele trei
reprezintd de fapt amfiteatre de glacisuri din
bazinele superioare, ale viilor echivalente
teraselor. Cercetdrile efectuate de M. Ielenicz
(31, 137, 138,) indicd o fisie submontani de
= 1 000 m (dacian-romaniand), ce coboard din
munte; urmeazd nivelul principal subcarpatic,
cu umeri la £ 700 m, apoi suprafete de
mterfluviu in avale (650 - 450 m) si, pe la
400 - 450 m, trece 1in nivelul piemontan
villafranchian; sub el, un alt nivel de umeri
coboard de 1a 500 la 300 m, unde trece mai jos
de pietrisurile de piemont. Pentru Subcarpatii
Getici se remarcd arealul CAmpulung (144)
unde apar: urme exhumate din suprafata medie
carpaticd 1 (prehelvetiani) si medie 2
(sarmatian-meotian) pe bordura submontani;
suprafaja carpatici de borduri (pontian -
dacian) nelezeste Culmea Groapa Oii; urmeazi
0 mivelare romanian-villafranchiani peste
interfluvii, care in sud trece in acumulir
piemontane. Mai la vest, pina la Olt, au fost
depistate:
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4)The Mehedinti Plateau has three
surfaces covering its Carpathian structure: the
medium Carpathian surfaces (Miocene), the
border surfaces (Pliocene) (145) and a corridor
level (Bahna = + 350 m) corresponding to the
highest ferrace of the Danube’s Defile (147, 68,
69).

5) The Depression of Transylvania fas
both platformn and orogene characteristics
which defermine some similarities fo the
Moldavian Plateau and the Subcarpathians; its
particularites are the regional petrograplical
differences and the typical influences from
every neighbouring mountain. It preserves four
levels:

a) the circumtransylvanian surfaces
(Sarmatian-Meotian) on the submountaineous
hills, especially the Somesan Plateau, with
altitudes of 700 - 800 m (93, 100, 101, 105,
107, 115, 80); it can also appear as piedmontan
or erosion outiers or as fossilized deposits
fowards East (116);

b) the Transylvanian surface (Middle
Dacian-Romanian) or the piedmontan erosion
sarface (100, 144) includes the main
walersheds of the Timave Plateau, at
+ 600 m altitude; to the East it reaches
+ 700 m (84, 102, 111, 112, 115, 122, 124) and
750 - 850 m beneath the Figaras Mis. (122),
which is the same altitude as the upper valley
alps of the mountains;

) the 450-500 m suiface (pre-
Villafranchian) can be noticed on the
interfluves only in the South-East (the Secase
Plateau); in the rest of the territory, it appears
on the valley comridors and it is named the Visa
river’s level (102), the valley pediment (115),
the inferior level (112) or the Transylvanian
valley glacis (122);

d) the special conditions of the Olt
basin (which has no supetior (terraces)
determined the formation of a lower valley
level (425 - 450 m) comresponding to the first of
terraces 60 - 100 m relative height from other
basins and to the superior piedmontan glacis
from the Fagdras Depression (122, 124).

6) The Western Hills represent a former
glacis or planation piedmontan plain dating
from Dacian-Romanian (100, 106 a, 106 b,
108, 110, 118, 119, 121, as.o). The small
arystalline massifs that rise above may have



a) 18ngad munte, o suprafatd a muscelelor
inalte de 850 - 1 120 m (plajurile Muscelelor),
din sarmatian superior-pliocen mediu;

b) suprafata superioard subcarpatici

(590 - 850 m), pe culmile muscelelor joase si

pe rama depresiunilor submontane;

c) suprafata inferioard subcarpatici (450
- 750 m), pe interfluvii secundare;

d) doud nivele de vale 400 - 650 m
- glacisuri, numai pe marile vii, si altul la
380 - 500 m - glacisuri pe bazine de ordin
inferior ce se echivaleazi cu terasa de + 200 m
(141).

_>

two old levels: the Carpathians pediplain and a
pre-Tortonian surface that rise above it (e.g. the
FPreluca massif) (100).

7) The Subcarpathians defermined
important confradictions between scientists,
due fo their complicated structure and to the
recent elevations of some sectors or stripes that
are parallel with the Carpathians. The
tfiypothesis went from denying the existence of
any level (129, 130, 139, 140, 143) to
considering three (125, 13, 136 - 138), four
(127, 141) or five levels (13). For the
Moldavian Subcarpathians, we ieation the
three lgvels indicated by M. David ( 125); ar +
600 m (small remnants from the Upper
Sarmatian-Meotian), 500 m (the largest surface,
dating from the Pontian), 400 - 450 m
(Levantine). More recently, specialists say
there is only one glacis surface, from the
Sarmatian until the Villafranchian, destroyed
after the elevations during the Lower
Pleistocene, which can be best noticed in the

Plesu and Pietricica anticlines; these ridges are
higher because of their solid rocks (139, 140,
143). N. Popp(127) considers four levels in
the Curvatre Subcarpathians: 1 000 m -
Levantine, 800 m - praglacial, 650 - 620 m -
Giinz, the best developped, 550 - 450 m -
Mindel; the last three levels represent, in fact,
amphiteatres of glacis corresponding to the
valley terraces. The researcheés made by M.
lelenicz (137, 138, 31) indicate a2 + I 000 m
altitude  submountainous  stripe  (Dacian-
Romanian) descending from the mountains: it
Is followed by the main subcarpathian level
with alps at + 700 m and then interfluve
surfaces downstream (650 - 450 m); at 400 -
450 m, it crosses the Villafranchian
piedmontan level. Undemeath, another alps
level descends from 500 m to 300 m, where it
appears al lower altitudes than the piedmont
gravel. For the Getic Subcarpathians, the
Cémpulung  surface is important (144): it
includes exhumated traces of the first medium
Carpathian surface, dating from the pre-
Helvetian and from the second (Sarmatian-
Meotian) on the submountainous border; the
Carpathian border surfaces cuts the Groapa Oii
Ridge and it is followed by a Romanian-
Villafranchian levelling, over the inferfluves,
that turns into piedmontan accumulations to the
South. To the West, as far as the Ol river,
scientists discovered:

a) a surface of the high hills {muscele)
at 850 - 1 120 m (plaiurile Muscelelor), dating
from the Upper Sarmatian-Middle Pliocene,
situated near the mountains;

b) the upper Subcarpathian surface (590
~ 830 m), situated on the Iow interfluves and on
the borders of the sub-mountain depressions;

¢) the lower Subcarpathian surface
(430 - 750 m), on secondary interfluves;

d) two valley levels: one at 400 - 650 m
- glacises situated on the large valleys onl ly, and
a 380 - O m level, a glacis in the lower basins,
corresponding to the + 200 m terrace (141).
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Rolul morfogenetic al miscarilor neotectonice

On the morphogenetic role of neotectonic mo vemeunts

Péaméntul in continua miscare nu este o
simpla exprimare metaforica. In esentd este
ideea de bazi a stiintelor despre pamant care
include intreg procesul de modificare
permanentd a scoarfei terestre, ca efect al
acliunii contrare a fortelor endogene si
exogene. Cu alte cuvinte, exprima simplu si
concis ceea ce reprezintd dinamica globala a
scoarfei, cea care determina linia generalad a
evolutiei paleogeografice a oricirui teritoriu.

S-a  demonstrat suficient de clar
variabilitatea accentuati temporali si spatiala a
dinamicii reliefului si faptul ca pentru orice
feritoriv cu cAt acesta este mai tAnar cu atat
procesele de modelare sunt mai intense si
modificarile mai rapide. Iar tineretea (relativa)
2 reliefului  Roméniei este  intrutotyl
FEcunoscuta nu numai prin constituirea in cea
mai mare parte (cea 2/3) in pliocen si cuaternar
ic2 teritoriu supus modelarii subaeriene), dar si
prin  antrenarea intr-un proces general de
inzlfare.

Efectele manifestarilor recente ale
migcarilor tectonice au fost sesizate 1, intr-o
anumita misura, apreciate inca de la inceputul
secolului nostru, in primul tind in studiile de
geologie. Nu lipsesc mnici din  lucririle
Zeografice mai importante, chiar daci sunt de
geografie regionala (30, 31, 32, 49). Acestea
sunt mvocate si legate direct de ideea tineretii
de ansamblu a reliefului Roméniei, de prezenta
unor arit de subsidentid actuala (campii de
divagare) si a altora de inaltare a depozitelor de
warstd cuaternar-inferioara la cel pufin citeva
sute de metri si nu mai putin de inaltare a
intregului  edificiu  carpatic (la  sfarsitul
pliocenului si inceputul pleistocenuiui) cu
aproximativ 1000 m. Aceasti inaltare survenea
dupa ce masivele carpatice fusesera antrenate

Lucian Badea

The ever - moving Earth s not stmply a
metaphor. It is basically the idea under! lving the
Sciences of the Earth which cover the whole
process  of  permanent, uninterrupted
movements of the crust - the effect of the
condrary of endogenous and exogenous forces.
In other words, it is a simple and concise
expression of what the global crust stands for,
lracing the general line of paleo-geographical
evolution of any territory.

it has been fairly well demonstrated that
relief dynamics is subject to a marked temporal
and spatial variability. Moreover, the JYyounger a
territory, the more intense the modelling
process it is subject to and the faster the
changes it undergoes. As known, Romania’s
relief Is relatively young: not only because
most of it (about two-thirds) had formed during
the Pliocene and the Quaternary (when it
sulfered sub-aerial modelling). but also because
it had been entailed in a general uplift process.

As early as the beginning of the 20th
century, geological research grasped, and tried
ta explain, the importance of recent neotectonic
movements. This probiem was addressed also
by some of the major geographical works
which, frue enough, dealt essentially with
regional  geography (30, 31, 32, 49,
Discussions focused on the idea of Romania’s
relief being a young one, on the occurtence of
some preseni-day subsidence areas (divagation
plains) and the elevation of lower Quaternary
depostits by at least a few hundred meters, with
the whole Carpathian build-up rising (at the
end of tie Pliocene and the beginning of the
Pleistocene) by some one thousand meters.
This happened after the Carpathian massifs had
already undergone another lifting of at least a
thousand meters throughout the Tertiary (39,



intr-0 miscare pozitiva de-a lungul tertiarului
de cel putin inci a 1000 m (39,40). Sesizarile
regionale s-au acumulat lent si disparat si nu
intr-o preocupare speciald §i cu o anumita
mnsistenta. Abia din deceniul al cincilea s-au
amplificat consideratiile de acest fel, cu
Incercarea de depasire a stadinlui de simpla
enunfare a deranjamentelor din masele rocii (in
general obisnuit consemnate in lucririle de
geologie), pentru a se trece la analize
explicative detaliate ale legiturii  dintre
miscarile tectonice recente si anumite caractere
ale reliefului (11, 13, 29).

Pe masura largirii sferei de cunoastere a
fenomenelor tectonice recente $1 actuale (4, 9,
13, 14, 16) si a atingerii unui anumit nivel al
cunostinfelor, s-a ivit necesitatea unor
delimitari si definiri a notiunilor care s3
faciliteze cercetarea si wutilizarea corectd a
termenilor (tectonica recentd, miscari recente,
tectonicd  4nard, neotectonica, fectonici
actuald, tectonicd vie, tectonici activa,
actuotectonicd). Prin  aceasta s-a  creat
posibilitatea conturarii  unui capitol nou
(privind  neotectonica) in cunoasterea
geomorfologica a teritoriului Romaniei (20,21,
22,43,51,52).

In perioada de inceput a acumularii
informatiilor, in general s-a folosit termenul de
miscari (tectonice) recente (fara o anume
precizare temporald) si prin acestea au fost
intelese de reguld miscarile verticale sau
epirogenice (10). Treptat s-a introdus termenul
de miscéri neotectonice (aproape inlocuindu-l
in totalitate pe acela de misciri recente), care
inu pot fi reduse la cele verticale. Efectele lor
morfologice sunt, asadar, determinate in primul
rand de caracterele miscarilor epirogenetice
(oscilatii, verticale sau ondulatorii) si orogenice
(de cutare sau plicative), din care nu se exclud

|cele rupturale, bineinfeles fird a exista o
| delimitare foarte riguroasd, ceea ce a generat

Lemiterea mai multor clasificiri (20, 22, 47).
Mai mult decat opiniile si clasificarile
tectonicienilor, pentru definirea clara a sferei
notiunii de miscari neotectonice {(neotectonica),
intereseaza stabilirea limitei temporale de
mamfestare a acestor fenomene. Cu alte
cuvinte, de precizat diferenta dintre tectonica si
neotecionica in funclie de intensitate, efecte si
esalonare (plasare) in timp a actiunii.

Data fiind varietatea foarte mare de

40). Isolated endeavours began piling up, but
only it the 19405 did they become a consistent
and permanent concern. The stage of simple
statements concerning disturbances in the mass
of rock (usually found in geolggical works)
was overcome, and in depth explanatory
analyses of the relationship between recent
lectonic  movements and certain  relief
characteristics were being produced (11, 13,
29).

As researchers were Lgetting a better
insight into recent and present-day tectonic
phenomena (4, 9, 13, 14, 16), they felt the need
lo outline and define . notions in order to
facilitate further study and provide for a correct
usage of the lerminology (recent tectonics,
recent  movements,  young fectonics,
neoleclonics, present-day  rtectonics, active
lectonics, current lectonics). A new
geomorphological  chapter on  Romania’s
territory was thus being written (20, 21, 22, 43,
FLa)

In the beginning, when authors used to
Lather information, they would preferred the
ferm recent (tectonic) movement, but this ferm
fell short of assessing the time variable
rendering  only the notion ‘of vertical
movement. As research was progressing,
another term came up - neotectonic movement - |
which did express more than mere vertical
movement. So it was adopted and unsed
currenily. The morphological effects of this
fype of movement are determined primarily by
the character of the movement  itself
epirogenetic  (oscillatory, vertivcal  or
undulatory) and orogenic (folding), without
excluding ruptural events. Since no strict
defimitation was assigned, several
classifications were put forward (20, 22, 47).
But far and above opinions and classifications
due (o neolectonic researchers, what is reall ly
important when circumscribing the sphere of
neolectonic movement is the time limit set fo
the manifestation of the phenomena. In other
words, it is important to make a clear-cut
distinction between tectonics and neotectonics
in terrns of intensity, effects and time of action.

Because relief (morphostructural) units
i Romania are so very different in point of
age, constitution and internal movement,
eslablishing differentiation criteria proved to be
a lairly difficulr task, bence the Lreal diversity




varsta, de constitujie si afectare de miscari
interne a unititilor de relief (morfostructurale)
constituente ale teritoriului Roméniei, s-au ivit
dificultati  in  stabilirea  criteriilor de
diferentiere, ceea ce a dus la emiterea de opinii
diferite. Unii cercetitori s-au manifestal ca
partizani ai ideii de limitare a miscarilor
neotectonice la perioada cuaternarg, adics dupi
faza orogenicd valaha si dupa constituirea
(chiar daca nu totala) a tuturor unitatilor de
relief, de la cele muntoase la campiile
periferice. Alte pareri au prelungit perioada de
manifestéiri ale tectonicii tinere in terfiar, in
functie de varsta si mobilitatea tectonica a
fiecarei regiuni. Nu se poate spune ca s-a
formulat 0 anumiti definilie (cuprinzatoare si
Cu exactitatea obligatorie), dar in general s-a
stabilit un consens pentru a se considera
neotectonica drept reprezeniind totalitatea
migcarilor (cu efecte corespunzitoare) din care
nt se exclud seismele (1), manifestate intr-o
unitate structurala dupd punerea i loc a
structurilor, adicid dupa stabilirea caracterelor
structurale  proprii  (intr-o  anumita faza
Orogenici). Tlijggea__tgq_toni_cii permanente si a
variabilitifii temporale si spatiale a acesteia,
neotectonica trebuie, deci, infeleasa ca o
prelungire (continuare) a miscarilor din faza de
creare a structurilor. dintr-o unitate de relief
(morfostructurald) cu intensitate variabila, cu
acelasi _sens sau cu inversare de sens si cu
tendinfa  de definitivare’ sau accentuare a
caracterelor morfostructurale proprii fiecarei
unitati. Acestea reflécta nemijlocit directia de
evolutie a unitatii respective (13, 14, 16, .17,
25).

Este de precizat ca:

- procesele neotectonice se manifesta
simultan cu procesele de modelare subaeriana
si de creare a formelor de relief si ca acestea din
arma au inregistrate in caractere sensul si
intensitatea miscarilor;

- cu cat formele de relief sunt mai
vechi, cu atit influenta miscarilor este mai
mare.

Data fiind tineretea de ansamblu a
reliefului Roméniei, cu pari importante ale
acestuia apirute ca unitafi modelate subaerian
in  ulima parte a neogenului (Podisul
Transilvaniei, Subcarpatii, Podisul Moldovei)
Sau in cuaternar (Piemontul Getic, Campia
Romaéna, Cimpia Banatului si Crisanel), este de

i

of age, constitution and internal movemeri,
establishing differentiation crileria proved fo be
of opinions. Some authors would support the
view that neotectonic movement Is limited to
the Qualernary, that Is after the phasé of
Walachian orogenesis atel the formation (even
though partially) of all landforms, from
mountain to peripheral plains. Others would
uplold the idea of lengthening the young
lectonic interval up to the Tertiary, according to
the age, and tectonic mobility of each particular
region. With no all-embracing and exact
lormula being devised, consensus has been
reached lo the effect of cousidering
neoleclonics as representing all movements
(and  cormresponding  effects  inclusive of
carthquakes (Atanasiu, 1961) occurring with a
certain structural unit after the emplacement of
structures, more precisely, after its own
structural features had been shaped during a
ceritain {iiting phase. In the light of permanent
fectonic and of ils time-and-space variation,
neotectonic should De viewed as an extension
of the movements that occurred within a
morphostructural  relief  unit  during  the
formation phase of its structures:

~ with variable intensity;

- in the same ditection or reverse
direction;

- with a tendency to finalising or
accentuating  the morphostruciural features
specilic lo each it capable (o directly reflect
its evolutionary tendency (13,14,16,17, 25).

It is extremely impaortant to remember
that:

- nmeolectonic processes take place
sitnalianeously with sub-aerial modelling and
with the building of landforms which are
mbedded in the characters, direction and
inlensity of the movements themsefves;

- the older the landforms, the greater the impact
of the movements themselves.

Since Romania’s relief is, in general,
overwhelmingly young, with sizable parts of its
unls  having  emeiged due to subaerial
modelling in the Late Neogene (the
Transylvanian Tableland, the Subcarpathians,
the Moldavian Plateau), or the Quaternary (the
Getic Piedmont, the Romanian Plain, the Banat
and Crisana Plain), it is quite understandable
why neotectonic movements differ in point of
age, complexity, direction and intensity from



infeles ca problema influentei miscarilor
‘neotectonice se pune diferit de la o unitate la
‘alta ca duratd (vArsta), complexitate, sens si
intensitate. Este evidenti aceasta diferentiere
dar se stie ca sistemul orografic carpatic, cu
toate unitdfile pericarpatice dependente
 generate de acesta, a fost si este antrenat intr-o
\miscare generald pozitiva (ce poate fi numita
postiectonici sau neotectonica) dar foarte mult
diferenfiata regional si local,

" Miscarea (antrenarea) pozitiva de
ansamblu  a determinat sensul general al
evolufiei reliefului avand ca efect stabilirea
caracterelor morfologice de bazi:

— cresterea continua a  ipAltimii
absolute si diversificarea etajérii reliefului; _

— stimularea denudirii si accentuarea
fragmentarii reliefului prin adancirea vailor si
amplificarea refelei de ordine inferioars;

~ formarea piemonturilor (pliocen -
cuaternare) si definitivarea unititilor de relief
periferice prin care s-a intregit sistemul
orografic (geomorfologic) carpatic, diferentiat,
prin  evolufie, in unitafi carpatice  si
pericarpatice (42, 50, 52).

In fond, existenta treptelor principale
de relief si etajarea lor concentrici - o
caracteristica principala a teritoriului Roméniei
- este o consecinid directd a antrenarii in
mischri pozitive miocene §i postmiocene (cu
precadere romanian-cuaternare) a intregului
edificiu orografic carpatic. Nu este exagerat si
se considere ci marile unitati de relief - in egala
masurd carpatice si pericarpatice, diferentiate
prin constitutie i varsta - reprezinti totodats i
unitafi (regionale) neotectonice. Fiecare dintre
acestea se caracterizeazi printr-o anumita
structura, un anumit stil tectonic si un anumit
fel de manifestare a miscirilor recente si
actuale, aceasta, reflectata direct in caracterele
formelor de relief si in intensitatea proceselor
actuale de modelare.

Modul de manifestare a miscarilor
neotectonice (sens, intensitate, variabilitate),
considerate fie in ansamblu, fie partial,
indiferent dacid se refera la unitatile din
provincia orogenului carpatic sau la cele cu
fundament de platforma, arata o mobilitate
generala relativ accentuata, atit in trecut, ct si
in prezent (9, 16, 17). Aceasta dovedeste, pe de
O parte, tinereiea relativa a reliefului, iar pe de

one amit fo another. Such differences are
obvious, indeed, but as known, the Carpathian
orographic  system  and  the  related
LPericarpathian units generated by it, were and
stll are entrained in a general, positive
movement (that could be termed post-tectonic
or neotectonic), with major regional and local
disparilies.

The overall geperal movement is
responsible  for the direction in  which
landforms have evolved, shaping the basic
morphological characteristics, i.e.:

= the permanent rising of absolute
altitude and the diversification of relief sieps;

— the enhanced relief denudation and
{fragmentation through valley deepening and
expansion of the lower-order valley network:

~ the emergence of piedmonts
(Pliocene, Quatemary) and the definitive
formation of peripheral landforms completing
the Carpathian orographic (geomorphological)
system, with its Carpathian and Pericarpathian
anits (42, 50, 52) sho wing a distinct evolution,

As a matter of fact, the main relief steps
and their ring-like layout - a characteristio
feature of Romania’s territory - are the direct
oulcome of the fact that the whole Carpathian
orographic - structure was affected by the
positive movements of the Miocene and the
Post-Miocene (particularly the Romanisn -
Quaternary phase). We might safely say, that
the big relief units - Carpathian and peri-
Carpathian  alike, different in point of
constitution and age - are at the same time
regional neofectonic units, each with its own
structure,  fectonic  style  and type of
manifestation of recent and cuirent movements.

This is directly reflecting in the landforms and
the intensity of present-day modelling
Processes.
The way in which neotectonic movements are
acting (direction, intensity, variability) is
mdicative of the geomorphologic trends of
relief evolution in Romania. General or partial
assessments of the Carpathian mountainous or
Platform units indicate marked and general
mobility both in the past and at present
(9.16,17). This comes to prove the relatively
young age of the relief on the one band, and the
rate of landform formation and change, on the
other.



alid parte viteza (rapiditatea) proceselor de

_ constituire §i de modificare a formelor de reljef.
Ramurile Carpajilor au fost antrenate
dinferentiat in procesul de inaltare din tertiar si

. cualerniar, iar in privinta miscarilor actuale se
constata ¢ diminuare general a intensitafii de
la Carpalii Orientali (cu inaltare de 4-5 mm/an)
Ia Carpatii Meridionali (cu arii de bombare cu
viteze de 2-3 mm/an), la Muntii Banatului si
Muntii Apuseni antrenati in miscari pozitive de
1-2 mm/an. Pe fondul acestei antrenari pozitive
existd arii regionale si locale de diminuare a
inaltarii pana la aparitia fenomenului de l3sare
relativad in unitatile muntoase, dar si in cele
aldturate cu efecte notabile in reliefl (16, 23, 39,
40, 52).

Un exemplu edificator este oferit de
Depresiunea Brasovului, o unitate cu trasaturi
aparle date de intinderea considerabila a
sesurilor aluviale joase si a acumularilor
piemontane periferice. Formarea si caracterele
acestei depresiuni sunt consecinta unei afundari
care ajunge la o intensitate de 2-4 mm/an (pe
axa Oltului Tusnad - ST Gheorghe - Ilieni) si
care se rasfringe, pe o arie mai largs, si in
caracterele reliefului muntos alaturat. Culoarul
defileului Oltului se afla intr-o arie de inaljare
cu intensitate redusa (sub 2 mm/an) (15,16,17).

Depresiunea Transilvaniei a funcfionat
pana in pontian ca bazin de subsidenta, dar in
care s-a produs o inversare a miscarii. Ca
urmare, in ultima parte a pliocenului si la
inceputul cuaternarului a fost antrenata intr-o
miscare pozitivd moderata pe fondul cireia

s-au manifestal accentuiri pozitive, in regiunea |

domurilor si diminuari in  arile locale
corespunzitoare unor depresiuni (41). In ultima
parfe a cuaternarului apare ca un bazin cu
stabilitate relativa generald cu accentuiri
pozilive sau negative ale miscérilor in arijle
locale anterior conturate.

Podisul Moldovei, unitate mai pufin
afectata de miscarile din orogeneza valaha, este
supus inaltarii actuale cu 2-4 mun/an in
jumétatea nordicd, 0-2 mm/an in cea sudicd
unde se manifestd chiar miscari negative (9, 10,
14, 35, 348). in timp ce partile de sud-est ale
Campiei Romane, inscrise pe fundament de
platforma, sunt supuse unei iniljari actuale de
-2 mm/an, partea de nord-est corespunde cu
campia de divagare afectata de un proces de
subsidenti. Podisul Daobrogei cunoaste inalfiri

Not all the Carpathian branches rose
similarly  during  the Tertiary and  the
Quatemnary. As far as present-day movements
are concerned, movemnent infensity, is generally
diminishing from the Eastern range (which
nses by 4-5 mm/vear) toward the Southern
range(with cerlain elevations of 2-3 nun/year),
the Banat Mis. and the Apuseni Mts. (1-2
mmyyear). Agamst this background of a
generally positive entailment, there are certain
regional and Jocal areas in which height
decreases down fto the actual depletion of
mountaits and adjoining units with notable
Lnpact upon the relief (16, 23, 39, 40, 52).

An  ilustrative example is Brasov
Depression. This unit shows peculiar features
due lo the considerable extension of low
alluvial plains and the accumulation of
peripheral  piedmont areas. This depression
emerged it the wake of sinking, the mtensity of
which registers 2-4 mm/year (along the Olf
Tusnad ~ Stintu Gheorghe - Ilieni Axis) and
which covers a larger area, also marking the
near-by mountainous relief. The passageway of
the Olt Defile lies in an uplifting area: it is a
low-intensily process (under 2 mny/year)
(15,16,17).

Untidl the Pontian, the Transylvanian
Depression had functioned a2s a subsidence
basin, in which movement was suddenly
teversed. So, during the Late Pliocene and the
Early Quaternary it became entailed in
moderale positive movemenl. Against this
background, the process showed a more
accentuated positive trend in the dome area,
and  diminutions in the local areas,
corresponding fo some depressions (41). In the
Upper Quatemary a basin with an overall
relative stability emerged, affected by positive
or negauve movements i the previously
formed areas.

The Moldavian Plateau, an area little
aflected by the Waiachian orogenesis, is
currently rising by 2-4 mum/year in its northern
half and by 0-2 mun/year in its southern section
where negative movements are at tHmes
recorded (9, 10, 14, 35, 36). The South-East of
the Romanian Plain, set on a platformn, Is
currently rising by 1-2 muy/year, whereas its
northeastetrn  parts, corresponding to  the
divagation plain. Is sinking. The Dobrogea
Plateau behaves similarly to the Romanian



actuale de 1-2 mm/an, partea de nord - est
corespunde cu cimpia de divagare afectats de
un proces de subsidenta. Podisul o inaltare
asemanatoare cu cea din Cimpia Roména care
ajunge in sud la peste 4 mm/an. Structura
faliata in blocuri din fundamentul Campiei
Banatului si Crisanei a impus diferentieri pe
compartimente antrenate diferit de miscarile
verticale. Acestea au determinat menfinerea
unor arii intinse cu regim de cdmpie de
divagare (48).

Subcarpatii, ca ultim val orogenic
carpatic, reprezinta unitatea cu cea mai
accenfuatd mobilitate a reliefului, Aici se
gasesc cele mai pregnante si complexe dovez
ale manifestarilor neotectonice din cuaternar,
atdt cu caracter general si regional, cét si local
4, 5, 6, 7, 49). Intreaga unitate subcarpatici a
fost antrenata intr-o miscare pozitiva de
ansamblu, diferentiata pe compartimente, cu
sens compensatortu  fata de miscarea de
subsidenfa de la sud §i cu tending@ de
accentuare in cuaternar spre latura extrema (5,
6,7,52). De fapt, deformarile inregistrate nu se
limiteaza la structurile subcarpatice scoase la zi
¢i se resimt §i in morfologia mult mai simpla a
piemontului de la sud (37, 38, 45). Pe spatii
mari au fost puse in evidenfa arii de inaltare
mai accentnata (de bombare) in care denudarea
este foarte activa, separate de arii de incetinire a
migcdrii  pozilive §i  chiar de afundare,
favorabile  dezvoltarii depresiunilor  cu
* suprafefe de acumulare (2, 4, 5, 6, 41, 44). Pe
fondul antrenarii pozitive generale i a
diferentierilor regionale liniile tectonice au
manifestat o tendinfa de accentuare si de
inscriere in relief sub determinare petrografica,
Cele mai clare dovezi sunt inregistrate in
morfologia viilor, formele de acumulare
(terasele, luncile) constituind reperele cele mai

sigure  pentru  determinarea modului  de
manifestare a miscarilor.
Aproape toate lucrarile destinate

cunoasteri reliefului subcarpatic mentioneazs
Sau se ocupd in mod special cu efectele
miscarilor neotectonice care au avut o
intensitate atit de mare incit au ajuns la
tedresare pani la redresarea la verticala a
stratelor de Candesti si la deformarea teraselor
Cu zeci de metri (3, 4,5, 6, 7, 8, 24, 34, 44). De
aceea, metodologia  cercetdrii  efectelor
miscirilor neotectonice se sprijind in mare

Plain, with a lift of over 4 mm/vear in its
southern section. As the Banat and Crisana
Plain basement presents a folded, block-like
sttucfure, each component gave a specific
response to the action of vertical movements,
vast areas remaiming simply divagation plains
(48).

The Subcarpathians represent the last
orogenic wave in the Carpathians. Relief
mobility here records extreme values and
pertinent proofs are found of general, regional
and focal Quaternary neotectonic events “, 3,
6, 7. 49). The whole of the Subcarpathian area
was affected by an overall positive movement,
each compartment behaving in a distinct
manner, as a kind of compensation for southern
subsidence, a movement which in the
Quaternary had a greater impact on the external
side (5, 6, 7, 52). As a matier of fact,
deformations are not limited 1o oulcropping
Subcarpathian structures, but affect even the
much more simple morphology of the southern
piedmont (37, 38, 45). Vast areas show more
elevaled  cambering  swuctures,  where
denudation is very active; in other areas the
positive movement is slo wing down, resulting
even in  subsidence propitious fto the
development of depressions with accumulation
surfaces (2, 4, 5, 6, 41, 44). Against this
background, of general positive entailment and
regional differentiations, lectonic lines tended
lo deepen in terms of rock structure. Valley
morphology and accumulation forms (terraces,
flood plains), provide pertinent evidence in this
respect,  being opfimum  landmarks  for
determining movement manifestations .

Nearly every work dealing with the
Subcarpathian relief makes mention of, or
expounds on the effects of neolecionic
movemenls. The intensity of the latter has
brought the Cindesti Strata to a vertical
position, deforming terraces b v lens of meters
(24386 78 24 34 44). That is why, the
methodology  of studying the effects of
neolectonic movements relies fo a great exlent
on the detailed, comparative analysis of
Huviatile forms.

E A

—> masurd pe analiza detaliata si comparativa a
formelor fluviatile
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Specific prin  excelenta Carpatilor,
vulcanismul constituie un agent morfogenetic
“dmportant, iar relieful vulcanic ocupd areale
“extinse pe teritoriul Roméaniei si prezintd atét
caractere petrografice, cit si structurale.
i Activitatea magmatici este legatd de
‘principalele faze orogenetice si se incadreaza,
0 raport cronologic, in trei mari epoci:
precambriand si paleozoich, mezozoici si cea
weozoic; ultimele doud apartin ciclului alpin
&= evolutie a Carpatilor.

Datoritd numeroaselor bogatii pe care le
contfin (minereuri complexe auro-argentifere,
‘fier, sulf, caolin, ape minerale etc.), regiunile
vulcanice au intral, mai ntdi, in atentia
gcologilor i mai tirziu a geomorfologilor.
Geologii ne-au furnizat informatii importante
1 privire la cronologia activitafii magmatice,
2 geneza si evolufia reliefului.

Literatura geomorfologici si geograficd

- =toperd principalele regiuni vulcanice ale {irii
‘8 cuprinde peste 50 de lucrdr, la care se
- adaugd numeroase alte studii regionale sau cele
=are se referd la intreg teritoriul national.
(Altele, analizeazi regiunile limitrofe si dau
mformatii interesante cu privire la retragerea
Platourilor, formarea piemonturilor vulcano-
sedimentare  si  a  glacisurilor, geneza
depresiunilor, evolufia refelei  hidrografice,
morfologia magurilor periferice efc. Unele, mai
‘puline la numdr, vizeazid doar importanta
“rocilor magmatice pentru relief,

In functie de nivelul de abotdare si de
preocupdrile  majore  se  disting  trei etape
importante.

Etapa intdia corespunde cu prima
Jumitate a secolului nostru, cand apar diferite
@precieri asupra reliefului vulcanic in lucriri
segionale, si manuale si mai pugine lucrari care

Stadiul actual al cunoasterii reliefului vulcanic

Current frame of volcanic landform research

lon Mac, Nicolae Hodor
The volcanism represents 2 main
morphogenetic  factor,  jts corresporndent

landforms holding extensive areas in Romania
and exhibiting both Ilithologic and strucutral
leawures. It is characteristic especially for the
Carpathians.

Igneous processes are associated with
main orogenetic stages and are chronologically
placed in the three major epoclts:  the
Precambrian  and  Paleozoic epoch, the
Mesozoic epoch and the Neogerie one,

- respectively; the latier two epochs belong tv the

alpine evolution stage of ihe Carpathian
Orogelesls.

On account of the large resource inside
the volcanic blocks (complex ores, gold-silver
ores, iron ores, suiphur, clays, mineral waters
a.s.o.), volcanic areas have first drawn the
atlention  of  geologists and then of
geomorphologists.  Geologists  offered  us
crucial information with respect (o eruption
chronology, genesis and  evolution of
landformes.

The geograplic and Leomorphological
lterature covers the main volcanic areas in
Romania and consists of over 50 papers, o
which other mumerous regional studies or
Romanian global studies are added. Other
papers debate the problems of peripherical
areas,  providing  valuable  information
concernuig  platean  receding,  volcanic-
sedimentary piedmont genesis, glacis and
depressions  genesis,  drainage  network
evolution, peripheral hills morphology. Fewer
papers focus on the role of igneous rocks for
the evolution of the landforms. :

Related (o the type of approach and the
major preoccupations there are three important
steps 1o be mentioned,



putine lucrdri se refera la regiunile strict
vulcanice. Informatiile au un caracter mai mult
constatativ §i descriptiv.

A doua etapd cuprinde deceniile 6, 7 si
8, in care apar numeroase studii referitoare la
aproape toate regiunile vulcanice din tari. In
cadrul acestora a fost depdsit stadiul
descriptivist gi s-au ficut numeroase incercari
de tipizare si explicare geneticd a formelor de
relief.

Etapa a treia, de dupa 1980, corespunde
cu cresterea num@mlui de hucréri si cu mutarea
accentului pe geneza si evolufia reliefului,
tipizare si regionare. Progresele  sunt
influentate, Tn mod direct, de noile conceptii
asupra genezei reliefului potrivit teoriei
tectonicii globale §i de folosirea unor metode
moderne in determinarea vhrstei desfasurdrii
fenomenelor vulcanice. In ultimii ani, lucrdrile
au primit un important accent practic, privind
determinarea nivelului de 'mineralizare a
structurilor vulcanice, studiul fenomenelor de
risc si influenta interventiei antropice asupra
reliefului.

Incepand din prima jumatate a secolului
nostru au apdrut diverse informafii asupra
regiunilor vulcanice din Roménia. Inci din
1908, Emm. de Martonne (16), remarca faptul
cd, In Carpati, relieful vulcanic are o extindere
mare. Urmitoarele observatii sunt legate de
dezvoltarea inva{@méintului roménesc si de
activitatea unor geografi romfni si striini:
L. Sawicki (48), Emm. de Martonne (17),
R. Ficheux (8, 9), H. Wachner (63, 64, 65),
L. Somesan (55), V, Mihzilescu (18).

Lucratile apdrute dupd 1950, in marea
lor majoritate fsi propun si explice urmatoarele
aspecte: diferentierea reliefului in raport cu
vechimea formatiunilor vulcanice, studiul
reliefului vuleanic dezvoltat pe structuri efuzive
(st mai putin intruziuni), influenta rocilor
magmatice asupra reliefului, gradul de
distrugere a structurilor vulcanice, carstul pe
roci vulcanice etc.

Astfel s-a evidentiat faptul c3, In relief,
se¢ impun, in mod deosebit, structurile mai noi
(in special cele neogene), in timp ce vulcanitele
vechi sunt importante mai ales sub aspect
petrografic. Primele sunt caracteristice lantului
vulcanic din Carpatii Orientali si sudul
Muntilor Apuseni, iar ultimele se remarci in
relieful din Dobrogea de Nord, Paréing, Retezat

A first step ran over the former half of
our century when various remarks on volcanic
landforms were mentioned on the regional
studies, courses and hand books, rather then
studies of certain volcanic regions. The
information provided by them Jis rather
descriptive and informative in aspect.

A second stage went back to the sixth,
seventh and eighth decades, when several
papers referring fo almost every volcanic area
in Romania did appear. They witnessed the
decline of the descriptive spproaches and
marked several attempts at typifying and
explanation of the landforms, as well.

The latest steps was after 1980 and
witnessed an increase in number of papers and
the shift of emphasis towards the origin,
evolution, ypifying and dividing of the
landforms. Progress has been influenced
directly by the new theories of landform
genesis - inclading plate tectonics theory - and
by the implementation of modern technigques of
dating the volcanic processes. More recent
studies focussed on practical aspects with
respect of certifying the level of mineralization
in volcanic structures, examining natural risks
and influence of society upon Iandforms. ;

Starting from the first half of this
century various information on volcanics
regions of Romania has appeared. Even as earl ly
as 1908, Emm. de Martonne (16) called the
attention on the fact that the volcanic relief had
a prelty large extension, in the Carpathians.
Subsequent observations were indulged by the
development of education system and by the
activity of certain foreign and Romanian
geographers, as well: L. Sawicki (48). Emm. de
Martonne (17), R. Ficheux (8, 9), H Wachner
(63, 64, 63), L. Somesan (55), V. Mihiilescu
(18).

Most studies published after 1950
hinted at the following topics: landforms
differentiation according to the age of volcanic
formations, survey of volcanic relief laid on
eflusive, rather than instrusive formations, the
role of igneous rocks on the landforms, the |
degrees of volcanic formations downfall
(extinction), volcanic karst a.s.o.

Thus, it has been pointed out that newer
structures have a particular significance in
landscape, namely Neogene volcanites, while
older volcanic formations bear a special




Muntele Mie, Almzj, Muntele Mare, Muntii
Maramuresului, Bistrifei, Viadeasa, Apusenit
- Sudici etc.
Majoritatea cercetirilor si-au indreptat

‘&tentia asupra reliefului dezvoltat pe structurile
efuzive, mai ales pe lantul neoeruptiv al
Carpatilor Orientali. Au fost descrise si
‘emplicate  numeroase structuri  vulcanice
'_ zonuri, platouri, caldere, cratere, planeze etc.).
i Un numér mare de hiciéri se refers la
Wantii  Ciliman-Gurghiu-Harghita, ‘care au

; prezenta  celor  dond - etaje
ructurale: etajul platourilor, ce scade de
- 1 400 m in nord, 1a 950 - 750 m, in
Mg =t al conurilor, mai Tnalte cu 400 - 800
= Au fost ficute fncerciri de clasificiri
\@=netice ale conurilor si craterelor (5, 52).
g Muntii Qas-Gutdi, numerosi
wercstitori au analizat diferite aspecte privind
merfologia, geneza, vérsta si evolutia conurilor,
plstouriior, migurilor, depresiunilor si vailor
BT 46).

- Din Muntii Apuseni au fost cercetate
pufine areale, in comparatie cu langul
mic neogen al Carpatilor Orientali, poate si
cauza rehefolui mai complicat, datoritd
indrii  structurilor vulcanice neogene
mmir= alte tipuri de relief dezvoltate pe
hlite, calcare etc. (42, 57, 62).
In cadrul anatizei reliefului dezvoltat pe
magmatice intruzive din Bargiu,
i Rodnei, Tibles, estul Varatecului si
e sectoare din Muntii Oagului si Apuseni
trecut de la interpretarea majoritatii
elor pozitive de relief ca neckuri sau
1 de cosuri sau aparate vulcanice, la
derarea unora dinfre acestea (Tibles,
“aroiaga) ca morfostructuri dezvoltate pe mari
Weepuri  intruzive (lacolite, batolite etc.).
Sindiile au urmérit, printre altele, si relatia
mire eruptiv si sedimentar (49).
Suprafetele de nivelare au fost studiate
s nnmerosi cercetdtori (20, 43, 49, 55, 61, 62),
semcluziile fiind diferite, atit in privina
ui cat §i a altitudinii acestora. A fost
mes3 in evidentd interferenta unor suprafete de
woziune cu seriile de acumuliiti vulcanice,
eestea din urmd fosilizind relieful inigal de
“ienudare.
' In cadrul analizei modeldrii rocilor
magmatice au fost distinse ‘microrelisfuri
e dezagregare, cu aspect ruiniform, & fost

e
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. lithologic significance. The former ones are

characteristic for the Fastern Carpathians
volcanic range and the Southern Apuseni Mis.
and the lafter ones are visible in North
Dobrudja, the Pardng, RetezatMis, Muntele
Mic, Almaj Mts., Muntele Moare, AMaramures,
Bistritei, Viddeasa and Southern Apuseni Mts.

Most of the researchers paid attention
especially to landforms on effusive formations,
namely Ure volcamic range of ° Fastern
Carpathians. Many volcanic structures have
been explained and depicted, such as cones,
Pplateaus, caldeiras, craters, planezes a. s. o.

A large number of studies make
referance to Caliman - Guighin - Harghita
Mountains, noticing the presence of two
morphostractural levels: the plateaus level,
descending from 1 600 - 1 400 m height to the
North to 950 - 750 m height to the South, and
that of the cones, higher that the palteaus with
460 - 800 m. Attents at genetic classifying the
cones and craters have also been nionde (5, 52).

In the QOas-Gutdi Mountains, many
researchers have examined several aspects
regarding the morphology, origin, age and
evolution of cones, plateaus, hills, hollows and
valleys (4, 7, 46).

In the Apuseni Mountains, fewer areas
have been surveyed, as compared to the
volcanic range of the Eastern Carpathisns on
account of structures that are scattered among
other types of Iandforms developed on
ophiolites, limestone a.s.o. (42, 57, 62).

The analysis of the landforms Iaid on
intrusive formations like those in the Birgau,
Toroiaga, Jibles, East Viratec, and partially in
Oas and Apuseni Mountains, shifted from
considering most positive landforms as necks
and remmants of volcanic cones and judging
some of them to be superimposed
morphestrucuires on large intfrusive blocks
(acolites, batolites a.s.o.). The surveys also
aimed at the commexions between igneous and
sedimentary formations (49).

The erosion plateaus have been
examined by many researchers and permitted
various inlerpretations regarding both their
mumber and their altitudes (20, 43, 49, 55, 61,
62). There has been_stressed the interference of
some erosion plateaus with successions of
volcanic debris wiich had buried the initial
erosional relief.



explicatd formarca depozitelor aremacee si a
scoartei de alterare pe granitele din Dobrogea
de Nord (39, 40), a formelor piramidale, ace,
tarmuri, stilpi, pe ofiolitele din Trasciu (41) si
pe -valcanitele neogene (22, 43, 44). A fost
explicatd, pentru prima dati in lume, formarea
carstului pe roci valcanice (35).

Studiul cronologiei eruptiilor si a
varstei reliefului, prin metode geomorfologice
si stratigrafice, a confirmat ideea prelungirii
vulcanismului din lantul neceruptiv sudic al
Carpatilor Orientali pana in Cuaternarul
inferior (56).

Rezultatele obtinute in aceasti etapi, in
cadrul studiilor regionale, au facut posibila
elaborarea unor lucriri de sintezi privind
relieful wvulcanic din  Roménia, unele
individuale, altele cuprinse in cadrul unor
tratate sau studii mai ample (3, 44, 45).

Aceasta prezinti o vedere de ansambiu
asupra diferentierii reliefului in functie de
tipurile si vechimea magmatismului, categoriile
genetice ale reliefului wvulcanic, modelarea
rocilor magmatice etc.

Ultima etapd Incepe din anul 1980 si se
bazeaza, in parte, pe rezultatele anterioare, dar
in special, pe noile progrese inregistrate in
domeniul geologiei si geofizicii, Se pune
accentul pe cunoasterea in profunzime a
proceselor de genezi si evolutic a reliefului
vulcanic, pe smudii geomorfologice cu
aplicabilitate practica.

Au fost elaborate numeroase lucriri
intre care si studii de sintezd (25, 54, 65),
precum si o-tezd-de doctorat asupra Muntilor
Harghita (53).

Este explicat procesul de genezi a
reliefului vuicanic in concordantd cu teoria
tectonicii globale si cu etapele de evolutie a
geosinclinalelor (13, 53). Se considerd c3
Muniii Ciliman-Gurghin-Harghita se afld in
stadiul de Inceput al vulcanilor reziduali, iar
Muntii Metaliferi si QOas-Gutdi, n stadiul
avansat al valcanilor reziduali si chiar scheletici
67).

O altd problemd abordatd este cea a
tipurilor de elief vulcanic si a clasificirii
genetice a formelor (25, 67). Creste interesul
pentru relieful dezvoltat pe formatiuni intruzive
(29, 36, 37). Se desprinde ideea potrivit cireia
magmatitele din Tibles, Toroiaga, Rodna,

Analysing the igneous rocks erosion,
they described weathering microlandorms with
shattering aspects, and discussed the origin of
natural gravel deposits and mantle-rocks of
North  Dobrudja’s granites (39, 40), or
pyramidal Iandsforms, volcanic spines, pillars,
towers of Trascau’s ophiolotes (41) of Neogene
volcanic rocks (22, 43, 44). For the first time .
ever they explained the karstification process in |
volcanic structures (35).

The study of eruption chronology
(sequence) and landforms age through
geomorphologic and stratigraphic techniques
acknowledged the concept of a more recent
volcanic activity in the southern volcanic range
as compared o the northern one of the Eastern
Carpathians, that is to say Lower Quaternary
(56).

The results acquired in this period of
time witlhin regional research surveys made
possible the preparation of several global
studies with respect of volcanmic landforms
throughout Romania, some of them personal
and some collective (3, 44, 45).

These present a comprehensive view
upon the differentiation of the relief, depending
on the types and ages of magmatism, the
genetic categories of the volcanic relief. the
modelling of the magmatic rocks a.s.0.

fields of geology and geophysics. The accent
was  concentrated on the  profound
understanding of the “genesis and evolution

processes of the volcanic relief. on
geomorphological  studies with  practical
application.

Numerous  studies  have  been
ellaborated, among which we mention the
synthesis studies (25, 54, 63), and also a
doctor’s degrees study upon Harghita
Mountains (53).

The process of genesis of the volcanic
relief is explained in the light of the global
tectonics and the geosyncline’s stages of
evolution (13, 53). It is considered that the
Calimani - Gurghiv - Harghita Mts. are now in
the beginning phase of the residual volcanoes,
and the Metaliferi and Oas - Gutii Mts. are in
an advanced stage of residual or even skeleton-



Bérgau trebuie considerate fntr-o
ta cadrut Carpatilor Orientali.

in privinta suprafetelor de nivelare se
considerd c3 acestea nu trebuie interpretate ca
echivalente ale suprafetelor de eroziune fn
Carpati, Intrucat muntii vulcanici s-au format
mai tirziu dect sculptarea unora dintre aceste
nivele (54).

Cercetdrile  efectuate  au permis
elaborarea unor ghiduri turistice montane si a
unor monografii (12, 14, 34, 38).

Lucrarile din ultimii ani pun un accent
deosebit pe latura explicativa, fiind elaborate
studii  geomorfologice si geografice ample
privind regiunile vulcanice din Romania,
m cadrul unor teme s contracte de
cercetare la Catedra de geografie a Universitatii
“Babes-Bolyai” din Cluj-Napoca, Colectivul de
Geografie al Academiei Romane, Filiala Chuj-
Napoca si Institutul de Geografie din Bucuresti.

Acestea reprezintd cele mai detaliate
fucrdri asupra reliefului vulcanic din Romania.
Ele aduc importante coniributii privind
Intocmirea hartilor geomorfologice,
determinarea varstei, explicarea genezei i
evolutiel, stabiiirea mivelului optim de
mineralizare a structurilor  vuleanice prin
prisma coreldsii factorilor geoiogic responsbili
de procesul de mineralizare cu factorii
denudativi si analizeazd impactal activititii
antropice asupra reliefului. Lucririle se gasesc
in arhivele institatiilor mentionate mai sus.
Unele pérti din aceste studii au fost publicate
(15) sau sunt in curs de aparifie.

Cu mate aceste lucriri, problematica
reliefului vulcanic este departe de a fi epuizati,
mmandnd ca anil viitori s3 completeze
cunoasterea reliefului vulcanic din Roménia.

grupd aparte
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like volcanoes (67).

Another approached problem is the one
of the types of volcanic relief and of the genelic
classification of the forms (25, 67). The interest
in the relief developed on intrusive structures,
has also raised (29 36, 37). From bere
oulcomes the idea according to which the
magmatites from Tibles, Toroiaga, Rodna,
Birgadu, have to be considered a different Lroup
in the Eastern Carpathizans.

As far as the levelled surfaces are
concerned, it Is considered that these must not
be viewed as being eguivalent 1o the erosion
surfaces described in the Carpathians, because
the volcanic mountains have been formed Jater
than the sculpting of some of these (54).

The researching activity epabled the
ellaboration of some touristic mountain guides
and monographs (12, 14, 34, 38).

The studies from the recent years
concelrate on the applicative side; thus, were
elaborated  vast geomorphologic  and
geographic studies, concerning the volcanic
regions in Romania. in the frame of some
theme and research contracts, at the Deparement
of Geograpky, of the “Babes-Bolyar”
University of Cluj-Napoca, at the Geovgraphy
Group of Researchers of the Romanian
Academy i Cluj-Napoca, and at the Institute
of Geography in Bucharest,

These are the most detailed works and

studies upon the volcanic relief in Romania,
They bring important contributions concerning
the realizing of the geomorphological maps. the
detecting of the age, the explanations of the
genesis and  evolution of the refief,  the
defecting of e oplimum level of
mineralisation by comrelating the geologic
factors responsible with rthe mineralization
process wilth the denudation factors, and
analyse the impact of the anthropic acti vity on
the relief. The studies may be found in the
archives of the previous mentioned nstitutes;
some of them have been published (135)or are
about io be.
But despite of the great number of these
studies, the problem of the volcanic relief is far
from being exhausted- in the next years, the
studies will compleie the knowledee of the
volcanic relief in Romania.
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Raportul relief — structura geologica

Le rapport relief — structure géologique

Marea diversitate litologici ¢
structurald - rezultat al unui proces variat si
complex de formare a teritoriului romanesc - se
exprimd In trisdturile generale si de aminunt
ale reliefuini. Pentru anumite unitdti de relief,
modul de dispunere a stratelor, sustinut de
caracteristicile rocilor, devine un element de
referintd prin tipul de relief structural rezuitat.

Structura geologic3d foarte complexa
face ca pe un teritoriu relativ restrins - cum este
cel al Romaniei - s se Intilneasci toate tipurile
de relief structmal cunoscute, de la cel
dezvoltat pe swuctutri tabulare pind la cel
specific pénzelor de sariaj sau cutelor de
incdlecare.

1. Relieful dezvoltat pe structurd

tabulard ¢ste mai putin reprezentativ, Tind
intdlit doar fn Podisul Dobrogei de Sud, al
carei substrat geologic este format dintr-o placa
de calcare sarmatice, acoperitd cu un strat gros
de loess, care estompeazd trisiturile tipice ale
acestui tip de relief. Strucutura este “tridata”
prin mici platouri, trepte structurale, polite,
Tupturi de pantd, abrupturi pe viile afluente
Dunérii si pe valea Mangaliei.

2. Relieful _ specific structurilor
monoclinale nu numai ¢a ocupa spafii mult mai
mari, dar este si mai bine exprimat,
constituind - pentru regiunile in care apare -
una dintre notele caracteristice ale acestora.
Semnalat incd din 1924 de citre Emm. de
Martonne, acest tip de relief este cel mai bine
reprezentat in Podisul Moldovei, unde stratele
sedimentare au o inclinare generald citre est-
sud-est.

iIn partea centrala, formele structurale
sunt modelate in formatiunile de vArsta
sarmatiand, iar in sud acelea care apartin

Nicolae Josan

La grande diversité litologique et de
structure - résuitat d'un processus divers er
complexe de la fomation du teritoire roumain -
s'exprime aussi par les iraits généraux et de
detail du relief. Pour certaines unités de relief
le mode de disposition des couches, soutenu,
& ailleurs, par Ies caractéristiques des roches,
devient un élément de référence pour Je type de
relief strucutral qui en résulte.

La structure géologique trés complexe
Impose qu'on rencontre sur un fterritoire
refativement restreint - comme ceiui de Iz
Reuvmanie - tous les types de relief strucrural
connus, a partir de ceux qui se sont dé veloppes
sur des structutres tabulaires jusqu'a ceux qui
sont specifiques pour les nappes de charriage er
pour les piis de chevauckement.

1. Le refief spécifique a Ia structure
tabulaire est moins représenté, on le recontre
seulement dans le Plateau de Ia Dobrogea de
Sud dont le soubassement géologigue est formé
d'upe plague calcajire sarmatienne, couverte
d'une couche de lIcess qui cacke les fraits
spécifiques de ce type de relief. La structuge est
mis en évidence par des petits plateaux, des
gradins siructuraux, des tables suspendues, des
Tupiures de pentes ef des abruptes sur les
valiées affluentes du Danube et sur les valldes
de Mangalia.

2. Le relief spécifique aux structures
monoclinales occupe des surfaces plus larges et
i est bien représenté et confére aux régicns oi
4 se trouve une note tres caractéristique. Déid
signalé en 1924 par Emm. de Martonne, ce type
de relief caractérise tiés bien le Plateay
Moldave, oi les couches sédimentaires présentent
une melinaison génerale sur I’ Est Sud-Est.



meotianului si villafranchianului. Alternanta
Stratelor cu rezistenfe diferite la eroziune
(marne, nisipuri, argile, gresii, conglomerate,
caleare oolitice) a favorizat mentinerea unor
forme structurale bine exprimate, uneori pe zeci
de kilometri, Astfel, cuestele, aflate In grade
diferite de dezvoltare, dau un "aer de familie"
Podisului Moldovei (9).

Cele mai reprezentative cueste cu
deniveldri Intre 100 si 350 m se intdlnesc pe
cele trei laturi ale CAmpiei Moldovei : Coasta
lasilor sau Repedea la sud, Coasta Harlaului la
vest si Coasta Ibdnestilor spre Nord. Asupra
genezei si evolutiel acestor cueste s-an oprit
mai multi geografi (37, 39). V. Biciuanu
(1968) deosebea douz feluri de cueste in
Podisul Moldovei: cueste datorits exclusiv
proceselor deluviale si cueste flanc de vale.

Cueste tipice apar, de asemenea, in
Podisul Central Moldovenese, fiind favorizate
de prezenta calcarelor oolitice si a gresiilor.
Cele mai reprezentative sunt cuestele care
formeazi unul din versantii- vailor Barlad,
Vaslui, Racova, Lohan. Spre sud, in Colinele
Tutovei, cuestele sunt restranse (14).

Reversurile de cuestd - indiferent ¢3 se
muleazi direct sau indirect pe suprafata unui

Strat - reprezinti elementul esential al
interfluviilor asimetrice din Podisul
Moldovenesc.

La fel de bine exprimat este si relieful
de cueste din Podisul Somesan, dezvoltat pe
stratele cu rezistentd diferita la eroziune
(marne, argile, nisipur, gresii, conglomerate)
de varstd eocen-oligocen-mioceni. Intrat in
atentia cercetdtorilor inci de la inceputul
secolului nostru, relieful structural din Podisul

Somesan se caracterizeazi prin varietatea

cuestelor  (simple, complexe, primare,
secundare) si prin conservarea acestora datorita
prezentei stratelor de calcare, gresii - si

conglomerate compacte. Cea mai Teprezentativa
Zond o conmstituie Depresiunea sau Platoui
Huedin, unde Gr. Pasea (1561) a deosebit in
lungul vaii Capusului si apoi a Somesului Mic
pand la Cluj, trei aliniamente de cueste: cuesta
superioard, formati pe calcare grosiere care-i
conferd acesteia o vigoare deosebitd si o
indltime de 100-150 m, cuesta medie dezvoltats
pe cdlcare grosiere inferioare, din care canzi
este mai putin expresivid si cuesta inferioari

Daas la partie centrale, les formes
structurales sont modelées dans les formations
sarmatienues et au Sud dans formations qui
appartiennent au Méotien et au Villafranchien.
L'alternance des couches ayant une résistance
différente & I'érosion (marnes, sables, argiles,
gres, conglomérats, calcaires oolithiques) a
favorisé le maintien des formes structurales
bien relevées, parfois sur des dixaines de k.|
Ainsi, les cuestas étant en différentes étapes
d'évolution, donne au Platean Moldave un “air
de famille” (9).

Les cuestas les plus représentatives avec
un escaperment de 100 - 450 m se trouve sur
Irois cotés de Ia Plaine de Moldova: cuesta de
fassy ou Repedea an Sud, cuesta de Hirlsu i
I'Cuest et cuesta d'Ibanesti au Nord., Sur Iz
genése er sur I'évolution de ces cuestas op
msisté beaucoup de géographes (37, 391V
Baczuanu (1968) distinguait deux catégories de
cuestas: cuestas résulttes des processus
déluviaux et cuestas de flanc de vallde.

On rencontre aussi des cuestas ypigues
dans le Platean Central de la Moldavie er elles
sont modelées en calcaires oolithiques et gérs,
par exemple: les cuestas gui forment I'un de
versants des vallées de Bériad, de Vasiui, de
Racova, de Lohan. Vers le Sud, dms Ie
Collines de Tufova, les cuestas sont plus
restreintes (14).

Le revers des cuestas qu'il coincide, o
non, a la surface d’une couche, constirue un
élément esseaiie! des
asymumemniques du Plateau de fa Moldavie.

Tour aussi bien représenté c'est le relief
de cuesta du Plateau Somesan, dé veloppé dans
des couches de duretd différente (marnes,
argiles, sable, gypse, calcaire, conglomerats
d'dge éocine, oligocine, miiocéne). Figuram
dans le centre d'intéret dés le début du XX-ome
siecle, Ie relief actuel du Plateau Somesan es
défini par la varité des cuestas (sitaples.
complexes, primaires, secondaires) et par leus
conservation, due & la présence des calcaires
grossieres et de conglomeérats compacts. Trés
expresive c'est la zone de la Depression ou di
Plateau de Huedin, oii Gr. Posea (1963) a
identifié au long de la vallée de Capus et
Semegul Mic jusqu’ & Cluj, trois allignements
de cuestas: une cuesta superieure sur des couches




favorizata de prezenta stratelor cu nurnmulifi.

Relieful de cuesti apare bine reprezentat
si in restul Podisului Somesan, pe calcare
(stratele de Hoia) si pe gresiile oligocene
(stratele de Curtuis), de varstd oligocena,
precuimn si pe tufurile vulcanice miocene.

in Podisul Getic, desi pozitia stratelor
este  monoclinald, datoritdi  predominarii
Piefriyurilor de Candesti, relieful structural este
mai pufin expresiv fiind reprezentat numai
printr-o serie de abrupturi de tipul frontului de
Cuestd, orientate spre nord si intAlnite In
bazinele superioare ale rAurilor alohtone
precum §i pe afluentii acestora.

3. In partea centrald a Podisului

Transilvaniei - structura semiculaty sub forms

de domuri impune unele particulariti(
reliefului  structural, rezultate din raportul
relelei hidrografice cu domurile respective. Din
acest raport au rezultat o serie de situatii: cueste
dispuse fafd in . fajd, in cazul in care domul a
fost atacat axial de un réu; suprafeie structurale
fatd in fafd, formind amandoi versantii vailor
situate in zonele axiale ale sinclinalelor ce
separd domurile gazeifere; interfluviu format
din doud suprafefe structurale, cand el
corespunde boltirii axiale a unui dom sat,
dinpotrivd, el poate fi reprezentat prin doud
Cueste, in cazul In care este situat intr-o zoni
sinclinald. Pe flancurile domurilor, relieful
structural imbraca trasaturile celui dezvoltat pe
structuri monoclinale, cu mentiunca ci aici
cuestele pot avea traiecte semicirculare sau
unghiulare. In general, formele structurale pun
bine In evidentd prezenta si extensiunea fiecarui
dom gazeifer in parte (18). Unele diferentieri
locale intre modul de exprimare a reliefului
structural se datorec alcituirii petrografice.
Astfel, el apare mai expresiv in Podisul
Térnavelor, unde este favorizat de nisipurile
pontiene slab cimentate, pe cind in Campia
Transilvaniei, datoritd predomindrii argilelor si
mamelor, influentele  structurale  sunt
estompate.

4. Pe cele mai noi structuri cutate sub
formd de anticlinale s sinclinale specifice
Subcarpatilor (flis de molasi), s-a dezvoliat in
general un relief conform cu  structura,
nelipsind insd inversiunile de relief si formele
de detalin. Dintre formele structurale tipice
Subcarpatilor amintim dealurile de anticlinal,
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calcaires grossiers gui Iui confere une aflure
vigureuse et une altitude de 100 - 150 m; une
cuesla moyenne, moins expressive, sur des
calcaires grossiers et une inférieure sur de
couches avec des “nummulites™

Le relief de cuestas est lui aussi assez
bien représenté dans le reste du Plateau
Somesan, €tant formé sur des calcaires (les
couches de Hoia); sur des gres ologecdnes (les
couches de Curtuiseni) ou des tufs volcaniques
IMIOCEnes.

Dans le Plateau Gétigue, méme si les
couclies ont une position monoclinale due & Ia
procmunence des cailloutis de Cindesti, le relief
structural est peu expressif. C'est ici que font
leur apparition toute urte série d’abrupts de type
“front de cuesta” orientés vers le Nord, dans les
bassins supérieurs des rividres allochiones et de
leurs affluents.

3. Dans la partie central du Plateau de
Transylvanie la structure demi-plide sous Iz
forme des ddmes impose au relief structural
quelques particularités fournies par Je rapport
du réseau Bydrographigue avec les domes. Ces
rapports ont déterminé toute une série de
situations : cuestas diposées face & face, I oir
le dome a 616 attaqué axialement par une
riviere; surfaces structurales face & face qui
forment les deux versants des vallées de zones
axiales des synclinaux qui séparent les dimes
gazeiferes; interfluves formées par deux
surfaces  structurales  correspondant & un
bombement axial d'un dome ou, au contraire,
interflaves représeniées par deux cuestas dams
le cas d'une zone synclinale. Le relief
développé sur les flancs des domes présente les
lraits de celui qui se trouve sur les structures
monoclinales , mentionnant seulement que ces
“cuestas” peuvent étre demi - circulaires ou
angulaires.  Générallement, les  formes
striicturales mettent en €vidence Ia présence et
l'extension de chaque dome gazeiferes (18). 1l
Y a quelques différenciations locales. dans la
maniére de manifestation du relief structural,
dues a la pétrographie. De cette manidre, ce
Lype de relief favorisé par des sables pontiens
peu cimentés, est plus expressif dans le Plateau
de Tamave, lorsque dans la Plaine de
Transylvanie o prédominent les argiles et
lesmarnes, le relief structural est plus eftacé.



depresiunile de sinclinal si depresiunile de
contact cu muntele. Astfel, majoritatea
depresiunilor de la contactul cu Carpaiii sunt
situate pe sinclinalele paralele sau oblice fald de
munte. Dintre acestea, amintim pe cele mai
mari: Tismana, Novaci, Polovragi, Horezu in
Subcarpafii Olteniei (1, 33), Cémpulung,
Cémpina, Drajna-Chiojd, ulucul depresionar
din Subcarpatii Moldovei (Neamf, Craciu-
Bistrifa, Tazlau-Casin).

Dealurile care inchid la exterior sirul
depresiunile enumerate, fiind axate pe
anticlinale, sunt specifice Subcarpatilor
Olteniei (Mg, Slatioarei, D, Sécelu, D. Voitegti,
D. Sporesti) si Subcarpatilor Moldovei, unde
tipice sunt Culmea Pietricica si Culmea Plesu.

Depresiunile intracolinare de sinclinal
se intdlnesc cu precidere in Subcarpatii
Curburii (Mislea-Podeni, Niscov, Valea Lunga,
Cislau etc.). .

Unele dintre dealurile care tnchid spre
exterior  depresiunile  intracolinare  ale
Subcarpatilor Curburii corespund wnor cute
anticlinale. Astfel sunt D, Istrita, D. Ciolanu,
D. Cepturei, D. Bucov s.a.

Relieful structural derivat - rezultat tn
urma adéncirii retelei hidrografice - este
influentat de comportarea diferitd a rocilor la
eroziune. Cele mai interesante forme rezultate
sunt viile i butonierile de anticlinal, intlnite
in  Subcarpatii Olteniei (Hama, Prigona-
Zorlesti) si mai ales in Subcarpatii Curburii
(Berca-Arbanasi, Beciu, Ghiocari, Jugureni-
Breaza s.a.).Se intilnesc insa §i dealuri de
sinclinal, cum sunt Réichitasul Sovejei,
Richitagul Nerejului, Raiutu, D. Stanei, D.
Ungureanului s.a., in Subcarpatii Curburii.

Cum este s firesc, pe flacurile
anticlinalelor si ale sinclinalelor, prin adincirea
retelet hidrografice au rezultat forme de detaliu,
Teprezentate prin cueste, suprafefe structurale,
hogback-uri, cu atdt mai mult cu cat existenta
unor strate de roci cu rezistentd sporiti la
eroziune (gresii, conglomerate) a favorizat
impunerea si mentinerea lor in relief.

5. Rezultat al proceselor din timpul
orogenezei alpine, Muntii Carpai au o
structurd foarte complexd. Gr. Posea, N.
Popescu si M. lelenicz ( 1974) aratd “ca
aspectele morfostructurale difers de la o ramurs
carpaticd la alta si chiar de la un masiv la altul”.
Totusi, existd unele trisdturi comune, care

" l'extérieur ces dépressions (Dealul Iswrita,
- Dealul Ciolany, Dealul Cepruri, Dealu Bucov)

4. Sur les structures plissées sous Ia
forme des antichnaux et des synclinaux,
spécifiques  anx  Subcampates (flysch, de
molasse),  s'est  développé um  relief
conformement & Ia structure mais il Y a aussi
des inversions de relief et des formes de details.
Parmi les formes structurales Lypiques aux
Subcarpates, nous citons  Jes collines
d'anticlinal, les dépressions de synclinal et les
dépressions de contact avec Ja montagne. Les
plus grandes sont les dépressions: ZTismana,
Novaci,  Polovragi, Horezu dans les
Subcarpathes d'Oltenie (1,33), Campulung,
Campina, Chiojd et le couloir dépressionnaire
de Subcarpates de Moldavie (Neamf, Cracin -
Bistriga, Tazliu - Casin).

Dans Ie Subcarpates d’Olténie et de Iz
Courbure sont spécifigues les collines qui
ferment & I'extérienr ces dépressions, p.
exemple: Mzgura Slitioarei, Dealul Sacelu,
Dealul  Vortesti, Dealul Sporesti, Culmes
Pietricica, Culmea Plesu.

Les dépressions intracollinaires de
synclinal se mouvent potammenr dans les
Subcarpathes de Ja Courbure (Mislea-Podeni,
Niscov, Valea Lung, Cislau).

Unes des collines qui entourent’ vers

correspondent aux plis anticlinaux.
Le relief structural dérivé - le résultat de
I'approfondissement du résean hydrographiqu
est détérminé par le comportement différent des
roches & Iérosion. Les formes plus
intéressantes sont les vallées et le boutonnidres
d'anticlinal des S ubcarpates d'Oltnie (Hirna,
Prigona-Zorlesti) et surtout des Subcarpates de
Ia Courbure (Berca-Arbanasi, Beciu, Ghiocari,
Jugureni-Breaza). Mais, on rencontre aussi des
collines de synclinal, comme est le cas de
Rachitasu Sovejei, Richitasu Nerejului, Rajutu,
Dealul Ungureanului, etc., dans Jes Subcarpates
de Iz Courbure,
Normalement, sur les fancs des anticlinaux e
des synclinaux, par [Iapprofondissment do
#seau hydrographique, ont Pris naissance des
formes de détail: des cuestas, surface
structurales, hoghacks, d'autant plus que
Pexistence des roches avec résistence différente
a I'érosion (grés,conglomidrats) a favorisé leur
maintien en relief, :



permit deosebirea a doud sitpafii:  umitat
cristaline si unitdfi de flis. La tAndul lor,
unitifile cristaline pot si suporte petice mai
reduse sau mai extinse de sedimentar san pot fi
5513 sedimentar.

¢ Cristalinul, In ansamblul structurii
carpatice, a determinat marile directionr
dectonico-structurale impuse masivelor,
cobmilor sau wmor coridoare marginale sau
‘mferioare muntelui. In Carpatii Meridionali,
\@simetria  anticlinoriilor se transmite In
dsimetria  reliefului.  Astfel, anticlinoriul
Fagdrasului, cu flancul sudic mai prelung, se
‘reflectd si in asimetria masivului cu acest nume.
' In Muntii Apuseni dispunerea masivelor
ssistaline  reprezintd  principalul  element
stmuctural ce se reflectd in configuratia acestor
&munii. Din partea lor centrald - formati din

sustinute tot de
Sormaiiuni  cristaline  (Muntii Bihor, Muntii
randului, Muntii  Codru-Moma, Muntii
Plopis, Muntii Mezes), rezultind astfel cei mai
=ezvoltat sistem de horsturi si grabene din tara
filan 1:1‘5 (33).

~In Carpatii Orientali, Muntii Rodnei au
ctul unui horst asimetric, avind versantul

esprind  radiar  culmi

In amanunt, planurile de sistuozitate si
‘utele mdi largi se reflectd in relief prin mici
Sogback-uri, cueste, trepte structurale, vAi largi
=laciare obsecvente,  subsecvente si
Consecvente, intdlnite mai ales n Carpatii
Wferidionali (15, 26, 27).

-‘; o In Carpatii Orientali, formatiunile
}-xdimentar%f%zozm%}, ce formeazi
sinclinalul marginal vestic al cristatinuiui, se
fmpun in relief mai ales in nordul (Obcina
Lecina si Masivul Rardu) si in sudul acestui
sinclinal (Muntii Hasmas). Interesant este
Masivul Raru, dezvoltat pe un sinclinal
suspendat, format din calcare masive care dau
‘=orupturi impresionante, varfuri piramidale,
‘siinci  izolate  (Pietrele Doammnei, Piatra
Soimului eic.). Calcarele §i dolomitele din
untii Hasmas au generat platouri structurale
‘Muntele Fratele, Hismasu Mare, Hasmasu
Negru, Suhfrzelul etc.), abrupturi structurale,
elief de fereastrd si semifereasta tectorndcd, vai
ce falie, clippe etc.

J.Résultar des processus de ] ‘orogéne
alpin, les Carpates ont une structure tds
complexe. Gr. Posea, N. Popescu et M. Ielenicz
(1974)  affirment que “les  aspects
morphostructuranx  diff2rent d'une division
carpatique & lautre ef méme d'un masif &
{'auire”. Pourtant, il y a de traits conmuns, qui
permetient la distinction de deux situations
représentées  par [existence des unitds
cristallines et des unités de flysch. A leur tour,
les unitts cristallines peuvent, ou non,
supporter des lambeaux sédimentaires restreints
ou de veloppés.

o Dans I'édifice carpatique, Je cristallin
a provoqué les directions tectono-structurales
majeures qui s’imposent aux massifs, aux
crétes, aux couloirs marginaux ou intérienres.
Dans les Carpates Meéridionales, 1 ‘asymérrie
des anticlinaux se transmet aussi dans
l'asymétrie du relief. Ainsi. Ianticlinorium de
Fagaras, ayant le flanc sudique profongé, se
reflte dans I'asymétrie du massif Figaras.

Dans les Monts Apuseni, Ia dispesition
des massifs cristalling représente Ie Dprincipal
élément structural qui est refE dans la
morphoiogle de ces uniiés montagneuses. A
leur partie supérieure (cristallin de Giidu et
Muntele Mare) se détachent radizirement des
somumels, soulenus aussi par des formations
cristallines (Monts Bikor, Zarand, Codru-
Moma, Plopis, Meses), v msultant, de cette
maniére, le plus développé syseme de horsts et
grabens de notre pays (32). i

Dans le Carpates Orientales, les Monts
de Rodna oar 'aspect d’un horst asvmeltrique,
ayvant fe versant nordigue sous Ia forme d'un
abrupt impressionant (35).

£n detail, les plans schisteux et les plis
plus larges sont exprimés dans le refief par des
petits  hogbacks, des cuestas, des Lradins
stucturaux, vallées glacizires obséguentes.
subsequentes et conséguentes, notanunent dans
les Carpates Meridionales (15, 26, 27).

Dans les Capates Orentales, les
formartions  sédimentaires (calcaires meso-
Zoigues qui forment Je synclinal marginal ovest
du cristallin, s’imposent dans le relief surtout
au Nord (Obcina Lucina et Massif de Rardu) et
au Sud (Massif de Hasmas). Une situation i
part presente le Massif de Rardu, développé



Pe calcarele jurasice, care sunt
dominanie n sinclinalul marginal al Carpatilor
Curburii frz
Postavaru si Piatra Mare - relieful structural

R

esle  reprezentat prin
reduse. Culmea principald a Pietrsi Crajuluj
reprezinti  aripa  vesticA a sinclinalului,
redresatd la verticald.

In Carpatii Meridionali, formatiunile
sedimentare dispuse pe cristalin au varste
diferite (din carbonifer pana in cretacic) si se
intdlnesc sub forma unej fasii ce se desfasoara
din vestul Muntilor Godeanu pand in zona viii
Cema. O altd zond se afl3 in sudul Muntilor
Mehedinfi si Valcan, iar pc suprafete mai
testrdnse formatiuni  sedimentare apar in
sud-estul Muntilor Capatanii, precum si in sud-
vestul Mungilor Sureanu.Dintre formatiunile
sedimentare, se impun in relief mai ales
calcarele mezozoice si mai putin gresiile i
conglomeratele. Pe aceste formatiuni agentii
subaerieni au modelat cueste si suprafete

Sacturale, creste de flang (Vénturarija-Buila,

Oslea, Piatra Closanilor). Tn masivul Godeanu,
Gh.Niculescu (1965) arats o3 pe calcarele care
formeazd Muntii Piatra tui lorgovan s-a format
un impresionant abrupt de cuesid alungit pe
12km. ' T
In Muntii Banatului, pe cele doua fasii
de formatiuni sedimentare (Resita, - Moldova
Noug, in vest si Svinita - Svinita Mare, in est)
s¢ dezvoltdi cele mai extinse si complexe
inversiuni de relief, dar si forme de relief
conforme cu structura, Astfel, in partea vestici
a sinclinaluiui Resita - Moldova Noua,
caracteristice sunt inversiunile de relief (vai si
depresiuni de anticlinal - Bufoniera Natra-
Dobra si platouri de sinclinal - Talva Mici,
Talva .Carjei), pe cand fin partea esticd
predomind formele conforme cu structura
(creste de sinclinal - Culmea Polom Moghila)
si vaile de sinclinal. Pe flancurile anticlinalelor
apar cueste (etajate, paralele), suprafete
structurale, Zoghack-uri, abrupturi si vii pe linii
de falie.
Relieful structural din Muntii Apuseni este
legat mai cu seamd de sedimentarul
predominant calcaros mezozoic, unde apar vii
structurale, cueste, hoghack-uri, clippe, abrupruri
€ic. mai cu seamd in Muntii Codry-Moma.

- formdnd munfii Piatra Craiului,

cueste izolate i
hogback-uri_insofite de suprafefe structurale

dans un synclinal suspendu sur des calcaires
massifs  qui  produisent  des abrupts
Spectacuiaires, des pics piramidaux, des rochers
130l6s (Pietrele Doamuei, Piatra Soimului). Les
calcaires et les dolomites de Monts de Hasmas
ont creé des plateaux structuraux (les Monts
Fratele, Hismasu Mare, Hismasn Negru,
Subirzelul, efc.), abrupts structuraux, Jfenéires
et demi-fenénes tectoniques, vallées de faille,
Kippes, etc.

Sur les calcaires jurassiques qui
dominent le synclinal marginaf des Carpates de
la Curbure (Monts de Piatra Crafului, de
Postdvaru et de Piatra Mare), le relief structural
est représenté par des cuestas isoées er des
hogbacks doublés par des surfaces structurales
réduites.

Dans les Carpates Meéridionales, les
formarions sédimentaires disposées sur Je
arstallin - sont d'un dge  différent
Carbonifere  jusqu’an  Crétacd) et se
développent sous la forme d’une bande gui se
déroule de I'Ouest de Monts des Godeanu
Jusqu'e la valiée de Cerna. Une autre zone se
frouve au Sud de Monts des Mebedinti et de
Vilcan et des surfaces plus restreintes
apparaissenf aussi au Sud-Fst des Monts
Capatinii et au Sud-Ouest des Monts d
gureanu. lel s’imposent surtour les calcaires
mésozoiques et moins les grés er les
conglomerars. Sur ces formations, les agents
exogénes ont modelé des synclinaux suspendus.
cuestas er surfaces structurales, crétes de flan
(Vanturarita-Buila, Oslea, Piafra Closanilor).
Dans les Monts de Godeann, Gh. Niculesce
(1963) dmontre que sur les calcaires forman:
le mont Platra Iui forgovan s'est developpé

abrupt de cuesta impressionnant qui s’étend s
12 k.

Dans les Monts de Banat, sur Jes deux
lambeaux des formations sédimentaives (Resifa-
Moidova Noud & !'Ouest er SVI}ZIZ&E‘-SWIEI}’:
Mare & I'Est) apparaissent les inversions d :
relief Jes plus complexes, mais aussi des formes
de relief conformes & Ia structure. Ainsi que
pour F'Ouest du synclinorium Resita - Moldova
Noua sont caractéristiques les inversions
relief: vallées et dépressions d’anticlinal (i
boutonniére  Natra-Dobra J.  sommets
Dlateaux de synclinal (Tilva AMica, Talv.



O  caracteristici morfostructurald  a
Muntilor Apuseni o constituie strdpungerile
epigenetice marginale, cu chei si depresiuni de
contact (pe Crisul Repede la Vadu Crisului, pe
Crisul Negru la Borz, pe Crisul Alb la Talagiu,
Gurahont, Cociuba, pe Barciu la Marca ete.).

* Formafiunile de flis au o morfologie
aparte, exprimald printr-o mare diversitate de
forme primare si derivate, conforme i inverse,
care decurg din stilul cutdrilor si din natura
rocilor. Trasdturile reliefului structural sunt
mnpuse aici de direcia de desfisurare a
panzelor flisului, de contactele tectonice dintre
acestea, de sinclinalele si_anticlinalele din
mteriorul panzelor, de bombirile si lasdrile
axiale etc. In nordul Carpatilor Orientali, in
Obcinele Bucovinei existd o concordan{ intre
structurd  si orografie, fapt marcat si de
paralelismul culmilor si  depresiunilor (3).
Aspectul cel mai evident al adaptirii la
structurd este relieful de Aoghack-uri cu frontul
orientat spre nord-est sau est.

Relieful de Ziogback-uri se continua i in
celelalte sectoare ale flisului, dar mult atenuat.
in sectoarele In care anticlinalele si sinclinalele
au 0 bund dezvoltare au apdrut inversiunile de
relief, cum este cazul muntilor Sténisoara,
Nemira, Zama, Goru, Penteleu, Siriu sau s-a
pastrat 0 concordantd cu structura; cum este

cazul  Muntiilor Baiu, unde Inaltimile
corespund axului unui anticlinal,
Caracteristic este relieful structural

- #parut pe conglomeratele flisului cretacic care

alcatuiesc sinclinalele suspendate ale Muntilor

Ceahlau, Ciucas si Bucegi. Formele structurale

intilnite aici sunt de tipul cuestelor si a

suprafetelor  structurale, al politelor  si
abrupturilor marginale.
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Cérjei), pendant qu'a I'Est prédominent les
formes concordantes avec Ia structure: sommets
d’anticlinal (Culmea Polom Moghila) et vailées
de synclinal. Sur les flancs des amiiclinaux
apparaissent des cuestas (Etagées, paralléles),
surfaces structurales, hogbacks, abrupts et
vallées sur ligne de faille.

Le relief strictural des Monts Apuseni
est Ii¢ surfout au sédimentaire prédominant
calcatre mésozoique (Ments de Codru-Moma)
avec des vallées structurales, cuestas, hogbacks,
klippes, abrupts.

Une caractéristique morphostructurale
des Monts Apuseni est conférte par les
percements épigéniques marginaux, ayvant des
gorges et des dépressions de contact (4 Vadu
Crisului sur Crisul Repede, & Borz sur Crisul
Negru, a Tilagiu, a Gurahony, & Cociuba sur
Crisul Alb, & Marca sur Barciu).

e Les formations de flysch présentent
une morphologie particuli¢ire, exprimée par
une grande diversité des formes primaires et
dérives, conformes ou inverses qui proviennent
du style des plis et de Ia nature des roches. Les
trajts du relief structural se distinguent par Ja
direction des nappes de flysch, par leurs
contacts lectonigues, par les syaclinaux et
anticlinaux de l'extérieur des nappes, par les
bombements et aforssements axiaux etc. Au
nord des Carpates Qrientales, dans les Obcines
de Ia Bucovine, il y a une concordance entre Ja
structure et I'orograpiiie, fair rélevé par des
cimes et des dépressions paralléles (3). Le
reliel de hogbacks présente D'adaptation & la
structure Ja plus évidente ouverte au Nord-Est
oua I’Est.

Ce type de relief este aussi répérable
dans aufres secteurs du flysch, mais plus
endourci, Sur fes anticlinaux et synclinaux les
inversions de relief sont bien développées
(Monts de Stinisoara, de Nemira, de Zarna, de
Goru, de Penteleu, de Siriu) s’est conservée une
concordance avec la structure (Monts de Baiu).
Sur les conglomérats se développe un relief
Lypique avec des synclinaux suspendus (Monts
de Ceahlau, de Ciucas, de Bucegi) el des
formes structurales, des tables suspendues et
des abrupts marginaux.
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Terasele din regiunile de dealuri si podisuri

ale Romaniei

Fluvial Terraces in Romania’s Hills and Plateaus

Dealurile si podisurile se desfasoari in
Roménia pe circa 100.000 km?®, ceea ce
reprezinti aproape 46 % din suprafafa {arii, din
care podisuritor le revin 18% iar dealurilor
28 %. Prin pozitia geografica, cea mai mare
parte a lor (74 9%) se afla la exteriorul
Carpatilor, alcatuind o treapta intre mungi si
cAmpti.

Contactul cu unitaiile de relief limitrofe
se realizeaza diferit. Fata de cimpie, trecerea se
face lin, in majoriiatea situafiiur Alcl se
termina acumularile de plemisuri si nisipuri
din romanian-cuaternarul inferior din dealuri,
iar ridicarile neotectonice au fost mai slabe ca
miensitate in raport cu sectoarele interne ale
regiunii colinare. in alte cazuri, eroziunea
fluviatila §i lacustza din  pleistocen sau
neotectonica caracterizatd prin  ridicari in
dealuri i coborfiri W cAmpie au  impus
individualizarea unor contacte nete, exprimate
in diferente de nivel de ordinul a zeci sau sute
de metri, sau versanfi cu panti accentuatiy si
deosebiri structurale si petrografice evidente
{Subcarpatii Prahovei / cAmpie). intre munti si
dealuri (in cele mat multe cazuri) exista
depresiuni de contact sau structurale, trecerea
intre doud tipuri de unitafi de relief fiind neta.

Cele mai multe dealuri si podisuri se
afla in unitatile de plaforma cun  slaba
mobilitate iectonica cuaternara. Subcarpatii,
Dealurile de Vest si Dealurile Transilvaniei
aparfin unitafii siructurale de orogen carpatic.
In cadrul lor, pe fondul general ai ridicarii
cuaiernare, s-an mamfestat local 1 lasan
mubmdeq;e} Ali:imeﬁ'ic, ele se desfasoara
frecvent intre 250m i 650 m; in Dobrogea

Mihai lelenicz

In Romania, hills and plateans amount
{0 100.000 square kilometers, that is almost 46
per cent of the whole country area. Out of it,
the plateaus represent 18 per cent and the hills
28 per cent. From the point of view of their
Leographical location, the most part of the hills
and plateaus (74 per cent) are placed on the
external side of the Carpathians and thev make
togetiter a step between the mountains and the
pz’airzs

te contact with the neighbouring relief
anitts Is miscelianeous. There is a mild siope
towards the plains because the limirt is given by
the sands and gravels of Pleistocene-Lower
Quaternary age and the neotectonic was less
substanuial than in the internal hilly regions.
There are also cases where the fuvial and
lacustrine erosion or neotectonics imposed
clear {imits given by scarps of tens or hundreds
of mefres height or smuctural and
petrographical differencies (the contact of the
Prahova's Subcarpathians and the piains). The
contact with the mouniains is usaally well
marked by depressions.

Most of the hills and plateaus are
situated in the platform units with a faint
Quaternary  meotectonic  mobility.  The
Subcarpathians, the Western Hills and the Zills
of Transylvania belong o the structural vnit of
the Carpatiyan orogene. In these units, the
general  Quatemary uplift caused  local
subsidences, as well. From the point of view of
altirude, they range berween 250 and 650 m.In
Dobroudia they are very close to the sea-level
and the Subcarpathians go above 1 000 meters.

' in (his area which is mostly of Pliocene



coboara aproape la mnivelul marii iar in
Subcarpati citeva dealuri depasesc 1 000 m.

in acest spafiu, cu evolutia in cea mai
mare parte pliocen - cuaternari, s-au dezvoltat
mai multe generatii de vai din care dous sunt
mai insemnate - unele care vin din Carpati si
altele care isi au originea la contactul cu ei sl se
desfdsoars, precumpénitor, in regiunea de
dealuri sau in podis. Acestea se prezinti in
general sub forma unor culoare largi (1-5 km),
cu energie de relief de peste 150 m realizata
§>n'n adincimea riurilor indeosebi in cuaternar.
n cadrul lor terasele au o mare extindere
ocupénd intre 50 si 80 % din suprafata. Ele
constituie terenurile cu cel mai inalt grad de
favorabilitate pentru cuituri agricole si aseziri.
Aceastd caracteristicd explicA nu npumai
numarul mare §i densitatea cea mai ridicati a
agezarilor din tara noastrd dar si vechimea
milenaré de locuire a acestui spatiu.

De asemenea, comparaiiv cu rogiunile
de munte si de cAmpie, aici terasele cunosc o
clard 51 completi dezvoltare, itustrind nu numai
momente semnificative ale evolutiei reliefului
in cuaternar dar si o serie de particularitagi
genetice si cronologice. Astfel ele constitnie
baza de 1a care se pleaca in aprecieri similare in
spatiile limitrofe. Toate acestea au determinat
(in aproape un secol de cercetare geografica dar
mai ales in ultimele patru decenil) o atentie
sporitd in studierea lor.

Ca urmare s-au realizat peste 200 lucriri
(de la analize simple pe sectoare de vale Ia
studii detaliate pe bazine hidrografice si unitati
de relief majore) in care sunt urmirite cu
predilectie numarul si desfisurarea teraselor,
structura, varsta §i locul lor in  evolutia
reliefului, importanta acestora pentru habitat.

Aceste lucrari pot fi grupate dupi cum
urmeaza: teze de doctorat, in care terasele
constituie capitole distincte (1, 9, 14, 15, 19,
22, 23, 28, 29, 37, 41, 43, 45, 48, 49, 55, 59
elc.); articole ce prezinta detaliat terasele din
diferite bazine hidrografice (1, 3, 7, 8, 17, 20,
24, 27, 44, 35, 36, 39, 44, 51, 58 etc.); sinteze
despre terase pe marile unitati geografice (2, 4,
6, 11, 13, 16, 18, 21, 25, 26, 30, 33, 38, 50, 54,
61) si sinteze la nivelul intregii tari (31, 32,
42, 47, 53, 60); alte lacrari care, in secundar,
prezintd date despre ierasele unor anumite vai.

Numirul teraselor, in regiunile
deluroase side podis, este mai mare decitin

and Qualernary age, several generations of
valleys developed, two of them being more
imporiant. Some of them come from the
Carpathians and others from the contact
between the Carpathians and the hills, but all of
them flow mostly over bhills and plateaus
regions. They generally have an aspect of wide
corridors (1-5 km), with arelief index of over.
150 m achieved by the deepening of the rivers
especially during the Quaternary. Here, terraces.
have a great extension (50-80 of per cent of the
area) and represent the most favourable lands
for agriculture and human settlements. This
explains not only the large number of villages
i Romania but also the fact people settled here
thousands of years ago.

Also, comparing with the mountainous
and plain regions, the terraces are here more
clearly and completely developed, iliustrating
not only important moments in the evolution of
the relief in the Quaternary but also a series of
gepetic and chronological specific features.
Thus, they are the starting point in similar
appreciations in the Imitrophe areas. All these
determined (after almost a century  of
geographical research-but especially after the
four last decades) a greater attention i
studying them. ; _

As a conseguence, more than 200
papers were written (from simple analysis of
sectors of valleys to detailed studies of drainage
basins). They deal especially with the number
and extension of the terraces, their age and thei
place in the evolution of the relief, their
importance for the population.

These can be grouped as follows:
doctoral theses, where terraces are discussed in
distinct chapters (1, 9, 14, 15, 19 22, 23, 28,
29, 37, 41, 43, 45, 48, 49, 55, 59, etc);
paperworks which present a detailed analysis of
terraces in different river basins (1, 3, 7. 8. 17,
20, 24, 27, 34, 35, 36, 39, 44, 51, 58 etch
synthesis over the terraces in large geographica
units (2, 4, 6, 11, 13, 16, 18. 21, 25, 26, 30, 33
38, 30, 54, 61) and synthesis at the count :
level (31, 32, 42. 47, 53, 60); many papers
which, besides other information, also presen
data about the terraces along some valleys.

The number of terraces is greater in tha
regions of hills and placeaus than in he
limitrophe ones. This phenomenon can be
explained, on the one hand, because the plaris




cele limitrofe. Se explicd, pe de-o parte,
datorita faptului ci unititile de cAmpie au fost
exondate mai trziu (finele pleistocenului si
holocen), iar pe de alta parte pentru ci in munte
mobilitatea neotecionici a fost mai intensa in
comparatie cu dealurile, ceea ce a dus la slaba
dezvoltare a teraselor si la fragmentarea lor.
Numérul acestor trepte diferd insi de la o
subunitate la alta. Astfel, in podisurile din
Moldova i Transilvania, cu o evolutie
indelungaté (pliocen superior - cuaternar), vaile
mari au 6 - 8 terase, la care se adaugi o treapti
inferioara de 3-8 m - lunca inalta - (9, 10, 23,
29, 30, 40). Acelasi numir mediu este frecvent
intélnit si in lungu! vaior principale din
Subcarpati (35, 36, 38. 39, 43, 52). Aici insd
existd o mal mare variafie a numarului lor de la
un  sector la altul, impusa de ridicarea
neotectonica activa a unor anticlinale (numarnl
ajunge la 10-14, 1. Donisa, L. Badea, Al. Rosu)
sau de lasari locale in unele depresiuni - cu 1-3
terase - (2,3, 6,15 16,21, 22).

In Podisul Getic si Dealurile de Vest,
regiuni exondate treptat in pleistocen, sunt 3-5
terase (3, 4, 11, 37, 57, 58). Dobrogea a
reprezentat in pleistocen o cimpiel de eroziune
care a fost putin ridicata (13, 25, 50) iar
chmatul a favorizat pedimeniarea. Ca urmare,
doar pe vaile principale apar 1-2 trepte joase, in
strdnsa dependenta cu oscilatiile climatice si
marine din holocen.

Pe vaile de ordin inferior numérul
teraselor este muilt mai mic (1-5 in functie de
generafia careia ii apartin), creste normal din
amonte caire aval, se dedubleaza local in
sectoarele afectate de ridicari (Subcarpati) si
scade la contactul cu cimpiile san in arile
subsidente (mai ales in Subcarpati).

Altitedinile relative ale teraselor din
lungul vailor principale din marile unitad
delurcase se inscriv, in linii generale, intre
anumite valori medii: 10-15, 20-30, 35-4Q,
55-60, 80-105, 115-120 si 140-160 meti in
Podisul Moldovet; 8-12, 15-25, 35-40, S50-60,
30-S0 i 0-100 metri in Podisul Transilvaniei:
6-15, 15-25, 30-50, 50-60 $0-100 si 140-160
metri In Dealurile de Vest. Acesta releva, in
conditiile unei evoiutii climatice relativ unitare
pe intreg teritoriul deluros, o ocarecare
variabilitate in inaltarea npeotecionica a
diferitelor subunitifi ale acestora. Fac gxceplie
sectoarele in care terasele sunt convergente (la
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regions were exondated later (at the end of the
Pleistocene and during the Holocene) and, on
the other hand, because in the mountains the
neofectonic mobility was more Intense in
comparison with the hills, which led to a
feeable development of the terraces and to their
breaking up. The number of these steps is
different from one subunit to another. Thus, in
the Moldavian and Transylvanian Plateaus, that
have a long evolution (Upper-Pliccene and
Quaternary), the large valleys kave 6 to §
lerraces plus an inferior step at 3-8 m heieht -
the river floodplain - (9, 10, 23, 29, 30, 4.
The same average number of (lerraces is
frequently found along the main valleys in the
Subcarpathians, too (35, 36, 38, 39, 43, 52).
Yet, in this case, there is a larger variation of
the number of terraces from one sector io
another due to the active nectectonic uplifts of
some anticlines (10 tol4 according to I. Donisd,
L. Badea, Al Rosu), on the one hand, aor fo
local lowering in some depression (with 1 to 3
ferraces), on the other (2, 3, 6, 15, 16, 21, 22).

In the Getic Plateau and in the Western
Hills, that were gradually exondated during the
Fleistocene, the number of terraces amounts (o
Jor 3 (3 4, 11, 37, 57, 58).1In the Pleistocene.
Dobroudja was an erosional plain, lifted only a
fittle, where  the  climate  favoured
pedimentation (13. 25, 50). Conseguenily, only
the main valleys of this region have one or two
low steps which greatly depended on the
climatic and marine fuctuations during the
Holecene.

The valleys of an inferior rank have a
smaller number of terraces (1 to 5), depending
on the generation they belong to. This number
1ncreases lowards down stream and decreases at
the contact with the plains or locally in the
subsident  areas  {(especially  in the
Subcarpathians).

The relative aititude of the terraces
along the main valley in the main units of hills
are: in the Moldavian Plateau between 10-15,
20-30. 3540, 55-60. 80-105, 115-1206 and
140-160 meters; in the Transyivanian Hills and
Plateaus between 2-12, 15-25, 35-40. 50-60,
80-90 and 90-100 meters and in the Wesiern
Hills between 6-15, 15-25, 30-50, 56-60, 70-
100, 90-120 and 140-160 meters. This fact
points out, comsidering the relative unitary
climatic evolution ail over the hills, a certain



obdrsiile vailor, in depresiunile unde se produc
subsidenfe, la contactul cu cimpia) sau
divergente (pe aliniamente in ridicare) si
aceasta apare elocvent in Subcarpati. Aici, pe
fondul general al inalfarii lor, in unele sectoare
s-au produs cobordri locale (1, 6, 7, 22, 38, 47,
49). De aceea in Subcarpafi nu se pot realiza
generaliziri altimetrice nici miacir la nivel de
bazin hidrografic principal. Cele 6-8 terase cu
dezvoltare mai mare se desfasoard la altitudini
cuprinse intre 3-5 m si peste 200 m. La acestea
se adaugd mai multe trepte cu desfisurare
limitatd si care au inaltimi variabile. La
generatiile de vii mai noi si mai scurte, cu
predilectie cu caracter autohton, altitudinile
cresc din amonte spre aval, dar ele se situeazi
permanent sub valoarea celor de pe vaile
principale.

Desfigurarea teraselor in lungul vailor
relevi cdteva caracteristici esentiale. La thurile
alohtone pozitia lor raportata 1a talveg indici in
mare masura un paralelism evident (indeosebi
in Podisurile Moldovei si Transilvaniei si in
mare masura in Podisul Getic si Dealurile de
Vest). Pe riurile autoiohfone se remarci
convergenia lor in amunte i paralelismul in cea
mai mare parte a culoarelor de vale. Aceasia
caracteristica este datorata ridicarii unitare a
iniregi regiuni deluroase.

In Subcarpati, existenta unor sectoare in
ridicare (corespund unor anticlinale) sau a
altora in coborédre {depresiuni subsidente, de ex.
Tg. Jw), a determinat local divergente,
convergente (1, 6,7, 22, 37, 38, 39, 47). De

asemenea, frecerea teraselor in cAmpie se

realizeaza diferit. in vecinatatea campiilor
subsidente terasele din dealuri se efileaza
treptat (6, 20, 21, 34, 36, 42, 47), iar in
campiile piemontane sau de glacis se continua
in trepte acumuiative imbucate.

Fragmentele de terasa au o pozifie
alternativa in raport cu albiile rdurilor. Sunt s1
secioare unde asimetriile sunt nete, ele fiind
determinate frecvent de existen{a unor afluenti
cu bazine hidrografice mari, care au debite
bogate si au impins albia colectorulni spre
malul opus {ex. Siretul, Prutul, Crisurile,
Timisul, Barciul, Crasna etc.). in Podisul
Moldovei si, local, in Dealurile de Vest si
Podisul Transilvaniei, asimetria este legati si
de structura monoclinala in care, pe versantul
cuestic, dinamica activa prin alunecari de mari

variabiity in the neoteciomic uplifts of the |
different subunits. Exceptions are the sectors
where the lerraces are convergent (at the origin :
of the valleys, in the depressions where:
subsidence occur and at he contact with the
plains) or divergent (on some Iifting lines) as in
the case of the Subcarpathians. Here, on the
general background of uplift, some of the
sectors locally lowered (1, 6, 7, 22, 38, 47, 49).
That is why in the Subcarpathian river basins
generalization cannot be done on altitudes and
the six or ejght terraces that with larger
extension, can be found between 3-5 and 200
m, as steps with limited extension and variable
heights. Along the younger, but shorter
generations of valleys, with local character, the
altitudes increase from upstream (o down-
stream, bul they are permanently situated under
the those on the main valleys.

The extension of the terraces along the.
valleys points out a few essential features. At
the valleys which have their origins in the
mountains, the position of the ferraces lowards
the talweg indicate an obvious parallelism.
(especially in the Moldavian, Transylvanian
and the Getic Plateaus and in the Western
Hiils). On the local valleys one can notice their
convergence upstream and their parallefism in
the most part of the vatleys. This feature is due
{0 the unitary uplift of the hilly region.

in the Subcarpathians, the existence of
some uplift sectors (comresponding i
anticlines) or of some lowering ones (subsident
depressions such as Targu Jiu) determined locat
divergences or convergences (1, 6, 7, 22, 37
38. 39.-47). ‘The wansition of terraces 1o the
plains is. The terraces gradually disappear neas
the subsident plains(6, 20, 21, 34, 36, 42. 47).
in the piedmont or glacis plains they are
continued with accumulative joined steps.

The fragmeots of ferraces have 2
different position tc vards the river bed. Thers
are also seclors where the asymmetry is clear
being very often determined by the existence of
some (ributaries with big hydrographica
basins. They have a high flow-rate and pushed
the river bed of the collector to the vpposite
bank (eg.; the Siret, Prut. Crisuri, Timis
Barciu, Crasna rivers, etc.). In the Moldavian
Plateau and, reiated io the monocline structure
Here, on the structural scarp, the active
dynamics of the (erraces prevented their




proporiti  si  torenfialitate
dezvoltarea teraselor.

Extinderea cea mai mare a teraselor este
legatda de sectoarele de confluentd, mai ales
cand acestea corespund unor rAuri importante
{Suceava, Moldova, Bisirita, Tromsul cu
Siretul; Jijia, Baseunl cu Prutul; Somesul Mic cu
Somesul Mare; Ariesul cu Muresul etc. ).

Diferente evidente exista in
dimensiunile si fizionomia generatiilor de
terase. Cele vechi, In general cu altitudini
relative mai mari de 80 m, sunt intens
fragmentate i au infifisarea unor culmi
secundare scurte ce despart vdi toremtiale.
Terasele cu altitudini sub 60 m (indeosebi cele
de 10-20 m si 30-40 m) au dimensiunile cele
mai mari (podurli cu latime de 0,5-3 km si
‘ungimi de mai mulfi kilometri), sunt putin
fragmentate si oferd condiii optime pentru dez-
voltarea asezarilor, culturilor agricole si cailor
de comunicatie. De alifel acestea au frecvenia
cea mai mare pe toate vaile.

Sub raport swuctural la  marea
majoritate a feraselor se remarca existenta,
peste podul format din roca dura, a unui depozit
de aluviuni cu grosime de 1a 0.3 m la cdtiva
metri. In simatile mai rare, si numai Ia terasele
malte, acesia lipseéste (terase in rocd), ca urmare
2 indepartarii prin eroziume. In Subcarpaiii
Moldovei sunt si terase alcatuite In iniregime
din aluviuni (terase aluvionare).

Unele diferentieri structurale apar mai
clar intre terasele de generafii deosebite. Astfel,
Ia terasele inalte (peste 10 m), depoziml este
subfire si alcatuit din piemisuri destul de
alterate. La terasele medii (30-100 m,
depozitul aluvial este mai gros, fiind format din
pietrisuri, nisipuri, lentile de argila dispuse
frecvent intr-0 structura incrucisata. Terasele
mferioare au depozit aluvial cu grosimi de la
1 -2 m la 8100 m, alcatuit «din materiale
grosiere si fine (de la bolovanisud 1z nisipuri)
dispuse in structura torentiala sau neordonata,
reflectind  variatile climatice din  finalul
pleistocenului. Aceste situanii sunt intdloite
frecvent in regiunile delurosse cu inaltimi sub
300 m. In Subcarpasii Moldovei la terasele
infertoare iesein evidenta depozitul de aluviuni
ce depasesie 10 m grosime {(uneori 20 m»
constiuind adevarate pinze(14,15,16;.
Elementele componente au dimensiuni mard,
reflectind astfel condifii climatice perigiaciars

a impiedicat
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development by big slides and torrentiality.

The largest extension of the terraces is
related fo the confluence sectors especially
when these correspond to some important
tivers (the Suceava, Moldova, Bistrifa and
Trotus rivers with the Siret, the Jijia and Baseu
rivers with the Prut, the Somesul Mic with the
Somesul Mare river, the Aries with the Mures

river, etc.)

There are obvious differences in the
dimensions and aspects of different generations
of terraces. The older ones, generally higher
than 80 meters, are intensely broken up, having
an aspect of shorl, secondary summits that
divide the torrential valleys. The terraces under
60 meters height (especially 10-20 m and 30-40
m cnes) are the longest and larpest (0,5-3 km
width and several kilometres lenght). They are
less broken wp and offer proper conditions for
the development of settlemnents,
communication and crops. As a matter of fact
these lerraces are the most frequent ones on
most of the valleys.

From the structural point of view, most
of the terraces have a severa] meters thick
alfuvial deposit which Hes aver the hard rock.
Ar the hicher terraces (rock-out lerraces) this
laver Is lacking due to the erosiva. fn the
Moidavian Subcarparhians there are terraces
formed entirely of alluvial soils.

Some structural differences appear
more clearly between terraces from different
generations. Thus, at the high terraces f{over
100 meters) the deposits is thin and formed of
gravel with an advanced degree of adullteration.
At the terraces of medium height (30-100 m)
the alluvial deposit is thicker and it is formed
of gravel, sand and lens of clay which are
frequently disposed in a crossed structure, The
inferior terraces have an afluvial deposit of 1-2
meters up to §-10 meters thickness, formed of
boulders and sand, disposed In a torrential
structure, due o the climatic variations during
the end of the Fleistocene. These situations are
frquent in the filly regions of less than 500 m

In the Moldavian Subcarpathians, the
the inferier lerraces show an alluvial deposit
with a thickness of over 10 or 20 merers,
composed of several layers (14,15,16). The
components of this deposit have big
dimensions, thus demonstraiing the favourable



favorabile disponibilizarii unui volum insemnat
de materiale si un transport bogat. De
asemenea, la frecerca din dealuri in campie
terasele se transforma in evantaie care fie ci se
pierd rapid si succesiv in nivelul acesteia din
urm (la treptele inferioare), fie ci rimén
relativ suspendate (la cele superioare, de ex. la
trecerea din Dealurile de Vest in Campia de
Vest). Existenta unor zone locale cu caracter
subsident (Someseni, Tg. Jiu etc.) a favorizat
grosimea mare a panzei de pietrisuri si efilarea
teraselor, dupa cum in sectoarele ridicate mai
intens depozitul de aluviuni este subtire.

O caracteristica structurala importants
este datd la marea majoritate a teraselor de
existenfa deasupra stratutui de aluviuni a unui
depozit deluvio-coluvial cu grosime diferiti.
Acesta este grosier (precumpénitor nisipos) in
Subcarpaii §i in vecinatatea muntilor si fin
(prafuri) spre contacmul cu campia si in
regiunile deluroase si de podis din est si in
Dobrogea. Grosimea medie este in jur de
3-4 m. Sunt insi frecvente situatiile in care are
grosimi de 25-40 m (podisurile Transilvaniei,
Moldovei si Dobrogei). Uneori depozitele au o
dezvoltare foarte mare incAt acopera mai multe
lerase, acestea nemalapardnd ca trepte. Aici
identificarea depozitelor de aluviuni s-a facut
prin foraje sau prin urmarirea sirului de izvoare
(Podisul Moldovei). In structura lor se remarca
orizonturi loessoide ce alierneaza cu soluri
fosile in numér variabil. Depozitele loessoide
au rezultat din acumularea materialelor spalate
de pe versanti. in estul §i sud-estul tarii unde
continentalismul climei este mai accentuat o
parte din prafuri au reznitat din acumuliri
eoliene. Predominant aceste depozite s-au
acumulat in a doua parte a cuaternarului.

Terasele apartin cuaternarului. Doar in
citeva situalii (podisurile Moldovei si
Transilvaniei) unele trepte situate la o altitudine
relativa de 260 m au fost considerate ca formate
in finalul pliocenului. Stabilirea vérstei s-a
bazat pe resturile de fosile identificate in
depozitele teraselor (podisurile Moldovei si
Transilvaniei), pe date paleobotanice rezultate
din  analize  sporopolinice  (podisurile
Transilvaniei si  Getic), pe interpretarea
sclurilor fosile (Dobrogea, Pod. Transilvaniei),
prin raportarea teraselor la panzele romanian -
cuaternar mferioare (Podisul Getic, Dealurile

climatic conditions which led to an important
release of rock fragments and to an active

ransport process. Also, at the contact of the

hills with the plains, ferraces look like large

lans, that either rapidly and successively

disappear at the plain’s level (the lower steps)

or remain somehow suspended (the higher

steps, at the contact be of the Western hills with !
the plain). Some Iocal subsidences (Someseni,

Térgu Jiu, etc.} made the terraces to be thinner
and 1 the gravel cover thicker; on the other hand,
local uplifts diminished this cover thichness.

An Impertant structural caracteristic is
given by the deiuvio-colluvial stratum that fays
over the alluvitun of most of the tervaces. The
sediments are coarser near the Subcarpathians
(sandy), and fine (silts)to the contact with the
plain, the FEastern hills and plateaus and in
Dobrudja. The average thickness is about 3-4 m,
but it can reach 2540 m (in the Transylvanian.
Moldavian and Dobrudja Plateaus). Sometimes,
these deposits cover more a ferraces, so that
they do not appear as steps any more. Here, th
identification of alluvial deposits was made by
drilling or by following the line of springs (i
the Moldavian PFlateau). One can remark i
therr structure loess-like horizons that alternate
with fossil soils in a variable number. The
loess-like  deposits resulted from  the
accumuliaiion of the materials washed-off from
the hillslopes. In the Eastern and South-Easters
parts of the country, where the climate is mors
continental, a part of the dust resulied from the
eolian accumulations. Most of these deposi
accumulaied in the second part of thé
Quaternary.

The terraces belong to the Quaiernary
Only in a few case (the Moldavian and
Transyivanian Plateaus) some sieps which ar®
situated at about 200 m relative height wers
considered to be formed at the end of the
Pliocene. The determination of their age wa
based on the fossils identified in the terrace
deposits (the Moldavian and Transylvanias
Flateaus), on the paleobotanic data which
resulied from the spore-pollen analysis (in
Transylvanian and Getic Plateaus), on
inlterpretation of the fossilized soils (in
Dobroudja and the Transylvanian Plateauw)s,
on the relation between lhe terrace and
alluvial fayers from the Lower Romanian-




de Vest) etc. Pe baza schemelor cronologice
locale s-a ajuns la generaliziri pe bazine
hidrogralice (Siret, Mures etc) si pe unitafi de
relief mari (Podisul Transilvaniei, Dobrogea)
distingdndu-se cdteva terase reper (3-4 m
holocen inferior, 30-35 m Wirm, 90-115 m
finalul pleistocenului inferior) in functie de
care se aproximeaza si virsta celorlalte(1, 2, 3,
3,8, 3, 11, 13, 15, 25, 30, 31, 32, 35, 38, 41,
42,43, 45, 46, 47, 49, 52, 53, 54, 58, 60, 61).

Se disting trei complexe (generatii) de
terase cu caracteristici morfologice aparte.

Complexul inferior cuprinde terasele
formate in pleistocenul  superior-holocen
mferior, prezente pe toate viile si in toate
unitditle de dealuri si podis. Au altitudini de
pana la 35 m, dimensiuni mari, depozit eluvial
gros cu  panze freatice bogate, slabi
fragmentare $i deniveliri reduse - caracteristici
exirem de favorabile dezvoliarii asezarilor,
cailor de comunicatie si culturilor agricole.
Fomarea lor are caracter complex climato-
tectonic in Subcarpaii, climatic in majoritatea
dealurilor si podisurilor, climatic s eustatic in
Dobrogea (42).

Complexul mediu cuprinde terassle cu
altituding de la 3G - 35 m 1a 80 - 1135 m, formate
In pietsiccenul mediv-pleistocenul  superior.
Sunt bine exprimate in peisaj, oferind conditii
pentru locuire si culturi agricole. Au origine
tectono-climatica la care, pentru cele din
Dealurile de Vest si din Podisul Getic, se aduga
mnfluenta variatiel lacustre.

Compiexul superior cuprinde fragmente
de terasa aflate ia peste 115 m ce apar dispersat
pe diferite interfluvii secundare. Au dimensiuni
reduse, sunt intens fragmentate fiind acoperite
de pasuni, padure sau livezi. Rar, pe ele sunt
amenajate gospoddril izolate. Au reduse, sunt
intens fragmentate fiind acoperite de pasuni,
padure sau livezi. Rar, pe ele sunt amenajate
gospodarii 1zolate. Au origine complexa in care
cel irei factori genetici ~ tectonica, climat,
eustatism - s-an imbinar diferentiat de la un loc
la altul: tectonica pe prim plan in Subcarpati;
climatul si prim plan In Subcarpaii; chimami si
eustatismul in Podisul Moldovei, Podisul Getic
si Dealurile de Vest; tectonica i climamil in
Podigsul Transilvaniei.
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Qualernary (in the Getic Platean and in the

Western Hills). On the basis of the
chronological Jocal schemes, some

generalisations were made af the level of
hydrographical basins (Siret, Mures) and ar the
level of big relief units (the Transylvanian
Plateau, Dobroudja), a few reference terraces
being  distinguished, thus enabling an
approximation of the others” ages (1, 2, 3, 4, &,
2, 11, 13, 15, 25, 30, 31, 32, 36, 38, 41, 42, 43,
45, 46, 47, 49, 52, 53, 54, 58, 60, 61). The
reference fterraces are those of 3-4 meters
height from the Lower Holocene, 30-35 meters
from Wiirm and $0-115 meters from the end of
the Lower Pleistocene.

Three complexes (generations) of
lerraces can be distinguished each having
special morphological features.

The inferior complex includes the
lerraces formed in the Upper Pleistocene-
Lower Holocene which are present in each
valley in afl the hills and plateaus. Their
altitudes are below 30 - 35 meters but they have
big dimensions and a thick ailuvial deposit with
lots of phreatic water; they are livhuly broke up
and exiremely [avourable for the development
of  seitlements, commurrcations  and
agriculture. Their formation fas a complex
character: climatic and fectonic in the
Subcarpathians, climatic in most of the hills
and piateaus and both climatic and eustatic in
Dobroudja (42).

The medium complex includes the
terraces between 30 - 35 m and 90 - 115 meters
herght, terraces which were formed in the
Medium-Upper FPleistocene, They are weil
represented in the landscape, offerring good
conditions for settlements . d crops. They have
both a tectonic and a climatic oriein; for those
in the Western Hills and in the Getic Plateau
there 1s also an mfluence of the lacustrine
variiion.

The  superior complex  includes
fragments of rerraces of over 115 m height,
which appear heterogenously on different
secondary interfluves. They have reduced sizes.
are infensely broken up and covered with
meadows, forests or orchards. Isolated houses
are seldom built here. They have a complex
origin. The three genetic factors - iecionics,
climate, eustatism - interfered differently from
one place to another : the tectonic was the most



important facior in the Subcarpathisns, the
climate and the eustatism in the Moldavian and
Getic Plateaus and in the Western Hills, the
tectonic and the climate in the Transylvanian
Flateau.
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Relieful glaciar si crio-nival

' On the glacial and cryo-nival relief

Primele informatii despre prezenta
ehetarilor pleistoceni in Carpafi se datoreaza
geologilor P. Lehmann (12, 13) si L. Mrazec
127), care au adus drept argumente depozite
morenice, strafd si roci slefuite. Geograful
Emm. de Martonne, aplicAind metoda analizei
morfologice in Carpatii Meridionali, dovedeste
larga extensiune a glaciafiei prin existenta
formelor majore, specifice ghetarilor; circuri si
ulucuri, in cuprinsul carora treptele, pragurile si
Zavoarele, rocile mutonate (berbecit glaciari),
morenele laterale si froniale etc. dau indicatii
avind dinamica ghetariior §i procesele de
sToZINNe © acumniare.

Rezultatele cercetarilor sale publicate in
1904 (16) si intr-un ampin capitol din teza sa
e doctorat in geografie fizica (17) au pus capat
controverselor din  acea pericada asupra
existentei ghetarilor in Carpatii Meridionali’)
LCele doua tzpun de relief glaciar “tlpl..ll
Fagaras®, cu circuri ample, creste stincoase $t|
warfuri piramidale si “hpul Boraseu”, cu cn‘cun}
muci sculptate la marginea platfonnelor de-
‘eroziune, se impun in peisaj §i au fost
s=cunoscute de toli cercetatorii care ulterior au
studiat Carpatii Meridionali.

in celelalte ramuri carpatice, L. Sawicki
(42, 43) releva prezenia ghetarilor pleistoceni
in muntii Bihor si Rodna.

In pericada 1907-1940 studiile lui H.
Wahner (53) si N. Orghidan (3R) intreprinse
in Masivil Bucegi au adus noi contribuiii
privind relieful glaciar; L. Somesan (48)
semnaleazd cateva circuri in Muntii Caliman,
iar T. Moraniu (22, 23) pe pantele sudice ale
Muntilor Rodmei. In  aceasaa perioada,
cunostintele asupra glaciatiei carpatice au fost
sintetizate de L. Sawicki (44), Th. Krautner(11)
si S. Pawlowski (39).

Gh. Nicvlescn

The first information on the presence of
Pleistocene glaciers in the Carpathian Mts.
were supplied by peologists P. Lehmann
(12,13) and L. Mrazec (27). Their arguments
focused on moraine deposits, glacial grooves
and glaciated knobs. In his tum, the geographer
Emm. de Martonne undertook a morphological
analysis  of the Southern Carpathians,
confirming the wide expansion of glaciation
with its major specific forms: glacial cirques
and glacial troughs, which include glacial steps,
thresfiolds, rock-bars, glaciated knobs, Iateral
and frontal moraines, efc, suggestive for the
evofution of glacters and for erosion and
ACCUmMUIAtIon Processes.

De Martonne published his Fnadines
first in 1904 (16), subseguently he devotmv a
whole chapter of his Ph. D. thesis in physical
geography to this subject (17) . The evidence
brought by him put an end (o the controversial
debate on the exisience or non-existence of
&Llacier in the Svuthern Carpathian range. There
are two {vpes of glacial relief, one is the
so-called *Figarag type” with vast glacial
cirques, rocky crests and conical peaks, and the
other is the “Borascu type” with small,
sculptured  cirgues edging the erosion
platforms. The existence of these two types has
since been ackpowledged by all the authors
who undertook studies in the Southem
Carpathians.

L. Sawicki (42, 43) speaks about
Pleistocene glaciers in the other Carpathian
ranges, foo eg m the Bihor and the Rodna
Mountains.

Later, the studies of H Wackner (53)
and N. Orghidan (38) in the Bucegi Massif
made fresh contributions lo the glacial relief
L. Somegan (48) reported on the presence of



Cu ocazia reluarii studinlui asnpra
Carpatilor, incepand din 1955, cercetarea
reliefului glaciar a intrat intr-o noud fazd, prima
preocupare fiind identificarea tuturor circurilor
si vailor glaciare i cartarea lor, avand ca suport
noile edifii de hirfi topografice din ce in ce mai
exacte. S-a studiat relieful §i microrelieful
versantilor ¢ culmilor aferente  datorat
proceselor criogene § nivale pleistocene si
actuale.

in studiul reliefului glaciar s-a acordat o
atenfie deosebita circurilor, ca locuri de
acumulare a zapezii, de formare a frnului 51 de
zamislite a ghetarilor, dar si ca indici de
reconstituire a morfologiei preglaciare. S-a
facut o clasificare a lor in care s-au distins
citeva categorii: circuri simple (semicirculare
sau alungite), conjugate sau complexe si
complexe de circuri, acestea din urma dispuse
convergent la ob#rsia principalelor ulucur
glaciare. In afara de acestea s-a distins In
numercase regiuni o categorie de circuri
evazate (neevoluate) de origine glacio-nivala;
imperfectinnea lor se datoreazi unor acumulani
de zapadd i gheata la limita zapezilor
permanente (32).

Treptele §i pragurile din  circurile
glaciare din M. Pardng an fost interpretate de
Silvia Tancn (9) ca dovezi de largire succesiva a
circurilor glaciare prin eroziune regresiva.

Cercetarea atentd a reliefului glaciar,
mai ales a celui sculpltat ™ formatiuni
sedimentare (munfii Tarcu, Bucegi), sau in
sisturi cristaline cu infercalatii de roci dure
(cuartite, amfibolite), a relevat influenta
litologica si structurala in aspectul general §i de
detalin al circurilor. Ea este pusa in evidenta de
| asimetria circurilor, de praguri stAncoase,
' litologice, si de suprafete structurale ce se
mentin chiar pe fundul vaii (7, 28, 30). Faptul
confirmd deopotrivd adaptarea ghetarilor la
conditiile topografice preglaciare si intensitatea
moderata a eroziunii glaciare, incapabild
stearga total influenta structurii in relief. Sunt
deosebiri evidente intre circurile s vaile
glaciare obsecvente, (in genere cu relief mai
accidentat), subsecvente  (asimetrice) s
consecvente (cu relief mai domol) (37).

Gruparea si asocierea circuriler si viilor
glaciare in sisteme a depins de configuratia
relicfului periglaciar din diferite masive, ea
insdsi in concordant#t cu specificul local sau

rQ

some cirques in the Caliman Mis, while T
Morariu (22, 23) found them on the southers
slopes of the Rodna Mrts. Synthesis works
concerning the Carpathian glaciation are due to
L.Sawicki (44), Th Kriutper (11) and S
Pawlowski (39).

The investigation of this range was
resumed in 1955, with the aim of identifying
and mapping out all cirgues and glacial valleys.
The task was facilitated by the existence of
more and more accurate fopographical maps.

The major concern was to define the
relief and microrelief of slopes and afferent
summils as shaped by Pleistocene and present-.
day ezyogenes and nival processes, with special
emphasis on cirgues - places where snow
accumnulates, firn forms and glaciers are born
These are valuable indicators in the offort (o
reconsiruct reglacial morphology.
Classifications designate several categories of
cirques: simple (semicircuiar or elongated).
coryugated or complex and complexes of
cirques, the last category convergine in the
source area of major glacial troughs. Another
category of cirques, unevolved ones of glacio-
nival origin, was singled out in many resions:
in this case imperfection is the result of the
accumulation of snow and ice at the boundary
of the permanent snow realm (32,

Silvia lancu (9) assumed that glacial
cirgue steps and thresholds in the Pardng Mie
are proofs that the headward erosion indices
successively enlargements of these cirgues.

A careful approach to the glacial reliel
particularly when sculptured in sedimeniars
formations (Tarcu, Bucegi Mis) or =
crystalline schists with hard rock intercalati
(quartziies, amphibolites) has revealed i
mflnepce of lithology and structure en bos
the general and the particular aspect of th
cirgues - asymumetry, rock thresholds am
structural surfaces obvious ai the bottom of ik ;_
valley itself (7, 28, 30). This is a confirmation
of the fact that glaciers had adapred themselvel
‘o the preglacial topography; at the same lime
i# 1s an indication that the process of glacia
erosion toek place ar a moderate pace, so if s
not wipe out completely any trace of the way 5
which the refief was influenced by structurs
There are clear-cut differences between
Facial cigues  and  the  obseguent  vallews
(generally with greater relief accidents), sub-




zegional. In M. Pagiras, pe abruptul tectonic
i nord, viaile glaciare sunt scurte, in ciuda
nditiilor climatice mai favorabile, iar pe
santul sudic, prelung si slab inchinat, é,hetam
smificati erau mai Tungi. In M. Paréng, sztuanag
¢ inversd din aceleasi cauze tectomce,[
Zonjugate cu mai bune condifii de dezvoltare a
Ehetarilor pe versantul nordic.
: Din studiile efectate rezulti ci in
Carpatii  Roménesti predomina  circurile
wrientate spre E, NE si SE. Acest fapt atesta

maselor

ea se acumula pe cei estici, adipostiti, genernd
si alimentand ghetarii.

Tindnd seama de marea frecventd a
circurior st circurilor  alungite reiese ca
glaciatia pleistc-u:na in Carpa;ii Romz’ineﬂti a
de tip alnm ale caror lmmm nu dep&seau 7-8
km. Se pare ca cel mai lung a fost cel din valea
Lapusnicului, din M. Retezat, care atingea,
“dupd P. Urdea (52), 15 km.

Cercetarile de amanunt efectuate in
circunile st vale glaciare din  Carpatii
Meridionall, cea mai reprezenfativd tegiune
pentru relieful glaciar din Romania, au relevat
varietatea formelor de eroziune si numeroase
formatiuni morenice in diferite faze de
degradare sau acoperite de grohotisuri recente
si actuale (mai ales morenele laterale).
Morenele frontale (terminale sau stadiale),
situate, de reguld, {iﬂ-abw)ra altimdinii de
1250-1: wK}O ™ si ctayite in ulucurile glaciare
. phna la peste 2000 m constimie argnmente
privind  evolutia ghefarilor. Luind in
considerare morenele frontale din Retezat de la
1360 si 1600 m aititudine, dar si circurile
susﬁe-ﬁdafe, Emm. de Martonne (17) afirma ca
aici au existat doua faze giaciare.

Investigatitle din ultimii 40 de ani
efectnate toate masivele din Carpatii
Romainesti au aritat cd efajarea morenelor
frontale gi gruparea lor 1a anumite inal{imi este
un fapt general, care atesta mai multe faze
glaciare, In literarura, numaml acestora variazi

in

' M. Bleahu Fonuapiuai glaciare si periglaciare in M.
Maramuresului, Sesivnea st. a Univ “C.I. Parfon”
Bucuresi, mal 1957,

77

pentru pleistocen circulatia dinspre vest a |
de aer umed, necesar formirii
ghetaritor’, (32, 35). In timp ce pe versantii |
apusent, expusi vantului, zépada era spulberata;

sequent (asyminetrical) and conseguent ones
(with smoother Iandforinis) (37).

The manner in which cirques  and
glacial valleys came to be grouped and
associated Into syslems Is related to the
configuration of the preglacial relief in various
massits, modelled itself by local and regional
patterns. For example. on the Northern tectonic
abrupt of the Figiras Mts., glacial valleys are
short, despite favorable climatic conditions to a
different evolution. On the other hand, on the
Southern slope, which is more elongated and
dips mildly, the ramified glaciers were much
Jonger. Similar tectonic causes conjugated
with better conditions of glacier development
on the Northern flank of the Paring Massif. So,
the picture is reversed here.

Cirques in the Romanian Carpathian
chain were found fo have E, NE and SF
orientations, which means that the masses of
humid air coming from the West fézcifjfdted the
formation of Pleistocene glaciers (32, 25
While on the wind-beaten Western :Jape:. snow
was being scaltered, it kept piling upon the
sheltered  FEastern omes generating and
supplying the formation of glaciers.

The wealth of cirques, in general, and
of elongated cirques, in particular, would
suegest a P‘_/TCI’@&H character of Pleistocene
Llaciation in the Romanian Carpathians. Some
of the glaciers, however, only 7-8 km long,
were of an Aipine type. Apparently, the longest
glacier of some 15 km, according to P.Urdea
(52), had developed in the Lipusnic Valley
(Retezat Mt.).

Detailed research-work in the Southern
Carpathians - a typical region of glacial relief
in Romania - reveals a great diversity of
erosiopal forms; many moraine formations
show various degrees of degradation or are
covered by recenl and present-day scree
(especially the lateral noraines). Frontal
moraines {(terminal or stadial) wswally occur
above the altitudes of 1 250-1 300 m; moraine
levels in glacial froughs may reach ap to 2 000
m aft, constafing an indication of the
evolation of glaciers. On the basis of frontal
moraines (1300 m-1600 m alt.) and over-

' M Bleaku ,Glacial and pedglacial formations in the
Maramursy Mrs., The Sientific Session of “(C.I Parfon
Universily, Bucharest, may, 1857,



intre una (41) si trei (47) atribuite fazelor
Wirm, Riss si Mmdel. Cei mai mulfi
cercetdtori atribuie cele doud generatii de
morene din Carpafii Meridionali fazelor Riss si
Wiirm sau numai stadiilor wiirmiene, Dar daca
morenele amintite ar putea fi considerate toate
wiirmiene, marcind stadiile de retragere a
., -ghetarilor, wulucurile glaciare imbucate din

- mun{ii Fagaras si Retezat, care reclami lungi
- perioade de eroziune, ar putea reprezenta fazele

Riss si Wiirm (37). Este de presupus ci
glaciatia Riss, cea mai ampls, cAnd calota de
gheaia a invadat cAmpia germano-polon, péna
la poalele Tatrei si péni la Kiev, trebuia si-si
Zaseascd un corespondent pe culmile Carpatilor
Romfnesti, suficient de indltafi neotectonic
pentru a depési nivelul zipezilor permanente
(32). De altfel P. Urdea (52), in recentul studiu
asupra Muntilor Retezat, bazat pe rezultatul
analizelor depozitelor glaciare cu  unde
electromagnetice, distinge o glaciatie maxima
in Riss II, urmatit de faze de retragere treptati,
wilrmiene, pand in Dryasul Nou, cind ghelarii
reminiscenti se transformasera in ghetari de
pietre.

Cu toate acestea, problema rimane
deschisd, cici datele geomorfologice obtinute
péna in prezent nu sunt suficiente. Dificultatea

se datoreaza [aptuluni ci nicdieri morenele
terminale inferioare, acolo unde s-au mai_

pastrat, nu se leagh direct cu ferasele sau
conurile de dejectie de la
in Alpi, acestea din urmi avind sansa de a f;
mai corect datate. Dacii aceastd legiaturd a
existat  vreodati, eroziunea postglaciars,
stimulat3 de inalfarea Carpatilor in raport cu
regiuntle invecinate, a distrus-o impreuna cu
morenele inferioare §i chiar cu partile inferioare
ale wlucurilor glaciare. Corelarea datelor
morfologice cu cele paleobotanice i
arheologice (cele mai mulie provenind din
afara teritoriului muntos) este insuficient,

dificila si adesea incerts, ultimele punind in_

evidenfa Wiirmul superior, dar mai ales
posigiaciarul. O cercetare “intensiva” a
reliefului glaciar speram c4 va gisi raspuns la
toate aceste semne de intrebare.

Stadiul  masivelor din  Carpatii
Meridionali, reluat in 1955, a urmirit, in afara
de morfologia glaciara si a suprafetelor de
nivelare, i desfasurarea proceselor de modelare
actuala a reliefului in condifiile climatice

poalele munilor, ca

hanging cirques, Emm. de Martonne sugoested
(17) the existence of two glacial phases in the
Retezat Mts. The investigations conducted over
the past forty years throughout the Carpathian
massifs in Romania have emphasized that the
level and manner in which frontal moraines are
grouped at  certain  allitudes is general
throughout this mountain chain, attesting to the
development of several glacial Dphases.
According to literature reports, their number
varies  between one (41) and three {47,
attributed to the Wiirm, Riss and Mindel
phases. Most researchers uphold that the two
generations of Southern Carpathian moraines
belong to the Riss and the Wiirm phases, or to

the Wiirm alone. However, if all these moraines

belonged to the Wiirm, when glaciers refreated,
then the through-in throuch valleys in the
Fagaray and the Retezat Mis., which designate
long erosional periods, could be assivned to the
Riss and the Wiirm phases (37). Therefore, Riss
Zlaciation, which was the most extended one,
with the ice cap invading the German-Polish
plain up to the foor of the Tatra Mis. and the
present city of Kiev (Ukraine) must have ite
correspondent  on  the summits of the
Carpathian range in Romanis, whick were
sulficiently elevated by neotectonics to Surpass
the level of permanent spmows (32). P.Urdea
(52} presents a study on his electromagnetic
approach to glacial deposits. He distinguistes a
Riss I maximum glaciation followed by some
Wiirm phases of gradval retreat until the New
Dryas, when the remaining elaciers turned into
rock glaciers.

Nevertheless, the question s stilf
debatable, because the geomorphological datz
obtained so far are not conclusive. The fact is
that wherever lower lerminal moraines have
been preserved, they are not directly connected
with the terraces or alluvial fans at the foot of
the mountains, which is the case in the Alps,
where dating can be more accurate. If such a
connection have ever existed, then posi-glacial
erosion, stimulated by the elevation of the
Carpathians as against neighbouring reeions,
did destroy it and the lower moraines, too, and
even the lower portions of trough valleys.
There has been little correfation, so far, of
morphological, palecbotanical and archaeo-
logical data (most of which outside (ke
mountain realm). The task is difficuit and not




specifice culmilor muntoase inalte. Tempera-
turile scdzute, precipitatiile abundente (ploi si
zépezi) si variafia lor sezonierdi genereazit in
etajul pajistilor alpine si  subalpine un
microrelief caracteristic (1, 2, 6, 8, 18, 20, 32,
36, 40, 45). Se distinge astfel relieful nival,
reprezentat de microdepresiuni situate pe
platouri (resturi din suprafata de eroziune
Boriscu), dar mai ales pe culmi si de nisele de
nivajie cauzate de troienile si cornisele de
zépada acumulat sub creastd; aici se includ si
culoarele de avalange, deseori prelungite in
etajul forestier, si potcoavele nivale acumulate
izolat sau in relen, acumulate la baza pantelor.
Ciclurile diume si sezoniere ale
inghefului §i dezghetuhii dan nastere reliefului
criogen reprezentat de creste, varfuri, stnci si
versan{i ruiniformi, unde procesele de
dezagregare sunt active. La baza acestora se
acumuleazd, mai ales in circuri si vai glaciare,
mase de grohotisuri sub forma de conuri s
tdpyane. Deseori versanfii sunt brazdafi de
grohotisuri mobile (marl si rduri de pietre),
semifixate, fixate si reactivaie. Se remarca
predominanta reliefului criogen, cu precadere
" In masivele constituite din granite (Munti

Retezat - Parfing), sisturi  cristaline  (Muntii
Fagaras), calcare (Piatra  Crainlm)  si
conglomerate  {muntii  Bucegi, Ciucas,

Ceahlaun), mai ales daca au fost afectate de
glaciagie in pleistocen.

Depozitele eluviale, deluviale st solul,
sub influenta inghetului si dezghejului sunt
deseori afectate de procese de solifluxiune puse
in evidenta de musuroaie inierbate, blocuri
glisante, teraseie de solifluxiune, ghirlande si
chiar potigoane de pietre.

Chiar din faza de inceput a cercetarii
s-a propus terminologia romaneasca a acesior
forme (folosidu-se chiar unii termeni populari}
care apoi a fost in general adoptata la noi.
Primele rezultate ale studinlui reliefulni
crie-nival au fost sintetizate de V. Mihailescu,
T. Morariu (21), de T. Morarin si colab. (Z6),
Gh. Niculescu, E. Nedelcu (36), T. Morariu,
Al Savu (25) si P. Cotet (4). Cercetarile de
detaliu efectuate si in alte masive muntoase din
Carpatii Orientali st Occidentali au condus la
conturarea unui efaj morfoclimatic crio-nival in
Carpafii Roménesti, corespunzater, in genere,
pajistiler alpine si subalpine, care oferi un
poten(ial natural aparte. Acest etaj, desfasurat
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often sufficiently pertinent. Paleobotanival and
archacological evidence would suggest an
Upper Wiirm and especially a post-glacial
phase. It is expected that intensive research info
the glacial relief will come up with an answer
fo all these questions.

Apart from glacial morphology and
levelling surfaces, the investigation of the
Southern Carpathian range, resumed in 1955,
was aiming fo establish the fmpact of present
day modeling processes in the specific climate
of high mountain ridges. The low temperatures,
the abundant precipitations (rain and snow{alls)
and their seasonal variations shape a
characteristic micro-relief of alpine and sub-
alpine pastures (1, 2, 6, 8, 18, 20, 32, 36, 40,
45). We find a nivation relief, represented by
microdepressions  situated on  tablelands
(remnants of the Bordscu erosion surface), and
moreover on summits and spow  niches
produced by heaps and cornices of snow
accumulated under the crests, e.g. avalanche
corridors often extending down to the forest
belt, and isolate or successive occurrences of
nivation protatus af the foot of slopes.

The daily and seasonzi cvcles of
freezing and melting geperate a crvogenic
relief: crests, peaks, rocks and ruiniform siopes,
where (JIsageregalion processes are  guite
active. Massive accumulations of talus gather at
their feet, especially in cirgues and glacial
valleys, in the form of cones and slopes. Often
enough, slopes present half-fixed, fixed and
reaciivated, mobile screes (rock seas and
streams ). The cryogenic refief is found
preponderandly in massifs made of granite
{Retezat, Pardng Mis), crystallipe schists
(Fagdras Mis. ). Iimestones (Piaga Crajului
AMassif) and conglomerates (Bucegr, Cincas and
Ceahldu Mis.), especially where affected by
Pleistocene glaciation.

Alluvial, defuvial deposits and soils, if
subyect to freezing and melting, offen undergo
sofifluxion, as shown by the presence of thufur,
rock creep, sofifluxion lerracettes, stone
garlands and even stone polygons.

In the early stage of research,
suggestions for a Romanisn terminology of
these forms {(sometimes popular terms) were
made and subseguently adopted. The first
synthesis studies of the crvo-nival relief are due
to V. Mihdilescu, T. Morariu (21), T. Morariu




astazi la altitudini de peste 1 700-1 800 m, este et al (26), Gh. Niculescu, E. Nedelcu (36), T.
0 reminiscen{d a fntinsei arii periglaciare care,  Morarin, Al Savu (25) and B. Cotef (4).

in perioade cu climat sever, cuprindea intregul  Detailed research carried out in other massifs of
teritoriu al Roméniei. the Eastern and Western Carpathian ranges has
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distinguished the presence of a cryo-nival
morphoclimatic relief in the Romanian
Carpathians corresponding, in general, to the
realm of alpine and sub-alpine pastures. This
realm, of a particular natural potential, is found
today at heights of over 1 700 m - 1 800 m and
Is a remnant of the vast periglacial area which,
when the climate was severe, covered the
whole of Romania’s territory.
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Cercetarea gecomorfologica a masivelor montane

The geomorphological study of mountain arcas

Studiul geomorfologic pentru spaliile
montane din tara noasira se remarci, dupi anul
1960, ca o trisAturd specificd in  sistemul

preocuparilor geografilor romani. O
refrospectivi  realizatd in  acest sens fin
bibliografia  de  profit  geomorfologic

demonstreaza ¢d mai mult de 60 de publicatii
mai imporiante (tratate, teze de doctorat,
culegeri de studii, articole individuale etc),
abordeazd ntr-o manierd mai ampld, generald
ori relativ analiticd, studierea geomorfologicd a
numeroase sectoare carpatice din Roménia,
aceste lucrdri fiind Tnsolite frecvent de
materiale cartografice, grafice si fotografice.
Nu consideram ca investigalia noastra pentru o
astfel de problematicd este absolut integrala,
dar apreciem c3 ea r@spunde intr-¢ proportie
suficient de cuprinzitoare unei sinteze de acest
gen.

O privire de ansamblu ne-a  oferit
posibilifatea s3 constatdim 3 o astfel de
cercetare geomorfologic? a fost prezentd in
toate cele frei diviziuni montane principale:
Carpatii ~ Orientali, Carpatii  Meridionali,
Carpatii ~ Occidentali, refinind, totodald,
observatia ¢& ultimele doud ramuri carpatice
defin oarecare prioritate in efectuarea unor
asemenea studii.

A dova remarci wvizeazd faptul 3
studiile care s-au realizat abordeaza o sferd
largd de  latun ale  interpretarilor
geomotfologice: definirea wnor etape si faze
paleogeomorfologice  pentru ansambluri
regionale carpatice, ori pentru masive montane
individuale; cunoasterea suprafefelor de
nivelare; morfologia glaciard, periglaciari si
crio-nivald; relieful teclonic, structural s
petrografic;  relieful fluviatil;  specificul
modeldrii actuale 2 reliefului, incluzand si

Mihai Grigore

A specific concern of the Romanian
geographiers  alter 1960 has been  the
geomorphic study of the mountain areas o
Romania. A bibliographical retrospection has
proved (hat more than 60 important
publications  (treatises, doctoral theses,
collections of studies, individual articles, etc.),
approach in a more ample manner, generally or
analytically, the geomorphic study of many
sectors of the Romanian Carpathians. These
works are often accompanied by cartographic
malerials, diagrams and photos. We do not
consider our mvestigation of such an issue (o
be holistic, but we appreciate it as being
comprehensive enough

An overview has offered us the
posstbility to ascertain that such a geomorphic
research has been present for all the three main
mountain divisions: The Eastern Carpathians,
The Southern Carpathians and The Westemn
Carpathians, the last two being somehow more
altractive for such studres.

The second remark points at the fact
that these studies approach a large variety of
geomorpliic issues: the definition of some
paleogeomorphic stages and phases for regional
Carpathian ensembles, or for individual
massifs; the planation surfaces; the glacial and
periglacial morphelogy; the tectonic, structural
and petrographic relief; the fluviatil relief: the
specilic  features of actual relief shaping
including the processes and the forms of
degradation of the geomorphic landscape; and,
somelimes, ils Interference with other
categories of geographical potential, etc.

Besides the proper geomorphic studies,
there are some works in which the presentation
of the mountain relief is done within certain
limits, in principle in correlation or interference



procese §i forme de degradare a peisajului
geomorfologic; si, uneori, interferentele
acestuia cu alte categorii de potential geografic
elc.).

Alaturi  de  studille  geomorfologice
propriu-zise, existi si  unele lucrdn in
confinutul cirora prezentarea reliefului montan
se face nurar in anumite limile, in principin Tn
cadrul unor corelafii sau interferenie cu alte
componente ale peisajului geografic, ca de
exemplu, hidrografia, vegetatia §i solurile,
caracteristicile de umanizare ale spatiuiui
carpatic, sectoare depresionare etc.

Acestui cadru informativ cu privire la
direcfiile angajate in principal de studiile
geomorfologice, 1i sunt incluse si unele dintre
cele mai importante aspecte de organizare a
cercetdrilor efectuate asupra reliefului carpatic
din Roménia, refinind, de exemplu i faptul ca
mal  existF si alte laturd  ale  cunoasterii
morfologiel carpatice, asa cum este fipizarea de
ansamblu a masivelor montane (52), in care
sens se diferenfiaza in sistem categorii distincte
in funcfie de criteriile altimetrice, generzd, stil
de modelare. Criteriul altimetric este interpretat
diferenfiat in raport de anumite niveluri de
referinfd (altitudine absoluti, efectivd, relativa
corelati cu  pozijia bordurii montane, in
corespondenfd cu prezenfa etajelor alpin i
subalpin, valoarea procentuali a nivelului de
cuprindere a varfurilor cu altitudine maxima,
modul de utilizare a muntelui raportat la
anumite etape istorice). Clasificarea este
concepuld, de acelasi autor, in relafie de stilul
morfotectonic (alpin, hercinic, mixt), asa cum
sunt cele carpato-alpin, alpino-hercinic mixt,
munfii vulcanici ete. De asemenea, modelarea
externd si specificul manifestdrii acesteia pot
reprezenta wn crileriv pentru  diferentierea
categoriilor de subunitdfi carpatice, fin
concordan{d cu  existenfa suprafefelor s
nivelelor de eroziune, relieful glaciar, carpatic,
relieful modelat pe conglomerate. De fapt si
cerceldrile efectuate in Tara Lipusului (46),
corelate cu Munlii Vuleanici de Nord (Oas-
Tibley) si masivul cristalin Preluca, pun in
eviden{d unitifile morfostructurale alcfituite din
Muniit Oas, Poieni sau [gniy, Gutdi, Lapus,
Tibles, depresiunile intramontane Oas, Firiza,
Chiuzbaia, S#sar, Cavnic, Bloaja, Poiana
Bolizei, Bdiu , ¢8t yi etapele de dezvoltare
marcate prin suprafefe de denudare (patru

with other components of the geographical
landscape, such as, hydrography, vegelation
and sorls, the characteristics of Fuman
intervention in the Carpathian areas, depression
seclors, efc.

This informative framework regardine
the  main  directions of  research  in
geomorphology also includes some of the mos!
important aspects of the organization of the
research on the Carpathian relief in Romania
At the same time, there are also some ofher
sides in the knowledge of the Carpathian
geomorphology, such as the typification of the
mountainons massifs  (52)  info disfin«:‘il
categories, depending on criteria like altimetry,
genests, style of shaping. The altimetric
criferfon  is  inferpreted  differently  in
comparison with certsin levels of referance
(absolute, effective, or relative  altitude
correlated with the presence of alpine and sub-
alpine zones, the percentage of the level wich
includes the highest peaks, the mountain use in
different historical ages). The classification is
conceived by the same author as depending on
the morphotectonic style (alpine, hercynian,
mixed). At this ime, the external shaping and
the specific nature of #s manifestation car
represenr a criterion for separaling categories of
Carpathain sub-units, in concordance with the :
existance of erosion surfaces and levels, with
the glacial, karstic and conglomerate relief, As
a malter of fact, the researches conducted in
Jara Lapusvlui  (46), correlated with the
volcanic mountains in the North (1 Oay-Tibles)
and the crystalline massif of Preluca, have also
shown the motphostructural units of Ous,
Porenr, lIgnis, Gwdi Lipus and Zibles
Mountains and intramontane depressions of
Oas, Firiza, Chinzbaia, Sisar, Cavnic, Bloaja,
Poiapa  Botizei, Bdiu . The stdy fas
underlined, as well, the stages of development
marked by denudation  surfaces  (four
complexes of erosion and a piedmont level),
the relations among the erosion surfaces, the
periglacial relief, the evolution of the river
system, the glacis surfaces, the prezent-day
processes, ele. The study is dominated by (he
idea of ordering and  classifying the
geomorphic  components in  an  area of
Carpathian confact.

The geomorphic research of the
Romanian sector of the Carpathian range 7s




complexe de eroziune si un mnivel de tip
piemontan), raporturi dintre suprafefele de
eroziune, relieful periglaciar, evolufia refelei
hidrografice, glacisurile, procesele
geomorfologice actuale elc., constatindu-se st
in acest studiu integrarea ideii de a ordona s
clasifica componentele geomorfologice dintr-
un spafiu carpatic de contact.

Pentru  ansamblul  langpului carpatic
romanesc, cercetarea geomorfologici se afla
sintetizat@ In structura unor tratate de geografie,
a unor cirfi tematice, dar si in articole de o mai
largd cuprindere in cadrul cdrora se prezin(d
probleme vizind: morfologia glaciard  si
periglaciard; suprafefele de nivelare; geneza si
evolufia véilor transversale carpatice; etapele
morfogenetice ale Carpafilor Romanesti;
modelarea torentiald in Carpali; relieful carstic
etc.

Morfologia din regiunea Carpatilor
Orientali a facut, in general, obiectul unor
lucrdri de doctorat, cit si al unor articole,
acestea din urmi expriménd, in majoritate, si
sinteze de o anumitd generalizare cuprinzand
nu numai masive montane individuvale, dar si
grupdri ale acestora. Cu o serie de spafii
neintegrate  cercetdrii, imaginile analizei
geomorfologice din Carpatii Orientali au lotusi
0 desfagurare aproximativ Inlfnjuitd, incluzind
si arealul Carpatilor de Curbwrd. Gruparea

montand a Obcinelor Bucovinei a  fost
cunoscutd prin studierea aspectelor
morfostructurale i morfolitologice,  de

exemplu Obcinele Mestecznis si Feredeu (12),
a etapelor de evolufie geomor{ologici a tuturor
obcinelor (31). Ulterior, ntr-un studiu de
doctorat, Obcinele Bucovinei sunt cercetate
integral geomorfologic (4). Pentru sectoare
himitat individualizate, relieful montan a fost
complex investigat, ca de exemplu: “Tara
Dormelor studiu  geomorgologic  (35):
“Geomorfologia Viii Bistrifei” (11); “Muniii
Haghimas si zona Cheilor Bicazulvi. Studiu
geomorfologic cu privire specialdi asupra
carstului” (9). Acestor studii li se adaug cele
cu o tematicd selectivi sau parfiald, ca de
exemplu  “Vulcanocarstul  din~ Masivul
Caliman™37); “Masivul Ceahlfu. Studiu fizico-
geografic” (56); “Modelarea nivo-glaciara din
Masivul Caliman™ 36),  “Fenomene
periglaciare in Carpatii Orientali si de Curbura”
(21) ete.
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synthetized in the structure of some geography
lreatises, thematic books. but also in more
compreliensive articles in which are presented
issues such as: the glacial and periglacial
morphofogy; the planationsurfaces; the genesis
and evolution of the Capathian transverse
valleys; the morphogenetic stages of the
Romanian Carpathians; the torrential shaping
m the Carpathians; the karstic relief, efc.

The morphology of the FEastern
Carpathains fas been approached in doctoral
theses and articles, most of the latter being at
the same sime syntheses of a certain generality
refering both to individual massifs and groups
of massifs. Even though there are areas which
have not been subjected yet ro research, the
geomorphic analysis of the Eastern Carpathians
has, however, a continuous sequence including
also the Curvature Carpathians. The mountain
area of the Obcinele’ Bucovinei was studied
from the morphostructural and
morpholithological points of viev, for instance
Obcina Mestecinis and Obcina(l2), or of their
evolution (31). Subsequently, in a doctoral
study, Obcinele Bucovinel were investigated
from the geomorphic point of view, all the
specific issues being taken into account (4). A
complex research of the mountainous relief was
conducted for limited areas, for exemple: “The
Dorna Depression - a geomorphic study” (35);
“The Geomorphology of the Bistrita Valley”
(11);"The Highimas Mountains and the Bicaz
Gorges. A Geomorphic Study with special
Aliention to Karst” (9). In addition to these
approach, there are selected themes, as, for
instance, “The Pseudo-Karst in the Volcanic
Rocks of the Ciliman Massif” (37); The
Ceahiau Massif. A  Physico-Geographical
Study” (56); “The Nivo-Glacial Shaping in the
Ciliman Massif” (36); "Periglacial Phenomena
7z the Eastern and Curvature Carpathians” (21),
etc. There also existed preoccupations for
thecognition of some general aspects in
connection with the evolution of the Eastern
and Curvature Carpathians (23, 24), and more
ample studics which dealt with some of their
units(4, 22, 25, 33, 35, 56, 57).

The study of relief in the Southern
Carpathians in the Jast three decades bas also

' Obcind/pl. Obcine = term used by the Romanjan
geographers o designate short but flat or rouded ridges.



De asemenea, au existat preocupiri si pentru
cunoagterea unor aspecte de ansamblu privind
evolufia Carpafilor Orientali gi de Curbura (23,
24), dar i studii mai ample pentru unele unitifi
montane (4, 22, 25, 33, 55, 56, 57).

Studiul  reliefului  din Carpafii
Meridionali In ultimele trei decenii s-a

concretizat, in principal, prin realizarea de
cercetdri localizate fn cadrul limitat al unor
masive montane, in esenfa lor acestea
constituind subiectul anumitor teze de doctorat.
Acestea se caracterizeaza printr-un confinut
care reflectd, In majoritatea situatiilor, analize
geomorfologice ample, deoarece ele includ
probleme de reconstituire a diferitelor suprafefe
de nivelare de tip penepleni yi pediplend, nivele
de bordurd montand, reflectind in gpeneral
explicarea unet geneze complexe
(poligenetice). Pe suportul acestor trepte
majore de relief sunt individualizate alte
sisteme de morfologii genetice, unele dintre
acestea reflectand caracterul derivat, evoluat pe
fondul montan preexistent. Din acest punct de
vedere studiile (rateazdl, In funclie specificul
masivului montan, elemente de morfologie
glaciard, periglaciard, crio-nivald, forme de
reliefl tectonic, structural, petrografic,
morfologie fluviatili mai veche si recentd,
caracteristicile proprii modeldrii  actuale a
reliefului, inclusiv unele elemente de relief
antropic.

Pentru  Masivel Bucegi, fizionomia
exprimi  efectele  structurii geologice s
litologice. Astfel, suprafefele de nivelare,
restrinse n general ca areale, reflectd evidente
complexe sculpturale pastrind local caracter
structural si litologic, putind fi sincronizate cu
cele din alte sectoare carpatice (30, 31) De
exemply, in jurul Varfului Omu, la altitudinea
de * 2 450 m se remarci o polijd dominatd de
martori de eroziune care corespund suprafe(ei
de nivelare Bordscu, iar in lungul vaii Ialomita,
suprafefele de nivelare modelate in formatiuni
geologice eterogene la altitudini de + 1 600 m
sunt echivalente suprafetei Rau Ses, in timp ce
la bordarile sudici, esticd si nordicd a
Bucegilor, cu aspect de pinteni, poate fj
identificatd suprafata Gornovita (sau nivelul
Predeal, la Vilsan, 1938; Velcea, 1965).

Studiile realizate pentru  Mungii
Fiedrag-lezer caracterizeazi, in ansamblul lor,

materialized, mainly, in the research of cerfain
massifs, some of the studies being vndertaken
for doctoral thesis. In most cases the content of
the research reflects ample geomorphic analysis
because 1t includes issues such as  the
reconstitution of paleogeomorpic stages and
phases, the identification of different levelled
surfaces of peneplain and pediplain type and of
bench-type surfaces at the border of the
mountains, the general explanation of complex
genesis. These major steps of refief offer the
ground for the development of other systems of
&genetic morphologies, some of them reflecting
their derived character. From this point of view
and according lo the specific of eack of the
massifs, the studies deal with elements of
glaciat and periglacial morphology, forms of
feclonic, structural and petrographic refief, old
and recenft fluviatile morphology,
characleristics of the present geomorphic
shaping of relief, including some elements of
anthropogenic relief,

For the Bucegi Massif, the physionomy

expresses  the effects of geological and
fithological  structure.  Thus, the levelled

surfaces, generally with limited areas, reflect
obvious sculptural complexes which locally
show a structural and lithological character.
They can be synchronized with the ones in
other massifs (30, 31). For exemple, around the
Omu Peak, ar + 2 450 m altirvdine, there is a
dominant bench of outliers which correspond ro
the Borascu levelled surface; along the Jalomita
valley the levelled surfaces formed on
heterogeneous geological structures at + 1 600
m are equivalent to the Riu Ses surface; the
Gomovifa sutface (ot Predeal at Vilsan, 1938:
Velcea, 1965) having the aspect of spurs, can
can be indentificd on the Southern, Eastern and
Northern flanks of the Bucegt Mis.

The studies accomplished for the
Fagaras-lezer Mountains characterize  this
geomorphic space as being an association of
sharp inferffuves with high altitudes, a
harmonious structure, an expressive relief with
multiple levels and deep glacial valleys, an
alpine landscape. The main ridge of the Figdras
develops West-East along some 70 km, the
altitudes exceeding frequently 2 000 m
(Moldoveanu, 2 544 m; Negoiu 2 535 m;
Vistea Mare, 2526 my; Cilun 2 522 m;



acest spatiu gecmorfologic ca reprezentind o
asociere de interfluvii ascufite, puternic
denivelate, intr-o structurd armonioasi, un
relief expresiv etajat, cu interferenta de culoare
de val glaciare adénci, un peisaj specific alpin.
Creasta principald a Figirasului se desfisoard
pe directia vest-est pe o lungime de circa 70
km, mentinfindu-se frecvent la peste 2 000 m
(Moldoveanu, 2 544 m: Negoiu, 2535 m:
Vistea Mare, 2 526 m; Caltun, 2 522 m:
Vénidtoarea lni Buteanu, 2 507 m). Efectele
modelarii sunt puse in evidentd de suprafefe de
nivelare, relieful glaciar, periglaciar, crio-nival,
structural §i petrografic (41). Suprafata de
nivelare Borfiscu este situatd intre 2 200 si 2
400 m altitudine absoluti, ea formind rama
monfand inalti, fiind interpretati ca un rest
dintr-o suprafat de nivelare carpatici a cirei
modelare a Tnceput In cretacicul superior si a
durat pAna la sfarsitul oligocenului. Suprafata
Réu Ses se desfisoard intre 1 600 §i 1 800 m
altitndine, coboard sub forma unor culmi
prelungi in bazinele rdurilor Capra, Buda,
Vilsan, Raw Doamnei, iar tn Muntii lezer are o
mare extindere formind o bordurd fnaltd in
lungul  vailor DAmbovitei si  Oticului,
prelungindu-se si 1n alte sectoare. Obérsiile a
numeroase cursuri de ape corespund nivelului
RAu Ses. Suprafaia Gomovita se dezvolta ca
trepte morfologice in sudul Fagaragului, sub
forma unor culmi racordabile, patrunzind si pe
unele culoare de vai principale; altimetric acest
nivel coboara pani la 1 300 - 1350 m, ca umeri
de vale. Ghetarii au modelat, in pleistocen, in
concondantd cu duritatea rocilor, planurile de
sistuozitate, elementele structural-geologice,
circuri glaciare, custuri, praguri etc, de o mare
diversitate si extindere, reflectind astfel efectul
genetic a doua faze glaciare.

Muntir Pardne-Cindrel sunt
caracterizafi ca reprezentdnd un masiv unitar
(31). Culmile inalte de peste 2 160 - 2 200 m
au fost afectate de glaciatie, intensitatea si
efectele acesteia fiind diferite in raport cu
inalfimea, masivitatea, orientarea culmilor.
Suprafafa de nivelars Borfiscu, rest din
pedipleni carpaticd (19, 50), se remarcd prin
doud trepte (2 000 - 2 200 m si 1 800 - 1900
m). Pe marginea acestei suprafeje de nivelare
au fost observate circuri glaciare suspendate. Pe
marginea Muntilor Sureanu se contureazi inci
un nivel, ca o prispd restrfnsd (suprafaja de
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Vanitoarea Iui Buteanu, 2 307 m). The levelled
surfaces, the glacial, perigiacial, structural and
petrographic relief are evidences of the shaping
processes. (41). The Borfsce levelled surface is
situated between 2 200 m and 2 400 m,
altitude, forming the highest mountain level If
s Interpreted as being a rempant fom a
Carpathian levelled surface whose shaping had
started in the Upper Cretaceous and ended with
the Oligocene. The Rin-Ses surface extends
between 1 600 and 1 800 m altitudes. In the
river basins of Capra, Buda, Valsan and Riv
Doamney it descends as long spurs, while in the
lezer Mountains it has a greal extension
forming a high surface of bench-type along the
valleys of Dimbovita and Otic, extending in
the other sectors, too. The headwaters of many
streams correspond to the Riu-Ses level The
Gornovifa surface appears like morphological
steps in the Southem part of the Figiras Mis,
having an aspect of commected spurs,
penetrating also into some main valleys: this
level can be found at about 1 300 - 1 350 m
altitude in the form of valley benches. During
the Pleistocene the glaciers modelled complex
Qacial  cirgues, glacial  valleys, glacial
theresholds, etc, all of a great diversity and
extension, reflecting the genetic effect of two
Llacial phases.

The Parang-Cindrel Mountains are
characterized as representing a unitary massif
(31). The high ridges at above 2 100 - 2 200 m
were affected by glaciation, its infensity and
effects being different and dependine on
altitude, massivity and exposition of the ridges.
The Borascu levelled surface, a remnant of the

two steps (2 000 - 2 200 m and 1 800 - 1 900
m). At the edge of this surface one can observe
suspended glacial cirques. Besides Sureanu
Mountarns apears another level in the form of a
limited bench (the bench-type surface, Posea G,
1964). For the ensemble of the regional
mountan space one can distinguish an alpine
step, a middie mountain step and a step of low
mountains. The geomorphic studies in the
Southern Carpathiaps have also approached the
Petrosani Depresion (29, 37), situated in the
upper basin of the Jiu, between the Parfing and
Vélcan Mountains, in the South, and the
Retezat and Sureanu Mountains in the North.
The depression has a lectonic-erosion origin. Its



bordurdi, Posea, 1964). Pentru ansamblul
spatiului montan regional se individualizeazi o
treaptd alpind, una montand mijlocie si alta
montand infericard. Studiile geomorfologice
din Carpafii Meridionali s-au orientat si asupra
arealului Depresiunii Petrosant (29, 31), situata
intre Muntii Parfing ¢i Vilcan 1a sud si Muntii
Retezat st Sureanu la nord, In bazinul superior
al Jiulwi. Depresiunea, de origine tectono-
erozivd, si-a Inceput schifarea fnci din faza
orogeneticd mezocretacicd a sariajului carpatic,
scufundarea producindu-se in oligocen, iar
pani in miocen depunindu-se materiale (marne,
argile, gresii, sisturi carbunoase si cirbuni);
sedimentarea a continuat pind la sfarsitul
tertiarutui. In relieful depresiunii, ca urmare a
evolutiel romanian-cuaternare, s-au format
piemonturi, vii cu terase si lunci.

Munfii  Godesnu, separind partea
vesticd a Carpatilor Meridionali, formeaza
limite marcate prin deniveldri de cel pufin 200-
600 m, de origine tectonicd, separfind unitatea
morfostructurald a muntilor de bazinele
sedimentare limitrofe (Depresiunea Getic3,
bazinele Hateg, Timis-Cema si Petrogani).
Masivul Godeanu ocupd o pozitie aproape
centrald In spafiul montan dintre Jiu, Timis,
Cema. Asimetria geperaldi a masivului
corespunde cu specificul constitutiei geologice,
el fiind alcituit predominant din sisturi
cristaline puternic metamorfozate. Pastreazi
cele mai evidente dovezi de nivelare generald a
Carpatilor Meridionali. Suprafata de nivelare
Borascu, formatd din doud nivele (2 100 - 2
250 m si 2 000 - 2 050 m), modeleazd culmea
principald si culmile nordice, infatisindu-se ca
poduri intinse, culmi rotunjite, martori de
eroziune; suprafata RAu-Ses este alcAtuitd si ea
" din cel putin dowdi nivele usor diferentiate
altimetric, constituind #n ansablu o treapti
geneticd de 1 800 - 1 350 m (42). Regiunea
inaltd din Masivul Godeanu a fost afectatd de
glaciatia cuaternarg, ultima faza (din celg doud)
avand citeva stadii de retragere (42). In zona
Carpatilor Meridionali un alt spatiu depresionar
important care a facut obiectul cercetdrilor
geomorfologice 1l constituie Depresiunez
Hafegului, Incadratd bine de ndltimi montane,
cu legAturi spre exterior prin treciiori sau
pasuri sttuate, In medie, la 700 - 760 m.
Individualizarea acestei depresiuni se datoreste,
in special, caracterului ei genetic tectonic (1R).

developement  starfed with the Middle
Cretaceous orogenetic phases of the Carpathian
overthrust, the sinking (aking place in the
Ofigocene. Until the Miacene the deposition of
materials had been intense (marls, clays,
sandstones, coals), but the sedimentation
continved umfil the end of the Tertiary.
Following the Romanian-Quaternary evolution,
piedmonts and valleys with terraces and
floodplains were formed,

The Godeanu Mountains bave limits of
tectonic origin and relative altitudes of at feast
200 - 600 m These limits separate the
mountain morphostructural uvnit from the
neighbouring sedimentation basins (the Getic
Depression, the Hateg, Timis-Cerna and
Pefrogani basins}. The Godeanu massif has an
almost central position within the mountain
area delimited by the rivers Jiu, Timis and
Cema. The general asymmetry of the massifs
corresponds with the geological structure, the
hrghly metamorphosed crystalline schists being
predominant. Here, one can find the most
obvious evidence of a general levelling process
of the Southern Carpathians. The Bordscu
surface, composed of two steps (2 100 - 2 250
and 2 000 - 2 050 m) shapes the main ridee and
the Northerm ridges and has the aspect of
stretched fields, rounded ridees, outliers; the
Réu-Ses surface is also composed of at least
two levels slightly differentiated by altitude,
but on the whole it appears like a genetic step
at 1 800 - 1 350 m (42). The high region of the
Godeanu Massif was affected by the
Quaternary glaciation, the last phase (of the
two) having a few stages of regression (42). In
the Southern Carpathians area there is anoher
important low area, the Hateg Depression, well
surrounded by mountain heighls and connected
fo the exterior by strails and passages sitvated,
on average, at 700 - 760 m. lis individuality
comes mainly from its genetic character of
tectonic origin (18). In the general morphology
of this depression one can indentify three
genetic steps of relief: a piedmontan plain of
teraces (300 - 500 m); a middle step of hills
(300 - 600 m) a high step of the “low
mountams” (650 - 850 m), the latter being
shaped on Neozoic formations and marking the
transition towards the mountains.

The geomorphic studies in the Western
Carpathians (which include the Banat and the



In morfologia de ansamblu a depresiunii sunt
remarcate trei trepte genetice de relief: o
campie piemontand de terase {300 - 500 m);
una mijlocie, a dealurilor piemontane (500 -
600 m) i o alta Inaltd, a munceilor (fa 650 -
850 my), aceasta din wmd fiind modelatd pe
formatiuni neozoice §i ficdnd trecerea citre
munte. _

Studiife morfologice din  Carpatii
COccidentali, reprezentind Muntii Banatului si
Muntii Apuseni se axeaz3, In principal, pe
aspecte marcind observatii §i interpretdri cu
privite la suprafete de nivelare, morfologia
structuralad si petrografici, studiul Defileului
Dunirii, cit si al unor bazine morfo-
hidrografice, relieful crivo-nival etc. Intr-o
asemenea problematicd au fost incluse o serie
de masive montane importante, fie Tn cadrul
unor teze de doctorat, fie in unele articole.
Defilen] Dunzrii a ficut obiectul mai multor
studit, Tn confinum} cirora sunt analizate
suprafefe de nivelare montane limitrofe gi
corelatiile acestora cu geneza si evolufia acestui
important sector de vale transversald,
constituirea complexului de terase, morfologia
structurala si petrograficd, modelarea actuala a
reliefului (47, 48).

In ansamblul Muntilor Banatului au fost
efectuate si cercetdri cu privire la relieful crio-
mival (13). Individual, Munti: Semenic au fost
studiafi complex din punct de vedere
geomorfologic: suprafete de nivelare, relief
petrografic si structural, morfologie erio-nival,
fluviatila, procese  actuale, potentialul
geomorfologic (16). De asemenea, pentru
Jjumatatea de est a Banatului a fost conceputi o
sinteza morfogeneticd, remarcindu-se in
aceastd privin{a corelatitle intre suprafefele de
" nivelare existente in cadrul masivelor montane
din regiune, categoriile de reliefuri genetice
specifice (structurale si petrografice), sistemul
dinamic al proceselor de modelare actuali g. a.

Pentru Muntii Apuseni, tezele de
doctorat si articolele prezinta rezultate deosebit
de importante, vizand multiple caracteristici ale
reliefului din unele sectoare si  bazine
hidrografice. Un studiu de doctorat de
paleogeografie climatica urmireste stabilirea in
detaliu cauzelor genetice ale suprafetelor de
nivelare Farcasa din AMungii Gilaului (44). Alt
stadiu de doctorat realizeazd o analizi
geomorofologica axatd pe relatiile principalelor
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Apuseni Mountains) focuses especially on the
levelled  surfaces, the  structural  and
petrograpiic mophology, the Danube Defile
and somie merpho-hydrographical basins, the
periglacial relief, etc. Such themes have been
approached by some doctoral rheses and
articles for a series of itnportant massits. The
Danube Pefile has been the object of several
studies which analysed the levelled surfaces in
the neighbouring mountain areas and their
correlation with the genesis and evolution of
this important sector of transverse valley, the
formation of terraces, the structural and
petrographic morphology, the present shaping
of relief (47, 48).

For the Banat Mountains, as a whole,
the research have also been focussed on the
periglacial relief (13). Individually, the
Semenic Mountains have been studied from a
complex geomorphic point of view: levelled
surfaces, petrographic and structural relief
periglacial and fluviatile morphology, present
geomorphic processes, geomorphic potential
(16). A morphogenetic synthesis has been
accomplished for the Eastern half of Banat Mis.
as well. It presents the correlations among the
levelled surfaces of the mountains in this ares,
the categories of specific genetic relief
(structural and petrographic), the dynamic
system of the processes of present shaping, efc.

For the Apuseni Mountains, docforal
theses and articles present some extremely
important results, in connection with multiple
characteristics of the relief in some mountain
sectors and river basins. A doctoral study in
climate paleggeography tries to establish in
detail the genesis of the Ficasa Jlevelled
surface in the Gildu Mountains (44). Another
doctoral study accomplishes a geomorphic
analysis centered upon the relations of the main
morphogenetic stages of the Trasciu Mountains
with the multiple elements of interference of
the karstic and limestone relief shaping (43).

The territorial ensemble of the Apuseni
Mountains and their internal area represented
mainly by the Bihor Mountains have been the
object of some geomorphic studies which
analized the relations of the relief with
lithology and geological structure. In this
respect one can remark certain differeptiations
resulting from the genesis and evolution of the
periglacial microrelief (6, 7). Together with the



etape morfogenetice proprii Muntilor Trasciiu,
cu  elemente multiple de interferentd ale
modeldni reliefului calcaros si carstic si ale
mterrelatiilor cu sistemul etajat al proceselor
actuale (45).

Ansamblul feritorial al Muntilor Apusens si
zona interioard a lor reprezentatd, in principal,
de AMungii Bihorului au facut obiectnl unor
studii geomorfologice in continutul cirora sunt
analizate raperturile reliefului cu litologia si
structura geologicad, remarcindu-se In aceastd
privintd inclusiv o nuanti de regionare,
impreund cu particnlaritifi ce rezultd din
geneza §1 evolufia microreliefului crio-nival
expriménd trisdturi de o anumitd specificitate
(6, 7). Impreuni cu cercetdrile efectuate pentru
sectoare depresionare din aceasti ramurd
carpatica au fost elaborate si lucriiri, inclusiv de
doctorat, pentru bazine hidrografice care s-au
constituit si au evoluat in cadrul acestui
compartiment montan din tara noastrd. Un
exemplu edificator in acest sens il reprezintd
bazinul Crisul Repede (51), legat de care a fost
publicati o tratare a morfologiei Carpatilor
Apuseni de Nord, dar numai in corelatie cu
acest bazin morfohidrografic. Astfel, pentru
masive montane cum sunt Viideasa, Padurea
Craiului, Plopis, Meses si Depresiunea Huedin
au fost studiate trAsdturi ale upor unitdfi
morfostructurale, suprafete de nivelare (sase,
inclusiv cartarea lor); terasele (sase si o hartd):
de  asemenea  sunt  analizate  profile
longitudinale ale cursurilor de ape din acest
bazin hidrografic, profile pentru cumpene de
ape, forma bazinelor hidrografice, ordinele de
marime ale retelei de vii, procese de evolutie
hidrograficd, de albie, reprezentindu-se
specificul manifestarii acestora Intr-un astfel de
" spatiu montan.

S0

research underfaken for the depression areas of
this mountain branch, works including doctoral
ones have also been efaborated for the river
basins which have developed within this
mouniain compartment of our country. The
Crisul Repede basin represents an illustrating
exemple in this respect (51). In correlation with
this morphohidrographical basin an analysis of
the Northern Apuseni morphology has been
published. For massifs such as Viddeasa,
Padurea Craiului, Flopis, Meses and for the
Huedin  Depression, the studies have
approached  the  features  of  some
morphostructural nnits, the levelled surfaces
(six, including their mapping), the terraces (six
and a map); the long profiles of the rivers in
this catchment area, the profiles of the
walershades, the form of the river basins, the
orders of the valleys network, the processes of
hydrographical evolotion, the processes in the
stream channel and fHoodplain. Their specifity
for such a mountain area has also been
analyzed and emphasised.
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Bazinul morfohidrografic

Morphohiydrographic basins

Notiunea de “bazin hidrografic”, desi
s-a folosit de timpuriu cu semnificatia de
suprafatd de pe care isi aduna apele un rin cu
afluentii s2i, nu s-a studiat ca un sistem unitar
decét mai tarziu.

in Romnia, primele studii efectuate pe
bazine hidrografice au fost impuse de necesitati
practice. Se cunoaste ci in secolul al XTX-lea,
dupa defrisarile masive dintre anii 1829 si
1864, suprafetele apreciabile din unitatile
subcarpatice $i de podis si-au diminuat mult
potenfialul agricol, ajunghnd, in final, in
diferite stadii de degradare. A fost si motivul
pentru care s-a creat un cadru legislativ st
organizatoric care a dus la infiintarea
Serviciului Impaduririlor s al Corectarii
Torentilor din anul 1889. Acest fapt confirma
preocuparile in domeniu inca de la sfarsitul
secoinlui trecut.

In anul 1900, Neuman, in formula
pentru  determinarea  densitatii  retelei
hidrografice, foloseste suprafata bazinului
hidrografic, ceea ce presupune ci se cunostea
aceastd notiune folosita §i de S. Mehedinti in
Terra (13). G. Valsan a folosit termenul de
“organism fluvial” si a precizat deosebirile
dintre un organism torential si unul fluvial (34).
in continuare, notiunea de bazin hidrografic 2
fost avuta in vedere prioritar in foarte multe
formule empirice de calcul al unor elemente
morfometrice sau caracteristici  hidrologice
cerute de necesitatile practice. Astfel, in 1956
(citat in 17), S. A. Munteanu a definit $i folosit
elemente  morfometrice  ale  bazinelor
hidrografice torentiale, ca: suprafata, asimetria,
altitudinea si panta medie, profilul longitudinal
s.a.Dupa 1950, cind sa trecut la
organizare retelei hidrometrice si cand an

Florina Grecu, Ton Zzvoianu

Although the notion of “drainage
basin”, with the meanine of surface-area on
which a river and its tributaries gather their
waters, had been used a long time ago, it was
only much later that drainage basins were
studied in a unitary and systematic manner.

In Romania, the first studies by
mndividual basin were underlain by practical
reasons. In the 19th century, the massive
deforested tableland areas had drastically
reduced their agricultural potential, eventually
leaving them in various stagces of degradation.
Hence the necessity for the enactment of a faw
under which a Department of Afforestation and
Correction of Headward Erosion was set up in
1889. So, it is quite clear that, by the end of the
last century, people were alreadv concerned
with such matters.

In 1900, Neuman devised a formula for
determing the density of warer nerworks and
used the notion of drainace basin arez, which
means that he was aware that it existed. Simion
Menedinfi would use the term, foo, in Terra
(13). G. Valsan named it river organism,
making a distinction between it and a torrential
organism (34). Later on, the notion of drainage
basin was prefered and we find it in very many
empirical formulae for the calculation of some
morphomelrical elements, or water properties
required by practice. In 1956, for example S A.
Munteanu (quoted in 17) defined and used a
number of morphometrical elements  of
lorrential  basins: surface-area, asymmetry,
altitude, average slope, longitudinal profile, etc.
After 1950, the hyvdrometrical network started
being oreanized: at the same time, several
documented studies (based on measurements
and recordings) were published. They represent



inceput sa apard studii bine documentate pe
baza datelor masurate si inregistrate, s-a facut
un pas important gpre o buni cunoastere a
diferitelor  caracteristici  ale  bazinelor
hidrografice. In anii "50-'60 functiona deja la
Universitatea din Cluj o sectie de hidrologie,
condus3 de T. Morariu, unde s-au format cadre
de specialitate bine pregitite. O serie de
caracteristici morfometrice ale bazinelor
hidrografice au fost frecvent folosite in
activitatea practici si si-au dovedit utilitatea,
incit in prezent sunt unanim acceptate. In
aceste condifii au aparut §i unele lucrin
fundamentale printre care amintim prima harta
a debitelor medii specifice din Roménia (3) o
sinteza asupra hidrografiei Roméniei (33) si o
hidrologie generala (18).

entru studiile hidrologice,
caracteristice  morfometrice ale bazinelor
hidrografice sunt folosite in formulele de
estimare a scurgerii medii, minime si maxime
si in relatiile de generalizare teritoriala. In plus,
suprafata bazinelor, ca factor azonal, are si un
important rol atenuator pentru o serie de
caracteristici hidrologice. De aceea, abordarea
bazinului hidrografic, ca rezultantd a actiunii
modelatoare a apelor curgitoars §i ca unitate
spatiala  geomorfologica, implica studii
intersdisciplinare.

Sunt demne de remarcat eforturile
depuse pentru cunoagterea detaliathi a
caracteristicilor  morfometrice de  catre
hidrografia inginereasca, legate in primul rind
de cerintele practice ale studierii bazinelor
hidrografice de diferite dimensiuni. In aceasta
directie s-au efectuat studii aprofundate in
cadrul Institutului National de Meteorologie si
Hidrologie (IN.M.H) s in alte institute
departamentale, multe din rezultate fiind
cuprinse in monografiile hidrologice ale
principalelor bazine hidrografice si in cadastrul
apelor din Roménia.

In cercetarea hidrograficd s-a pus
accentul pe geneza resurselor de apa, pe legile
Tepartifiel teritoriale, a dependentei lor de
componentele mediului fizic si de interrelatiile
dintre acestea si activititile antropice, atit la
nivelu! bazinelor cit si pe unitati de relief.

Cercetarea bazinelor hidrografice ca
unitdfi teritoriale complexe a fost impulsionati
side o serie de rezultate ale cercetirii funda-

a large step forward in acquiring a better
knowledge of drainage basins features. In the
1950s and 1960s, a hydrology section, headed
by T. Morariu, was run at the University of
Cluj, and well-trained specialists graduated
from there. Several morphometrical charac-
leristics of drainage basins - used fo be taken
into account in field work - have come fto be
unanimously accepted foday. At the same time,
some fundamental works, Iike the first map of
specific mean discharge in Romania (3), a
hydrographic synthesis of Romania (33) and a
general hydrology (16) were being published.

Hydrological studies put the morpho-
mefrical features of dJrainage basins in
formulae,  whenever  assessing  average,
minimum and maximum discharge, as well as
in generalization relations at terriforial level.
Apart from if, basin area being an azonal factor,
it plays an importan! part in atlenuating a series
of water -characteristics. Therefore it is
necessary fo make an  interdisciplinary
approach when studving drainage basins both
as an oufcome of modelling by the action of
running waters and as a geomorphological
space unil.

The efforts made by engineering
hyvdrology to obtain detailed information on
morphometrical particularities for applied
research into various-order drainage basins are
worthwhile. The data yielded by many in-depth
investigations conducted by the National
Institute  of Meteorology and Hydrology
(INMH) and other departmental institutions
Aave been included in the monographs of major
draipage basins in Romania.

Hydrographical research has focused on
the genesis of waler resources, the laws of
territorial disiribution, their dependence upon
the components of the physical environment
and their interrelations within the basins and in
various relief units.

The study of draingge basins as
complex ferriforial units was stimulated by the
results of fundamental research world-wide e.g.
system theory, which started being used in
geography  works as well Romanian
researchers began conceiving drainage basins
as open, steadilv evolving system, permanently
undergoing an exchange of malter and energy
with their environment. This exchange depends



mentale plan mondial, cum este teoria
sistemului care, treptat, a fost aplicatd si in
geografie. Aceste progrese ale cunoasterii au
facut ca bazinele geografice si fie studiate si la
noi ca sisteme deschise, in continui evolutie,
care au in permanentd schimb de materie si de
energie cu medinl inconjurifor, schimb
dimensionat de starea componentelor medinlui
si de gradul de interventie a omului in peisaj.
Apare din ce in ce mai pregnanti necesitatea ca
investigarea acestor unititi teritoriale si se faci
interdisciplinar de catre specialisti de inalta
calificare, capabili si coopereze in depistarea si
cuantificarea legaturilor de interdependents
dintre componentele mediului pentru a putea
prognoza evolutia viitoare a  sistemului,
pragurile de la care interventia omului in peisaj
devine periculoasé prin dereglarea echilibrului
dintre componentele sale, precnm si masurile
ce se impun a fi lnate.

Tinfndu-se seama de realizirile pe plan
mondial si de volumul informational bogat la
nivel  national, cercetarea  geografici
romaneascd a obtinut rezultate notabile in
ultimile doua decenii in cercetarea bazinelor
morfohidrografice. Considerat de Gr. Posea
(24) “cel mai general sistem evolutiv
geomarfologic, celula de baza a unei retele ce
acopera cea mai mare parte a zonelor de uscat”,
bazinele morfohidrografice reprezinta unitati
geomorfologice de studiu ce s-au impus
analizei globale i, implicit, a celei
geomorfologice.

Sisternul de clasificare Horton-Strahler
a fost aplicat in Roménia pentru a caracteriza
refeana de riuri si scurgerea réuvrilor din zona
subcarpaticA  dintre [alomita ¢ Trotus,
stabilindu-se  dependenta dintre scurgerea
medie muitianuald si ordinul de marime al
bazinelor (20). Cercetiirile au fost aprofundate
si diversificate in diferite unitati de relief si in
bazine de marimi variate, stabilindu-se relatii
importante. Aplicarea acestui sistem de
ierathizare a refelei de rAuri si a bazinelor
hidrografice de diferite ordine, pe  unitati
teritoriale bine delimitate de cumpenele de apa,
directioneaza ¢i cercetarea geomorfologica a
bazinelor morfohidrografice. Lucrarile sunt
elaborate in spiritul conceptiei dupa care: ™un
bazin torential trebuie considerat ca un
organism fizico-geografic care se infitiseaza
ca un sistem ciberpetic armonic, cu limite
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upon the state of environmental components
and man’s intervention in the landscape. It is
high time that (hese lerritorial units should be
studied Inferdisciplinarily by skilled specialists
capable fo cooperate for the discovery of
interdependences  between  environmental
components, and fo forecast the future
evolution of the system. It is necessary fo
establish the thresholds beyond which man’s
inlervention becomes dangerous, entailing the
risk of imbalancing these components.

Looking at world achievements and the
rich Romanian Hlerature in the field, we may
salely say that geographical research into
drainage basins in this country over the past
twenty years has achieved notable results. As
Grigore Posea puts it (24), drainace basins are
“the most general geomorphological evolving
system, the basic cell of a network which
covers most of the land”  These
geomorphological units have made the object
of global and Implicitly geomorphological
approaches.

The  Horton-Strahler  classification
systemn has been used in this country to outline
the river network and the river discharge in the
Subcarpathian area between the Izlomita and
the Troms vallevs and to establish the
correlation  between  average multiannual
discharge and the order of basin magnitude
(20). The in-depth and  vardecated
investigations of different relief wnits and
various-order basins have outlined important
relations. This hierarchization system for
watercourses and various-order drainage basins
by watershed-delimited ferritorial units is a
Luide fo the geomorphological investivation of
morphohivdrographic basins, foo. Studies are
based on the idea that “a torrential basin should
be considered a physicogeographical bodv, a
harmonic cybemnetic system, with natural
boundaries, that makes up a unitary whole of
mutually condifioned components™ (17).

The mathematical relations desienating
certain morphometrical variables were checked
in the representative basins of this country in
point of position, rock structure, relief and the
other components of the environment. Several
new equations have been developed e.g. the
area required for the appearance of various
order drainage basins, drainage pattern, Jaw of
perimeters, relation between average basin



naturale, constituind un ansamblu unitar de
componenii care se¢ conditioneazii reciproc”
(17).

Expresiile matematice folosite pentru

anumifi parametri morfometrici au  fost
verificate pe teritoriul farii in bazine
hidrografice  reprezentative dupi  pozitie,

litolog gie, relief si dupa celelalte componente ale
medinlui. S-au gisit chiar relatii noi dintre care
remarcam: legea suprafetelor necesare aparitiei
bazinelor de diferite ordine, modelul
drenajului, legea perimetrelor, relatia dintre
perimetrul mediu si suprafata medie a bazinelor
hidrografice, expresii pentru lungimea si
latimea medie a bazinelor, pentrn forma lor,
pentru panta medie a intregii retele de rfuri
dintr-un bazin hidrografic (6,35, 37, 39).

Diferentierea caracteristicilor morfome-
trice si morfogenetice in diferite unitafi de
relief de la munte, la Subcarpati, la deal s
campie, in conditii de mare diversitate
litologici, s-a facut pentru bazinele Cernei (M,
Bistritei (5), Ialomitei (fig. 1), (20, 35),
Crisului Repede (22), Oltului (31), pentrn
bazinele din Subcarpati (29, 38). In
Depresiunea Transilvaniei, asemenea studii s-
au realizat atat in unitati cu roci friabile, relativ
omogene, intr-un relief de podis (6, 7, 8) cit i
in unitafi depresionare de contact cu Carpatii
Meridionali (21, 28). Alte cercetiri s-au
intreprins in unitati montane de flis (25, 26,
30), sau cu roci in general dure (9), dar si in
unitifi de podisuri joase, cu substrat arno-
argilos (bazinul Jijiei din Podisul Mcldovei)

Studiile geomorfologice pe bazine
hidrografice pot folosi o serie de masuratori
cantitative efectuate pdni in prezent pe
teritoriul intregii téri 1a posturile hidrometrice,
a studiilor pe bazine, Infocmite de INMH, si in
perimefre experimentale. Aceste date au fost
interpretate  si  corelate cu  parametri
geomorfometrici, in viziunea conceptiei care
priveste bazinul hidrografic ca un sistem
deschis n care au loc in permanent# schimburi
de materie §i de energie cu sisteme superjoare.
in acest sens, cunoagterea geografici a fost
aprofundatd, utilizdndu-se in acelasi timp
conceptele de holon §i de entropie in analiza
sistemelor geomorfologice (11).

" Bojoi L, Apetrei M. Virlan M., Geomorfometria
funcilor, manuscris,

parameter and average drainape basin area,
formulae for the average length and width of
basins, for their shape, and for the mean slope
of the enfire channel network in a given
drainage basin (6, 35, 37, 39).

The morphometrical and morphogenetic
features in different relief units - Carpathian
Mits., Subcarpathians, hills and plains - in
which there is a wide diversity of rocks have
been established for the followings basins:
Cerna (1), Bistrita (5), Ialomita (Fig. 1), (20,
33), Crisul Repede (22). Olr (31), and the
Subcarpathian basins (29, 38). Similar studies
have been undertaken in the Transylvanian
Depression, relatively homogeneous tableland
unit covered with friable rocks (6, 7, 8) and
depressionary units edging the Southern
Carpathians (21, 28). Other researches focused
on mountain flysch units (25, 26, 30), or units
with hard rocks in general (9), as well as on
low plateaus with marly-clay and sandy
wbatratea (Jijia Basin on the Moldavian
P]areau)

Studies on the geomorphology of
drainage basins could resort fo the quantitative
measurements made by hydrometer stations all
over the country, fo basin studies made by
INMH, and to basin studies in test
areas. The findings have been correlated
with geomorphomelrical —parameters, the
morphohydrographic basin being interpreted as
an open system Iin which matter and enercy
exchanges with the enviropmental upper
systems zre steadily going on. Geagraphical
fnowledee has beneﬁred by such concepts as
holoa and entropy and infroduced them in the
analysis of geomophological systems (11).

A number of morphohydrographic
evolution indicators and their time variation
kave been determined for each drainace basin
and for variously-sized areas. Correlating
drainage network momfzomem'cal indicators
with network hierarchy, and grouping them by
the relief steps of the Figdras Depression has
led fo the establishing of the following
characteristic features: graded organisation of
drainage basins goes hand in hand with the
emergence of the big morphogenetic steps; the
order of magnitude; the average length increase

! Bojoi L, Apetrei M., Virian M., Geomorphometry of
Jflood plains, manuscript.



S-au  determinat diferiti  indici  ai
evolutiei morfohidrografice, variatia lor i
timp, atdt pe bazine hidrografice, ct i pe
suprafate de diferite dimensiuni. Din corelarea
indicilor morfometrici ai retelei de drenaj cu
ierathizarea refelei si pruparea acestora pe
trepte de relief din Depresiunea Fagiras rezulia:
organizarea gradatd a bazinelor hidrografice
concomitent cu individualizarea marilor trepte
morfogenetice: cresterea ordinului de marime,
a Jungimii totale a retelel de vii odati cu
vechimea treptelor de relief, ceea ce impune
deosebiri in concentrarea scurgerii si in
activitatea morfogenetica a rAurilor (21).

Modelele morfometrice care vizeaza
hingimi §i suprafete pun in evidents, pentru
raul Hartibaciu, si evolutia retelei de drenaj.
Concret, este vorba de unele captari de citre
rduri din bazinele aferente Oltuluj (in sud) si
Muresulii (In nord), cu nivele de baza la
altitudini mai coborite.

Toate subbazinele de ordinul 5 din
bazinul Hirtibaciului trebuie si mai cumuleze
cursuri de ordine inferioare pAnd a fi complet
realizate pentru ordinele pe care le poarta.
Rezulta deci ci in interiorul sistemelor de
ordinut 5 se mai pot produce ramificari ale
reteler hidrografice fira ca sa afecteze ordinul
6, acesta gasindu-se in prezent intr-un echilibru
dinamic ().

Legile morfometrice, stabilite pentru
bazinele hidrografice cu relief variat, au fost
verificate, prin cercetiri pe plan mondial, dar si
national si in bazine cu relief omogen.

Q concluzie cu semnificatii
marfogenetice, dar care trebuie confirmats si
prin alte smdii, se referd la raportul dintre
alunecirile masive (glimee) si marimea
bazinelor hidrografice din Podisul Tamavelor.

Se constatd ca linia de desprindere
afecteazi, in general, cumpenele de apa de
ardinul 4, astfel, glimeele se inscrin in bazinele
de acelayi ordin, incit daci se cunoaste varsta
ahmecarilor se poate estima si cea a bazinelor
hidrografice (8).

Rata medie de denudare globala a
reliefului determinata prin metoda curhelor
hipsometrice a permis, de asemenea, efectuarea
unor corelari de natura genetica. De exemplu
pentru bazinul Hartibacinlui, rata medie de
denudare globala de 135 kg/s este relativ
apropiata de debitul mediu solid (1,226 kgls

with the age of relief steps, hence the different
concentration of drainaee and the distinet
morphogenetic activity of rivers (27).

In the case of the Hartibaciny basin,
fength and surface morphometrical models are
also indicative of the evolution of the drainage
network. We are referring to some catehments
(achieved at the expense of the Hirtibaciu
Basin) of rivers from basins afferent to the Olf
(in the South) and the Mures {in the North), the
basic levels of which lie at Jower altitudes.

All five-order sub-basins belonging to
the Hirfibaciu must catch some Jower-order
walers in order to match their orders of
magnitude. Therefore, the water petwork of the
Sth order systems has branched out without
basinsol the 6th order beinge affected, the Jatter
having already reached a state of dynamic
equilibrium (8).

The morphometrical laws for water
basins in a varied relief, estabiished by foreien
and Romanian researches, have been verified in
basins with a homogeneous refief. too.

A conclusion  of morphogenetic
sienificance which, nevertheless, requires
lurther smudv. is the existence of correlation
between massive landslides (glimee) and the
order of drainage basing in the Timave
Tablefand,

It has been found that the scarp line
affects, in general, the watershed of
fourth-order basins. Therefore, if the age of
slides is known, estimating the age of drainage
basins is an easy matter (R).

The average global weathering rate of
the relief. assessed by the method of percent
hypsometric curves for each basin, proved
helpful 1o making this genetic correlation. For
example, the average global weathering rate in
the Hirtibacin Basin (1.35 kgfsec) stands
somefiow close to the average solid sediment
discharge rare (1. 226 kg/sec) calculated for the
1956 -1981 period (7). The present area
integral (70 %,) for the same basin is indicating
of a young relief. This method was applied to
three  and  four-order basins  from  the
Subcarpathians, the Getic Piedmont, and the
Transylvanian Depression (the units edeing the
Southern Carpathians ie. the depression of
Apold, Saliste and Sibiu (36).

To conclude, we would remark that the
studies of drainage basins particularities have



calculat pe perioada 1956-1981) (7). Integrala
suprafetei actuale de 70 %, pentru acelasi bazin,
presupune un relief inca thnir. Aceeasi metoda
a fost aplicatd la bazine hidrocrafice de
ordinele 3 g 4 din Subcarpati, Piemontul Getic,
Depresiunea Transilvaniei - unitatile de contact
cu Carpatii Meridionali: depresiunile Apold,
Saliste, Sibin (36).

In concluzie putem afirma cii rezultatele
bune obtinute in studinl caracteristicilor
morfometrice ale bazinelor hidrografice au
permis trecerea la analiza acestor complexe
teritoriale ca unititi sistemice cu limite precise,
in care se poate cuantifica fluxul de materie si
de energie care le determina evolutia.

facilitated a new approach to these complex
territorial units, which are viewed now as
systemic units with precise boundaries. At the
same fime, it has been found that flows of
matter and energy can be quantified.
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Fig.1. Sistemul modelelor morfometrice pentru bazinul Ialomitei:
The system of morpfiometrical models for the Ialomita drainage basim:

A. modelul lungimii segmentelor / mode! of the stream lenghts;

C. modelul perimetrelor / modef of basin perimeters,

B. modelul suprafetelor / mode! of basin areas;.
D. modelul pantei segmentelor / model of the stream falls;

E. modelul pantej segmentelor medii / mode of mean stream siopes; F. modelul altitudinilor medii / modef of mean aititudes;

G. modetul scurgerilor medii / modef of mezn discharges
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Studiul alunecirilor de teren

~ The study of landslides

in Romania, alunecirile de teren ocupi
arii extinse, ele fiind procese de modelare a
suprafetelor inclinate, prezente atit in aria
montand, in special cea a flisului, c¢it i in cea
subcarpatici si de podis. Desi cu mare
discontinuitate in timp si spatiu, prin caracterul
lor de transport masiv de masa, alunecarile sunt
considerate principalul proces de modelare
actuala a versantilor.

In ceea ce priveste acest proces
geomorfologic literatura de specialitate din
Roménia dispune de o informatie bogata. Daci
luam in consideratie numai studiile elaborate de
citre geografi s1 geologi, putem aprecia ci in
momentul de fata existi peste 200 de lucrar
referitoare la alunecari de teren, ce acopera
toate marile unitati morfologice ale tirii.

In functie de nivelul de abordare a
procesuiui si de sfera preocupdrilor, am
propune urmitoarea etapizare:

— O prim# etapi, cg acoperd prima
jumatate a secolului, cind studiile au avut un
caracter predominant de caz, contribuind la
acumularea de informatii calitative si mai pufin

cantitative;
‘ — a doua etapd, ce cuprinde deceniile 7
st 8 a statuat geografia, in general, si
geomorfologia, in special, ca stiinte aplicative,
in care informatia depaseste cadmul strict
descriptivist §i se apropie de stiintele
ingineresti. Aceasta este etapa in care studiile
geomorfologice cu caracter monografic au ca
obiect intreaga suprafati a thri;

— ultima etapa, am
deceniile 9 si 10. Ea se caracterizeaza printr-o
mare bogitie de informatii privind mecanis-
mele procesului de alumnecare, rolul lui in
ansamblul proceselor de modelare a versantilor.
Studiile experimentale de teren si de laborator

localiza-0¢ in

Virgil Surdeanu

In Romania, the landslides occupy vast
areas: they represent the modelling processes of
the sloped surfaces, wihichk exist both in the
mountainous area, especially in the Aysch area,
and in the subcarpathian and tableland areas.
Although they present a grear discontinuity in
space and tme, through their characteristic of
fransporting the masses. the landslides are
cousidered (o be the main present-day
modelling process of the slopes.

As far as this geomorphological
processes is concerned, the literature of this
branch of science is abundant in information.
Considering only the studies elaborated by
gecgraphers and geologists, we might
appreciate the fact that at present, there exists
over 200 works concerning the Ilandslides.
which cover all the important morphological
units of Romania.

Depending on the level of approach and
on the sphere of preoccupation we would like
fo propose the following phases:

— a first phase, which cover the frst
half of this century, when the studies had a case
character, contributing to the accumulation of
more qualiiative than quantitative informations;

— & second phase, during the 70s and
80s when  geography and  especially
geomorphology fumed into applied scicpces,
when the information overruns the strict
descriptivist character and comes closer to the
engineering sciences;

— the last phase between the 9th and
the 10th decades; it is characterized by a greaf
richness of information, coocerning the
landslides processes and their importance in the
modelling process of the slopes. The experi-
men{al studies in the field and in the laboratory
have cleared up aspects which were not very



efectuate in aceasti perioads au elucidat aspecte
mat pufin cunoscute, ajungéndu-se la sinteze
privind riscul natural si elaborarea hartilor de
risc natural legat de procesnl de alunecare.

Inca de 1a inceputul secolului nostru in
Romfnia au apérut informatii sistematice
asupra alunecirilor de teren (20), cnd si pe
plan mondial fenomenul era inca putin
cunoscut. Ulterior, odati cu dezvoltarea
invatamintului geografic roménesc, studiile
vizdnd procesele de miscare in masi §i in
special procesul de alunecare se inmultesc,
realizAndu-se citeva sinteze (15, 21, 24, 27, 30,
35, 37).

Aceste luecriri de sinteza au fost posibile
gratie unei informatii din ce in ce mai bogate i
ele iau in studiu intreaga arie de desfisurare a
procesului  (Carpati, Subcarpati, Podisul
Transilwianiei, Podisul Moldovenesc).

In marea lor majoritate studiile de caz
infreprinse de geomorfologi isi propun s
lamureasca urmitoarele aspecte:

— relatiile existente intre substratul
geologic, depozitele de cuverturi si raspandirea
fenomenului de alunecare. Astfel s-a evidentiat
faptul ¢ alunecsrile de teren apar acolo unde in
substrat predomini structuri heterogene, sub
aspect litologic, in care rocile permeabile
alterneazi cu roci impermeabile. S-a constatat
de asemenea ci alunecirile de teren au o mare
frecventda in zonele de contact dintre
formatinnile apartinind  Sarmatianului si
Pontianului (Podisul Transilvaniei); Badenian-
Sarmatian §i Pliocen-Cuaternar  (Podisul
Moldovenesc si zona subcarpatich externa):
intre sedimentul neogen si aglomeratele
vulcanice (Subcarpatii Transilvaniei) si intre

flisul cretacic si paleogen din Carpatii flisului.
) ~ un al doilea aspect luat in studin a fost
acela al virstei alunecirilor de teren. S-a ajuns
astfel la concluzia c4, cel putin pentru ara
subcarpatici si cea de podis, existt o fazi de
ampla modelare prin procesul de alunecare,
cand au existat condifii care aun favorizat
mobilizarea unor importante mase deluviale,
astazi in mare parte stabilizate (26). Aceasti
importanti faza a fost localizata de citre toti
cercetatorit la sfarsitul Pleistocenului sau in
pericada de tranzitie dintre tardiglaciarul
Wiirmian si prima parte caldi a postglaciarahui
(pre-boreal). Alunec#rile masive produse atinci,

well known reaching the point of elaborating
synthesis concerning the natural risk and to
elaborate maps of hazard, linked with the
landslides processes.

Even from the beginning of our century,
there have appeared in Romania systematical
Information on landslides (20), when on the
intemational level the phenomenon was very
little known, too. After that, together with the
development of Romanisn geographical
educational system, the studies concerning the
mass wasting processes and specially the
{andslides are growing in number and some
synthesis are elaborated (15, 21, 24, 27, 30, 33,
37).

These works could have been realized
owing (o a richer information, apd they took
into consideration the whole area where the
process  Is developing {Carpathians,
Subcarpathians,  Transylvanian  Tableland,
Moldavian Tableland).

Most of these case studies are made by
geomorphologists, and they aim to clear up the
following aspects:

— the existent relationships established
betwen the geologic subjacent bed, the deposits
on the cover and the spreading of the landslide
process; thus it has became clear the fact that,
fithologically  speaking, Jlandslides appear
where heferogeneous structures are dominating
in the subjacent bed, in which permeable rocks
are in alternance with impermeable rocks. The
landsiides have an important frequency in the
contact zones, between the Sarmatian and the
Pontian deposits (Transylvanian Tableland):
Badenian-Sarmatian and Pliocene-Quaternary
(Moldavian  Tableland and the Outer
Subcarpathians); between Neogene sediments
and volcanic agglomerates (Transylvanian
Subcarpathiaus); between Cretaceous and
Paleogene flysch (Carpathian Mts.).

— the second aspect taken in study has
been the age of the Iandslides. It was concluded
that at least for the Subcarpathians and
tableland areas there exist a vast phase of
modelling through the landslide proces when
conditions which enabled the movement of
important deluvium nowadays pactially
established (26). This important phase located,
by all the researchers, at the end of Pleistocene
orin the fransition period between the Late



dintre care o noti aparte o dau cele de tip
Zlimee, sunt, in timp, partial reactivate, odati
cu realizarea unor excendente pluviometrice.

— un  alt aspect abordat de
geomorfologii din Roméfnia este acela al
tipologiei alunecarilor de teren (23, 21, 37, 32).
In stabilirea diverselor tipuri accentul a fost pus
pe meorfologia corpului alunecirii si cea a
zonelor furnizoare de masAd si mai putin pe
mecanismul aluneart. S-au  delimitat  astfel
alunecari masive de versant: aluneciri in
monticuli san glimee; aluneedrt n  valur;
alunecéri in trepte si  brazde; alunecar
lenticulare; vii de alenecare.

— In rAndul cauzelor care declanseaza
procesul de alunecare este evidentiat in prinmd
tind rolul jucat de perioadele de excendent
pluviometric in recrudescenta la scard mare a
fui, cu mentiunea ca, in toate cazurile, marile si
micile alunecari sunt datorate supraumectarii
substratului si depozitelor de cuverturi. In
secolul nestru a fost posibilid realizarea unei
corelatit intre recrudescenta procesulni  de

aluneecare st regimul precipitafitlor
stabilindu-se chiar o ciclitate de aproximativ 30
am (12, 25, 36).

Tot ca un factor favorizant s-a remarcat
€d, in general, procesal de alunecare este
frecvent acolo unde interventia antropica s-a
facut resimtitd prin degradarea covorulut
vegetal, in special prin despaduriri, pasunat
intensiv, exploatiri de substante minerale utile,
etc.

Coroborind aceste considerente si
altele, geomorfologii au stabilit ca procesul de
alupecare se produce frecvent si se constituie ca
proces conducator in modelare, in etajul
morfoclimatic fluvio-denudational, intre
~300-1 000 m alt.abs. (27, 4, 14, 9, 36), in areale
apartinind podisurilor, Subcarpatilor si zonei
flisului Carpatilor Orientali.

O a doua etapa de abordare a procesului
de alunecare, specifica deceniilor 7, 8 si partial
9, s-a concretizat in elaborarea unor ample
monografii geomorfologice, atdt pentru zona
montanit (6, 8, 14, 16, 35, 39) si subcarpatica
(2, 5, 7, 11, 18, 34), cit si pentru zonele de
podis (1, 10, 13, 17, 28).

Studiile realizate in aceasti perioad:
sunt remarcabile prin informatiile prin
informatiile cu privire la reparfitia in spatiua
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Wiirm #nd the warm period of the postolaciar
(Preboreal). The massive landslides developed
at the time, especially the glimee ones, are
partially  reactivated when  plnviometric
surplusses are realised:

— another aspect approached by the
Romanian geomorphologists is the landslides
tvpology (23, 21, 37, 32). In the elaboration of
the typology the accent has been put especially
on the morphology of the body of the
landsiides and on supplying rones of masses
and kittle on the landslide’s mechanism. So,
there were delimited several types: massive
slope landslides; monticular Iandslides or
glimee; in waves; landslides in fwrows and
steps; lens landslides; landslide valleys.

— among the causes which determine
the beginning of the process, the role plaved by
the excendentary pluviometric period Jis
obvions both for the little and the big
landsiides, due fo the superhumidity of the
subjacent bed and the cover deposits. There are
two correlation done, in our country, between
the recrudescence of the landslide processes
and the precipitation regime, and has been also
established a ciclicity of almost 30 years (12,
25, 36).

Also, as a favourable factor, it is
obvious the fact that in general the Iandslides
appear more frequently where man destroyed
the vegetation, by deforestation, intensive
pasturing, exploitation of resources, efc.

Geomorphologists  established  that
landslides are frequently taking place and are
the main modelling processes in the fluvio-
denudational morphoclimatic level between
the altitudes of 300-1 000 m (27, 4, 14, 9, 36),
i the Subcarpathians, tablelands and Hysch
from Eastern Carpathians.

A second approach specific for the 7th,
Sth and partially 9th decade took fto the
elaboration of ample geomorphological
monographis for mountains (6, 8, 14, 16, 35,
39), for Subcarpathizn areas (2, 5, 7, 11, 18,
34), and for lableland areas (1, 10, 13, 17, 28).

The studies from this period are
concerning  the spatial  distribution  of
landslides; the presentation of the causes of the
phenomena; the correlation established between
landslides and other modelling processes and
typifving for each geomorphological area. In



procesului de alunecare prin prezentarea
cazunisticii fenomenului, a corelatiilor ce se
stabilesc intre celelalte procese de modelare a
versantilor st procesul de alunecare, cu
degajarea unor tipologii distincte pentru fiecare
zonid geomorfologicd. Informatiile oferite de
catre geomorfologi in aceasta etapa se regisesc
frecvent in studiile de amenajiri teritoriale,
fiind parte component® a numeroase studii
tehnice. Elucidarea multor aspecte referitoare la
mecanismele de declansare si evolutie a
alunecérilor de teren s-a facut prin studii
interdisciplinare.

Ultima etapa, care incepe in deceniul 9
$i se continud si astizi, isi are originile in etapa
premergitoare, Acum se vizeazd, in primud
rdnd, cunoasterea in profunzime a procesului de
alunecare, Descori in metodologia cercetirii se
face apel la stiintele naturalistice apropiate
{geologia tehmica, geomecanici, hidraulics,
etc.). Aceastd etapa marcheazi momentul cind
geomorfologia romdneascd s-a implicat si mai
mult in studii complexe de amenajiri
teritoriale, de constructii de artd, de prevedere
si prognozd a unor astfel de femomene cu
caracter imprevizibil, ce se pot solda, de multe
ori, cu pierderi materiale si umane importante.
Se poate afirma ¢4 inceputul acestei perioade
s-ar putea concretiza, dupi marea recrudescenti
a proceselor de alunecare datorata excesului
pluviometric din 1970-1972 si a cutremurului
de pamant din 1977, cand informatiile existente
asupra lor s-au dovedit a fi insuficiente.

in aceasta etapa s-au elaborat §i parcurs
numeroase strategii privitoare la  studii
expcrmcntalc de teren, unele durdnd peste 10
ani. S-au wrmirit in principal dinamica
procesului de alunecare; relatii dintre faza

" dinamica si proprietatile fizico-mecanice ale
substratului si depozitelor de cuverturs; rata
denudatiei prin astfel de procese; efectul
schimbarilor, in tmp, a propretitilor
fizico-chimice ale substratlui si depozitelor de
cuvertura in declansarea/reactivarea si evolutia
unor suprafeie de alunecare (5, 36, 37).

Un alt aspect care a facut obiectul a
numeroase studii demne de semnalat este acela
al stabilirii zonelor susceptibile de a fi afectate
de alunec#ri de teren in viitor. Plecind de la
analiza functionala a versantilor (14, 19, 37) s-a
constatat ca, in morfologia versantilor, exista
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this phase, we can find information offered by
Leomorphologist in the studies of regional
planning activifies as parts ofthe numerous
technical studies. The crystallisation of many
aspects concerning the release and evolution of
landslides were made with the help of
inferdisciplinary studies.

The last phase which has started in the
80s, continuing until today, has its roots in the
former phase. Deep knowledee of process is
taken in  consideration freguendy, In
researching methodology we used the nearest
naturalistical sciences (technical geology,
geomechanics, hydranlics a. o.). This phase
points  the moment when Romanian
geomorphology is more implicated in the
complex sfudies of regional planning,
foreseeing and prognoses. The beginning of
this period could be placed afler (he great
recrudescence of Iandslidings due to the
pluviometric excess from 1970-1972 and the
earthquake from 1977 when all the information
about these phenomena came to be insufficient.

On this stage a great number of
strafegies were elaborated concerning the field
experimental studies,  me of them lasting
more than 10 years. First of all it was analyzed
the dvnamics of landslides; the connections
between the dynamic phase and physical
mechanical features of the subjacent bed and
the cover deposits; the denudational rate; the
effect of changing, in time, of the phyvsical and
chemical features of the bed and cover deposits
in the release and evolution of some slide
surfaces (5, 36, 37).

Another studied issue was the
establishing of susceptible area for landsliding
in the future. Taking into consideration the
functional analysis on slope (14, 18, 37) there
are three critical zones that can be delimitated:

~ on the lower part, affected by active
fluvial erosion, but which supports great
geological overloadug, due lo its anterior
evolution;

— the second, in the middle of the
hillsope, as an answer to the complex
anthropical intervention;

-~ on the superior part, being an answer
fo the disequilibriums created in geological or
histotical time. Evolution models of the slope
system were elaborated for the landslide areas



trei zone critice:

— una sitwatd la baza lor, supusa
eroziunii active a raurilor, dar care suporti o
suprasarcind geologica crescuti, ca urmdre a
ciclurilor de evolutie anterioare;

- a dous, situati in partea medie a
versantilor, ca rispuns la interventia antropici
compiexa asupra morfologiei lor;

— O a treia zond, ce ¢ situatd in partea
superioard, ca raspuns la dezechilibrele create
in timp geologic sau istoric, prin care asistam la
0 cobordre altitudinala a cumpenelor de ape
prin procese de aluncare. Pentru zone cu
alunecéri din Podisul Transilvaniei (19, 37) s-
au elaborat modele de evolutie a sistemului
versant, prin astfel de procese de modelare.

O alta problematica abordaty este aceea
a stabiliri unor corelatii intre ratele de
deplasare a alunecarilor de teren si evolutia
vailor (29). S-a demonstrat astfel ci procesul,
cel putin pentru zonele de Podis si Subcarpati,
contribuie activ la agradarea albiilor, prin
cantifatea mare de dehavii cu care contribuie Ia
bugetul aluvionar.

Problema prevenirii §i a anticiparii
evolutiei versantilor prin alunecari de teren sta
acum in atenfia geomorfologilor roméni, deja
abordatd inca din deceniul 7 (22). Elaborarea
unor hiirti de risc natural legat de procesele de
alunecare s-a fiacut doardupi 1990, pentru
zonele subcarpatice, din Podisul Transilvaniei
si Carpatii flisului. Aceste harti dorim sa devina
instrumente utile organelor de decizie locale
sau guvernamentale (37).

10t

from the Transylvanian Tableland with the
help of such modelling processes (19, 37).

Other problem that has been approached
was the establishing of some cormelations
betwen the moving rate of Iandslide and the
evolution of valleys (29). It was demonstrated
that the process concemming at Jeast the
tableland regions and Subcarpathions s
contributing to the aggradation of river beds by
the great amount of allluvial sediments.

The problem of prevention and
anticipation of slopes evolution through the
landslide process is now on the attention of the
Romanian geomotpliologists, being approached
even since the 7th decade (22). But the
elaboration of maps with natural hazards
connected with the landslide process has been
made onlyafter (950, for the Subcarpathian
area, Transylvanian Tableland and the flysch
area. We want that these maps to become
useful insgruments for local or national
governments (37).
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Contributii roméinesti la studiul versantilor
(1960 -1990)

Romanian Studies upon Slopes
(1960 -1990)

Fiind situat la un anumit nivel al
holarhiei universului, versantul are caracter de
holon, deoarece se intilneste in dubla ipostaza:
de sistem care integreazi sisteme de ordin
inferior §i de subsistem infegrat altor sisteme
superioare.

Importanta cunoasterii acestei forme de
relief este deosebitd, din mai multe
considerente:

~ ponderea sa 1m cadrul holarhiet
universale este ridicatdi avidnd in vedere
frecventa denivelarilor suprafatei terestre;

- studiv -nalitic al acestor suprafete
lamureste partici...itatile de evolutie generals
a reliefului;

~ aplicabilitatea largd a problemelor
legate de versant in ceea ce priveste
exploatarea reliefului.

Cercetatorii din domeniul geografiei
fizice au surprins aceste aspecte inca de
timpuriu.

. Contributiile rominesti in ceea ce
- priveste studiul versanfilor se fac cunoscute,
intr-o prima etapa, inca din secolul XIX, apoi
dupd 1 900, cind se delirniteaza pentru prima
dati eroziunea areald (spalarea), de cea liniara
(siroirea). Dupi al doilea razboi mondial,
cercetirile au devenit sistematice si mult
diversificate ca problematica abordata. Studiul
lui V. Tufescu din 1966 este ilustrativi in
sensul sintefizirii cercetarii  stiintifice in
perioada mentionata.

Evolufia gandirii  stiintifice 1in
domeniul versantilor, dups 1960, nu a urmat o
curbd uniforma.

Sanda Zemianschi

Being situated to a certain level of
universal holarchy, the hillslope gets the
character of a holon because it exposes a
double function: that of a system which
integrates lower level systems and that of a
subsystem integrated to other superior
systems.

The importance of the study of such
landforms is special for several reasons:

— It has a very high percentage within
the universal holarchy, bearing in mind the
very fugh frequency of the uneven surfaces;

— the special analysis of these surfaces
would sofve the problems of general landscape
evolution;

— a very wide applicability of hillslope
aspects as the relfef exploitation is concerned.

The physical geography researchers
have mentioned these aspects since very early.

The Romanian contributions to the
study of hillslopes are know since the 19"
century, on a frst stage, then after 1900 when
it was delimitated for the first time the surface
erosion versus linear erosion. The researches
became systematic and diverse, as problems
which were approached, affer the second
World War. V. Tafescu’s study from 1966 is
Hlustrative in the way of comprising the work
of the period.

Alter 1960, the evolution of thinking
the hillslope problems was not uniform.The
older tendency of describing the processes
which affect hillslope surface has continued
for several reasons:



Tendinta mai veche, de a descrie
procesele care afectesza suprafata versantului,
s-2 continuat pfnk astizi din mai multe
motive:

— sunt fenomene care socheazi ochiul,
din primul moment;

— afecteaz#t imense suprafete de teren,
majoritatea sub incidenta factorolui antropic;

— gvolufia acestora poate fi wusor
urmérita in timp.

Putem afirma ca jumatate din studiile
privitoare la versanti se referd 12 procese. Un
mare accent s-a pus pe alunecirile de teren.
Unele studii au doar caracter fenomenclogic
(79, 75, 18, 13, 25, 6, 54, 77, 60, 68, 82, 16).
Alwele surprind dinamica fenomenului de
alunecare, ceea ce a presupus Indelungi
observafii de teren, alituri de mésuritori.
Amintim smdiile referitoare la exteriorul
Carpatilor (8), Tramsilvania (30) si Valea
Bistritei (68). Imensa cantitate de informatie a
permis tipizarea alunecirilor. Cercetdrile s-au
concentrat in special asupra Depresiunii Sibiu
(80, 9), asupra sectorulni piemontan
pericarpatic (58), Depresiunii Maramures (22),
Carpagilor de Curbwrd (57) si Podisului
Harobaciului (15). Trebuie mentionat aici si
contextul regional in cadrul smudiilor despre
alunecarile de teren din tara noastd (21).

Un merit deosebit al scolii clujene de
geomorfologie a fost acela al inigierii studiilor
de datare a procesului de alunecare (43).
Metoda de datare unlizati a fost analiza
sporo-polinic# aplicatd alunecirilor masive de
Lp glimee Esantioanele au fost colecmate din
miastinile sjimate iIntre monticulii de
alunecare. Ulterior va fi analizati §i problema
.. ciclititii si frecventei procesului amintit (73).
Un volum mare de lucréri stiintifice trateazia
alte tipuri de procese care afecteazi suprafata
versantifor, cum ar fi: procesul de coraziune
cu formarea vailor de tip “delle”, mai thrzin
numite deraziune (74), separarea 1n “fenomene
de lunci si fenomene de pantd” (87), eroziunea
in adfncime, eroziunea areald, curgeri
noroioase ca procese dominapte pe versanfi
(42), eroziunea torentiald (1), abraziunea si
sedimentarea lacusttd ca procese care
afecteazd versantul (11). Gradul de eroziune al
versantilor se desprinde, de asemenea, ca
problematica abordata(28, 64).

— they are phenomena that shock the
eve mstarntly;

— they are affecting enormous
surfaces, most of them under the influence of
mary;

— their evolution can be easily

Half of the studies on hillslopes are
concermed with processes. A great accent was
laid upon landslides. Some of these studies are
Phenomenglogical (79, 75, 18, 13, 25, 6, 54,
77, 60, 68, 82, 16). Other studies are
concerned with landslides dynamics which
supposed  long  field observation  and
measurements. We mention the studies on the
exterior of Carpathians (8), on Transylvania
(30) and for Bistrita Valley (68). The immense
quantity of information allowed the landslides
typetving. The studics were focused specially
on Sibin  Depression (80, 9), on  the
pericarpathian  piedmontan  sector (58), on
Maramures Depression (22), on Curvature
Carpathrans {57) and Hirtibaciu Tableland
(15). The regional context on the study of
landslides in our cowntry must be also
mentioned (21).

A special merit of the Chy
geomarphological school was that of initiating
the dating method studies specially for
landskides (43). The dating method was that of
sporo-pollinic analysis applied to the massive
landsiides of glimee type. The samples were
collected from the marshes in between the
mounds. Later, the problem of ciclicity and
frequency of landslides will alsa be discussed
(73).

An fmmense volume of work was
concemed with other tvpes of processes
affecting hillslope surfaces such as: corrasion
as the process which led to the appearance of
the “delle” type of valley, later called derasion
valiey (74), the separation between floodplain
and slope phenomena (§7), vertical erosion,
surface erosion and mudflows as dominant
processes on Tdmave Basin (42), linear
erosion (1) and the abrasion and lacustrine
sedimentation as processes affecting hillslopes
(11). The degree of hillslopes erosion was also
studied (28, 64}

The geomorphological school from
Cluj has successtully contributed to fillsiope



Scoala clujeand a adus importante
contributii la analiza proceselor de versant,
aducand in fata opiniei stiintifice problema
scurgerii  subterane §i  perioadelor de
supraumectare litologicd (84), si problema
proceselor infrapedologice (61).

Multe din procesele enumerate isi
gasesc cauza in activitatea antropica intenss,
situate reflectats de numeroase studii (37, 48,
38, 66). In acelasi context, problema
amelior#rii versantilor degradati antropic se
regaseste si ea in lucririle de specialitate (12,
36).

O pondere fnsemmatd in cadml
studiilor de versant o detine problema
metodelor de cercetare; nu atit o pondere
insemnatd cat o importantd deosebity,
deoarece perfectarea si Innoirea acestora poate
duce 1a progres in domeniu.

Momentul statuarii, de citre T.Morariu
(1963), a metodelor morfometrice de analizi
apare ca un moment de referintd. Au urmat
metodele fizico-geagrafice de analizi (7, 85),
metoda geo-ecologica (78) si amalize cu
ajutoru} calculatorului (67).

Implementarea noilor metode de
analizd a determinat separarea citorva directii
in studiile de versant:

— caracterizarea morfometrica,
pornind de la ideea ca forma (elementele
componente ale profilului, unghiuri limita,
unghiuri caracteristice) explica starea si
evolufia ulterioard a versantului (33, 62, 90);

— delimitarea unitafilor functionale,
pornind de la ideea ca forma si procesul
conduc la o anumita functionare a versantului,
diferentiata pe figii, de la partea superioari la
_ parteainferioara (33, 59);

— motfologia  fetei  versantulni,
definitd de tipul de procese care actioneazi
(33%

~ analiza sistemicd a versantilor,
reprezentdnd una din cele mai noi abordiri in
stiintd, a fost aplicatd sistemului alunecérilor
(44, 71, 89y,

~ corelatia dintre diversi factori sau
componente din sistemul versantilor:

a) corelafia factori - forme generate,
cuexemplu pentru Dobrogea (19) si pentru
Podisul Hartibaciului (27);

b) corelatia alunecirilor de teren cu alte
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processes analysis by evidentiating the
through-flow and the lithological over-
moistening periods (84), together with the
analysis of infrapedological processes on
hillslopes (61).

Magy of the above processes are
generated by intense human activity, situation
wihiich is reflected in many studies (37, 48, 38,
66). Rearchers were also dealing with the
problem of planning the hillsiopes destroyed
by man’s activity (12, 36).

A high percentage of hillslopes
studies refer fo the methods of research
because once they are renewed and perfected
they can lead to real and viable results.

The moment of introduction of
morphiometric methods by T. Morariu, in
1963, represents a point of reference in the
domain. It was succeeded by physical
geographical analytical methods (7, 85), geo-
ecological methiods (78) and computerised
methods (67).

These evolution of the methods
allowed the differentiation of few frends on
hillslopes studies:

— morphometric characterisation,
bearing in mind that form (profile elements,
limit angles, characteristic angles) explains the
conditions and subsequent evolution of
hillslopes (33, 62, 90);

— delimitation of functional unities on
hillslope profile as a consequence of the fact
that form and process lead to a certain
functionality, differentiated on belts from the
upper fo the lower part of the slope profile (33,
39);

— morphology of slope face according
fo the process type (33);

— analysis of hillslope as a system, a
very new approach in science. The method
was first applied to landslides (44, 71, 89);

— comrelation  between  different
factors or components in the hillslope system:

a8) [factors-forms correlation, with
examples mDobrogea (19) and Hirtibacin
Tableland (27);

b) landslides-other mass waste processes
correlations (69);

¢) form-hillslope deposits correlations
which were briefly mentioned in the studies
mentioned above or they were apalytically



procese de deplasare in masi (69).

¢) corelatia forma - depozite de versant
apare tangential in foarte multe din lucririle
mentionate pand In acest moment san este
tratati analitic alituri de problema dinamicii
sedimentelor de versant (69, 63, 59).

Versantul reprezinti cheia intelegerii
evolutiei suprafetei terestre, finsd pentru
aceasta este necesard ingelegerea si intuirea
evolutiei versanfilor. Primele lucrari sublinian
importanta  proceselor  periglaciare  de
pedimentatie si evolutia prin prin procesul de
deraziune (29). Ulterior, modelele de evolutie
au accentuat importanta expozitiei versantilor
(24). Factorii de bazi in sublinierea
caracterului acestor modele sunt: structura,
litologia si procesele morfoclimatice aplicate
Podisului Transilvaniei.

Problematica dezvoltirii  teraselor
interfereaza ori de cite ori se pune problema
evolutiei versantilor. Din pumct de vedere
teoretic, terasele aparfin versantului, insa daci
se ia in considerare genmeza, acestea apartin
sistemului fluvial. Cercetirile au stabilit faptul
ca unele nivele de terass, si In special terasele
inalte, au aparut prin procese de versant, in
contextul retragerii simultane de la frunte si
muchie, cu distrugerea intregului depozit (51,
56).

Importanta unor forme de relief cum ar
fi glacisurile si pedimentele este hotiritoarea
in contextul evolutiei versantilor. Au fost
discutate diferite aspecte specifice cum ar fi:
geneza, pozifie, tipuri §i importanfd In
sistemul versantilor (10, 53, 26, 34).

In concluzie la cele mentionate, dous
modele de evolutie se pot evidentia:

- 1) evolutia  ascendentd  (versantii
" rectiliniari §i convecsi), evolutia descendenti
(versanti concavi) si evolutia complexi (59);

2) retragerea  paraleld  rectiliniary,
Telragerea central rectiliniard, retragerea non-
liniars (33).

Nu este suficientt doar analiza
particularititilor fmbricate de versanti In
diferite conditii, dar si cartarea acestora (69,
63, 59). Problema cartografierii, desi veche in
geografie, a fost neglijata de catre cercetitori.
Dovada este numarul mic al studiilor de acest
fel. Initial, cartérile s-au concentrat asupra
complexelor geomorfologice, profilul versan-
tilor fiind unitatea de baza (35). Ulterior, prin
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discussed in connection with the dynamics of
the slope sediments (69, 63, 59).

Hillslopes represent the key for
understanding the entire evolution of the
landscape, but this can be done only by
understanding of their evolution.The first
ideas stressed upon the importance of
periglacial pedimentation process and the
evolution by derasion (29). Differentiated
development due to exposure of hillslopes
(24) is another context for explaining the
evolution. The most imporiant factors
undedining the character of this pattern are
structure, lithology and morphoclimatic
processes applied to Transylvania Tableland.

The problem of terrace development
Inferfére in most of cases where the slope
evolution is concerned. From the theoretical
point of view they belong to the hillslope
system but if genesis is concerned they belong
to the fluvial domain. Researches have stated
that some of the terrace levels and specially
the high fterraces were bom by hillslope
processes on the context of simultaneous
retreat from the back and the edge of terrace
with the destruction of the entire deposit (51,
36).

The importance of landforms such as
glacises and pediments is conclusive in the
context of hillslope evolution. Various aspects
specific to these were discussed such as:
genesis, position, types and importance on the
hillslope system (10, 33, 26, 34).

As a conclusion to the above ideas, two
models of evolution can be evidentiated as
reflected by the literature:

1) ascendent evolution (rectilinear and
convex slopes), descendent evolution (concave
slope) and complex evolution (59);

2) parallel - rectilinear retreat, central -
rectilinear retreat, non-linear retreat (33).

Analysis of the particular aspects of the
hillsiopes is not sufficient, but also their
mapping (69, 63, 59). The problems linked
with mapping were longly neglected. Initially,
mappings were concerned —with  the
geomorphological complexes, the slope profile
being the basis unity (35). Later, mappings
were done in order to describe hillslope form
(83). Mapping of the processes were not
neglected, most of the studies being an
example. The Romanian Hterature has also



cartdri s-a urmirit §i  descrierea formei
versantilor (83). Cartarea de procese nu a fost
neglijatd, majoritatea studiilor putind constitui
exemple in acest sens; in literatura noastra de
specialitate existd si exemple de cartiri a
unititilor microscalare pentru torenti si curgeri
noroiocase (33). Mai receni, cartarea
geomorfologici a devenit o modalitate de
apreciere a relatiilor existente intre evacuarca
materialelor si tranzital aluvial  (72).
Delimitarea unitatilor functionale si cartarea
acestora a condus la stabilirea sectoarelor de
echilibru, a celor cu echilibru fragil si la
utilizarea fiecarei unititi in asa fel ncat si nu
infervind instabilitatea. Importanta ultimelor
delimitari este esenfiald in amenajarea
teritoriald (59).

Nici in ceea ce priveste tipologia
versantilor, lucrarile de specialitate nu sunt
numeroase; totusi se pot distinge doud: prima
(86), considerd ci modelarea versantilor
cuprinde relatia simplad vale-interfluvin, in
contextul general al reliefului. In consecing,
se pot delimita trei tipurt de versanii:

a) versan{i intra-bazin, controlati de
reteaua hidrografics, cu sublinierea ierarhiei
generatiilor de versanti;

b) versanii autohtoni, respectiv cei de
la nivelele cele mai Tnalte ale Carpatilor

¢) versanti de interferenta la contactul
dintre bazin si exteriorul acestuia.

Al doilea exemplu analizat (23), ia In
considerare mai multe criterii cum ar fi:
procese genetice, forma generala a profilului
versantilor, energia de relief, ordinea ierarhica,
relatitle cu litologia si structura, legatura cu
sistemul de drenaj, directia de evolutie, gradul
de stabilitate dinamica, gradul de evolutie si
" valoarea coeficientului de lungime (L/h).

in concluzie, se pot delimita trei mari
etape in abordarile referitoare la versanti:

I. Studiile de procese, cu implicarea
sau nu a factorului antropic, initiate dupa
razboi si continuate in deceniul 7;

I1. Studiile morfometrice $i
morfodinamice cu delimitarea elementelor de
versant, a unititilor functionale, 2 unghiurilor
caracteristice $1 cartarea acestora.
Caracterizeazi deceniile 7 si 8 si au ca rezultat
definitivarea unor modele de evolutie;

107

examples of microscale unities mapping for
torrents  or mudflows (33).  Recently
geomorphological mapping is a way fto
appreciate the relations between mass wasting
and afluvial fransit (72). The delimitation of
the functional unpities together with their
mapping lead to the establishment of the areas
in equilibrium, those with a weak equilibrium
and the use of each unity in such a way that
the instability is not released. The importance
of this delimitation is extremely great in
territory planning (59).

The swdies concerned with the
establishment of hillslope typology are not
very npumerous. Two of them can be
distinguished. The first one (86) considers that
filfslope modelling comprises the simple
relationship valley-watershed on the context of
the general landscape. Thus three hillsiope
types can be mentioned:

a) intra-basin hillslopes controlled by
the hydrographic network, underiining the
hierarchy of hillslope generations;

b) autochthonous hillslopes on the
Carpathian higher levels;

¢} interference hillslopes at the contact
between basin and exterior of basin domains.

The second example (23) took into
consideration several criteria such as: genetic
process, general form of slope profile, relief
energy, hierarchical order, relation with
lithology and structure, link with the drainage
system, direction of evolution, degree of
dynamic stability, degree of evolution, value
of length coefficient (L/h).

As a conclusion we can delineate three
main stages on hillslopes approaches:

L Process studies, implying or not the
human factor. These were initiated after the
second world war and continued in the 7"
decade;

1L morphometric and morphodynamic
studies with the delimitation of slope
elements, of functional unities, of
characteristic angles and their mapping. This
trend characterize 7" and 8" decades and have
as a result the definition of certain evolution
models;
system studies in which an important role is
played by correlations between components,



108

I0. Studiile de sistem, o atentie  processes and variables in slope system. They
deosebitd acordindu-se corelatiilor intre characterize the 8" decade and the beginning
componente, procese si variabile din sistemul  of the 9 decade.
versantilor, caracterizeaza deceniul 8 si
inceputul deceniului 9.
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Ipoteze asupra formarii Dunirii pe teritoriul roménesc

Hypotheses upon the Danube Valley on the Romanian territory

Formarea Dunarli In  sectorul
romanesc, ca organism hidrografic actual, a
constituit un obiect de mare interes pentru
geografii romini §i straini mai ales incepand
cu secotul al 19-lea, cind impunerea
rezolvédrii unor probleme ale navigabilitatii
fluviului a impulsionat cercetarea stiintifica.

Analizele componentelor genetico-
evolutive si de peisaj au condus la necesitatea
diferentierii unui numar de sectoare si
subsectoare distincte ale vaii Dunari,
concepute diferit, In functie de autor.
Conform scopului urmarit, in cadrul studiului
de fatd prevaldnd elementul genetic, acestea
au fost sistematizate in trei sectiuni: defileul
Portilor de Fier (Bazias-Gura Vaii), Dunarea
infericara de cimpie (Gura Vaii-Braila),
Dunérea maritima i delta, dintre care primele
doua constituie obiectul propriu-zis al acestei
lucrari.

1. "CONCEP{ll PRIVIND GENEZA
DEFILEULUI DUNAREAN.

Defileul dunarean a/ Cazanelor sau al
Portilor de Fier desparte, pe o distanta de
134 km, atit zona muntoasi de legatura
dintre Carpati si Balcani, cit si Podisul
Mehedinii de Miroci Planina (fig. 1),
adincindu-se, pe cea mai mare parte, cu peste
200 m intr-un culoar tectonic si de eroziune
de varsta mio-pliocena, larg in partea
superioarad de péna la 10 km.

Morfologia defileului a facut obiectul
mai multor studii de sintezd sau de analiza
partiald, din care s-au desprins inevitabil

Juliana Armas, I. Benea

The forming of the Danube River on
the Romanian ferritory, as a hydrographic
organism, has been an object of greart interest
for the Romanian and foreien geographers, as
well. This interest has begun with the 15th
century, when navigation problems along the
river stimulated the scientifical approaches.

The analysis of genesis, evolution and
landscape  elements kas led o a
differentiation of a number of specific sectors
and subsectors of the river course. variedly
settled by different authors. According to the
puipose we here follow, the genetic approach
prevailing in this study, these sections have
been systematised as being three in number:
the Iron Gates Defile (Bazias - Gura Viii);
the lower Danube - in the plains (Gura Vair -
Braila); the maritime Danube and the Delta.
The the first two sectors give the object of
this paper.

1.  CONCEPTIONS REGARDING THE
GENESIS AND THE EVOLUTION OF THE DANUBE'S
DEFILE,

The Danube’s Defile - the Iron Gates
or the Cazane Defile - separates (along 134 km)
the montainous area which links the
Carpathians with the Balkans, the Mehedinti
Plateau and the Miroci Planina (Fig. 1). It
deepens, on its most length, with more than
200 m in a tectonic and erosion track of Mio-
Pliocene age, wide to 10 ki at the upper part.

The morphology of this defile was the
object of many analythical or syntethical
studies, from which the first hypotheses upon



diferite conceptii asupra formarii sale: (37, 15,
58,7,12,21,22,23,7,62,9,3, 4, 47, 13, 14,
27, 28, 39, 41, 52, 34, 35, 40, 11, 10, 16, 42,
49, 50). O prim# grupare a acestor modalitati
de explicare a sectorului de defileu a fost
sistematizata de Posea si colab. in 1969.

Geneza Dunarii, incadrindu-se in
dificila  intelegere a formarii  vailor
transversale carpatice (42), a primit, uneori pe
suportul acelorasi argumente, solutii diferite:

— amplasarea pe un sistem de linii
rupturale, perpendiculare pe axa Carpatilor si
Balcanilor (15, 7),

— ipoteza revirsirii Lacului Panonic
(58, 12),

Ulterior s-au detasat cele doua
mecanisme de bazd in aparifia vailor
transversale:  antecedenta si  captarea,
sustinute initial de Cvijic s respectiv Valsan.

Ambele teorii au ca punct comun de
plecare faptul de necontestat ca aparifia
defileului a fost pregitita de sirul bazinelor
miocene existente aici dupa formarea
suprafetei Almajului.

a. lpoteza antecedentei, formulati
pentru prima datd de A. Penck in 1895, a fost
emisd intr-o formi mai complet, dar numai
probabila, de Cvijic in 1908. Pe baza unor
cartari de detaliu, acesta indica prezenta unei
stramtori marine miocene, amplasata pe
aliniamentul uneia sau a mai multor vai
premiocene din actualul defileu. Strdmtoarea
miocena se extindea din bazinul Milanovac
spre Bahna, dar numai in sarmatian se
dezvoltase o legatura de la Orsova catre Sip,
preluati In pliocen de catre Dunare
(Pontischer Talboden).

In derularea evenimentelor trecerii de
la valea premioceni la stAmtoarea miocena si
apoi la valea dunareana pontici, Cvijic
considera ci apele miocene au preluat initial
cursul unor vechi vii, patrunzénd astfel in
sectoarele de la Milanovac, Orsova si Bahna,
unde au generat dou golfuri despartite de o
cumpana Greben - Liubcova. Aceasta dispare
In timpul mediteranianulai [, ciod spre
Bahna, dar numai in sarmatian, se realizase o
stramtoare ce unea bazinul pontic de cel
getic. In sarmatian se revine la vechea
cumpana Intre Greben-Liubcova, stratele

-

sarmatiene ajungénd In vest doar pana la

it’s genesis inevitably derived:(37, 15, 58, 7, .
12,21,22, 23 7. 62, 9 3,4 47, 13, 14 27
28, 39, 41, 52, 34, 35, 40, 11, 10, 16, 42, 49,
50). A first attempt to classify the hypothesis
upon the defile genesis was made by Posea et
al. (1969).

The genesis of the defile, as a part of
a more complicated phenomenon (the genesis
of transverse Carpathian valleys) (42), has
received  different answers, sometimes
supported by the very same arguments, suck
e

- the valley’s setting on a
transcarpathian system of faults (15, 7)

— the idea of the fload of a Pannonian
Lake towards Fast (58, 12).

Later, two basic mechanisms have
came on the spot: the antecedence and the
river capture, being at first supported by
Cvijic and respectively by Vélsan.

Both theories have a common starting
point: the genesis of the Danube’s Defile had
been prepared by a series of Miocene basins
wihich existed after the Almdj erosion surface
was formed.

The antecedence hypothesis was
first formulated by A. Penck in 1895 and
fully develloped, but only theoretically, by
Cvijic in 1908. According to a very detailed
mapping of the area, the second author
indicates the presence of a pre-Miocene
marme channel, sited on one or more pre-
Miocene valleys within . the defile. The
Miocene valley flew from the Milanovac
basin towards Bahna river and during the
Sarmatian only that valley had developed a
slope from Orsova towards Sip; the Danube
followed that vailey only in Pliocene (der
Pontische Talboden ).

Remaking the course of the events:
the pre-Miocene valley, the Miocene straif
the Pontian Danube’s valleys, Cvijic
considered that the Miocene waters firstly
overtook the track of some old valley, thus
reaching the Milanovac, Orsova and Bahna
areas, where they created two bays, separated
by the Greben-Liubcova watershed. This
watershed  disappeared  during the
Mediterrancan II, when a strait connecting
the Pontic and Getic lakes came into being.
During the Sarmatian, the old watershed




Pescari, jar In est pind la Orsova. In acelasi
timp, Cvijic arath ci depunerile sarmatice
ocupau zona de la Orsova - Bahna, trecand si
spre Sip, unde prezintdi o Inclinare spre
bazinul getic. Acoperirea acestor formatiuni
cu detritus pliocen si pleistocen gros este
considerata ca indicAnd vechi delte sau conuri
mari de dejectie care functionau in cele trej
bazinete lacustre de Ia Orsova, Dubova si
Milanovac.

Argumentul de bazi in favoarea
ipofezei antecedenei este reconstituirea, de
catre Cvijic, a viii pontice la nivelul de 260-
300 m altitudine relativa, sapat direct in
suprafata de 400-450 m (Gomovita, din
pliocenul mediu, stabilita tnsa de Cvijic ca
fiind premiocena).

Incercarea de a incadra la unitatea de
vale existentd iIntre Orsova-Bazias st
portiunea de deasupra localititilor Sip -
Podvirska (370 - 450 m altitudine absolut),
este argumentata insa in mod forfat prin
unitatea de pietrisuri cuartitice suportate de
toate cele patru sectoare ale vail pontice
(Cazane, bazinul Milanovac, Moldova Noua,
Sip - Podvérska) si de supozitia unor “miscar?
ondulatorii” care au condus la deformarea si
amplasarea la diferite altitudini a unor
portiuni restrinse din  cadrul peneplenei
Miroci si a vechii albii a Dunérii,

Ceea ce Cvijic considera deasupra
localitatilor Sip - Podvérska, drept fiind
vechiul fund de vale, s-a dovedit a fi, in fapt,

partea supericara a unui piemont-glacis’

format la contactul podisurilor Miroei si
Mehedinti cu lacul levantin al Depresiunti
Getice si care cobora pana deasupra terasei de
95-115 m (42). Totodats, Cvijic exclude
suprafata care apare in continuitate cu cea a
Cazanelor si a celor din bazinul Milanovac
(22), suprafata ce indici o scurgere inigiala
Spre vest si 0 legatura a culoarului marin spre
lacul getic pe directia Bahna - Baia de Arama
si nu pe la Sip - Portile de Fier.

Alt argument, stabilirea unui imens
con dundrean in Oltenia (fapt sustinut si de
Liteanu si Ghenea, 20), s-a dovedit a fi
rezultatul colmatarii lacului din Chmpia
Romind cu pietrisurile aduse in
villafranchian de citre rurile Carpatilor
Meridionali, - conducind la  extinderea
Piemontului Getic spre sud. Ulterior, studiile

reappears, the Sarmatian rock-layers extended

westward to Pescari and eastward to Orsova
town only. Cvijic demonstrated that the
Sarmatian deposits also occupied the Orsova-
Bahna area, reaching Sip, where they fall
towards the Getic Lake. The thick cones of
FPliocene and Pleistocene detritic deposits
were considered old deftas or large fans
which were developing in the three lake
basins at Orsova, Dubova and Milanovac.

The most important argument for the
antecedence hypothesis Is, according fo
Cvijic, the reconstruct of the Pontian valley,
at 260-300 m relative altitude, direct] Iy
imposed into the Gomovita erosion surface
(400-500 m altitude), dating from the Middle
Pliocene (Cvijic considers it as being earlier
than the Miocene).

He also tries, in a rather unnatural
manner, lo assimilate to the valley the unit
existing between Orsova and Bazias - the
section from above Sip-Podvirska (370-450 m
absolute altitude). His arguments are the
quartz gravels which lay above all the four
sections of the valley (Cazane, Milanovac.
Moldova Nowa, Sip - Podvirska) and the
supposition of some “waving movements”
that led to local altitudinal differentiations
within the Miroci peneplain and the old
Danube’s valley.

What Cvijic considered the upper part
of a piedment-glacis proved to be an old river
bed above Sip - Podvérska, which formed ar
the contact between the Miroci and Mekedingi
Plateaus and the Levantine (Romanian) lzke
of the Getic Depression. It descends till above
the 90-115 m terrace (42). In the same time,
Cvijic excludes the Bahna surface from the
Milanovac basin (22), thus indicating an
initial westwards water-flow and link
between the marine strait and the Getic Lake
on the Bahna-Baia de Arami direction, not
on Sip-Iron Gate one.

Another argument, given by the
presence of a huge fan which the Danube
built in Oltenia plain (argument sustained b Y
Liteanu and Ghenea, 20), proved to be the
result of the alluviation of the lake settled in
the Romanian Plain with gravels brought by
mvers coming from the Southern Carpathians
during the Villafranchizn. thus contributing
to the southwards extention of the Getic



intreprinse de Posea, Grigore, Popescu (50),
de la Universitatea din Bucuresti, au
demonstrat faptul ci un fluvie precum
Dunérea nu transporti elemente grosiere pe
care sid le depuni la iesirea din defileu,
acestea fiind micinate in cadrul unor marmite
cu adancimi de pana la 50 m, create in calcar
prin procese de evorstune pe fondul unei
carstificari anterioare (66).

in favoarea trecerii nemijlocite de la
strfimtoarea marind miocena la valea
transversala est-vest au fost aduse ulterior si
alte argumente, dar care nu completeazi cu
mult imaginea schitatd de Cvijic In 1908.
Mihailescu (28) considerd, prin similitudine
cu alte rfun carpatice (Jiu, Olt, Buzau),
persistenta Dunérii pe amplasamentul actual,
iar Orghidan (34) aduce tn sprijinul aceleiasi
ipoteze prezenta faunei bentonice ponto-
caspice relicte in Cazane si la Portile de Fier.
Aceasta demonstreaza Insi doar faptul ca in
acest sector a existat in mod continuu o apa
curgatoare sau lacustra, indiciu acceptat si de
unii sustinatori ai captarii, iar fauna de la
Portile de Fier ar fi putut ajunge aici si dupa
captarea de la Vérciorova, transportata fiind
de curentul Dunarii. Gheorghiu si Iancu (10)
arata ca sectorul de defileu se afla incadrat de
doud unitdfi structurale inegal adancite, cel
panonic st cel pontic, Intre care au existat in
mod permanent diferite cai de legituri.

b. Ipoteza captirii, care are astazi cet
mai multi adepti, a fost emis4 pentru prima
data de Peters In 1876, ulterior adoptata de
catre Murgoci (30) si, doar tangential, de
catre Emm. de Martonne, filnd finsa
fundament stiintific de Valsan, in 1918, dar
pe baza cartarilor efectuate de Crijic.

Emm. de Martonne (21, 22, 23),
indica posibilitatea unei captari prin
deversare, fara a preciza o anume cumpina de
apa.

Inadvertentele in stabilirea unei
cumpene initiale a apelor au condus la
desprinderea mai multor variante in cadrul
acestei teorii:

— caplarea peste o cumpdnd orientats
pe aliniamentnl Svinifa-Maidanpek, este
sustinutd de Valsan, care ajunge la concluzia
unei captari post-levantine. Un riu ce curgea
spre Campia Olteniei, avandu-si izvoarele in
bazinul Milanovac capteaza Valea Porecica,
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Piedmont. The studies realised by Posea.
Grigore and Popescu (50), from Bucharest
University, have shown that for such a big
river as the Danube is, the tansported
elements must have been crushed into small
pileces into giant’s kettles of nearly 30 ms
depth created in the limestone by evorsion
processes during a previous karstification
(66).

Some more arguments have been
recently brought to sustain the antecedence,
but they arte not stromger than Cvijic’s
arguments dating from 1908, Thus,
Mikiilescu (28) considers, on a similarity
basis with other Carpathian rivers (Jiu, Ol
Buzdu) the persistence of the Danube on its
present frack; Orghidan (34) brings the
argument of a relict pontic and caspian
bentonical fauna in the Cazane and Iron Gate
areas. But he thus only succeeds to
demonstrate the perpetual existence of a
water-flow or a lake (some river-capture
sustainers accept and use this argument also);
the fauna from the Iron Gate area could have

© reached this place after the capture at

Varciorova, as well, being brought here by
the Danube itself. Gheorghiu and Iancu (10)
have showed that the defile section is settled
between two stuctural units unevenly
subsident: the Pannonian and the Pontic ones,
and there have permanently been different
ways in which they communicated one fto
another.

b. The River-Capture Hypothesis,
that nowadays has the most sustainers, has
been firstly brought to light by Peters (1876);
then by Murgoci (30) and tangentially by de
Martonne. Its scientifical basis has been built
by Vélsan, in 1918, but using Cvijic’s
mappings.

Emm. de Martonne (21, 22, 23) was
indicating the probability of a spontancous
capture, but without mentioning a certain
watershed.

Some inadvertencies in seting the
position of a watershed have led to some
variants of the capture theory:

— the capture overpassing a watershed
existing on Svinita - Maidanpek direction,
supported by Vilsan, who gets to the
conclusion of a capture after the Levantine. A
mver originated in the Milanovac basin and



impreuna cu Bolietinul, care se indreptau spre
vest, catre Campia Panonica.

— ipoteza unor capradr succesive
desfasurate dinspre bazinul Getic este
formulata de Ficheux si Vergez-Tricom (9) si
sustinutd ulterior de catre Radulescu, Silvia
lancu si Silvia Lupu (52), pe baza nivelului
de baza mai scazut oferit de Oltenia.

~ Captarea fn sectorul Portilor de Fier
este ipoteza ultimi, formulatd de Posea in
1964 (41) si aprofundata ulterior de Posea,
Grigore, Popescu (50), pe baza cartarii si a
racordarti  datelor  geomorfologice i
. geologice, cu accent asupra desfasuririi
. teraselor si a suprafetelor de nivelare.

Suprafata  Almajului, pediplena
carpaticd cea mai netedd, apare modelata pana
in tortonian, fiind echivalenta suprafetei
Borascu din Meridionali si situata aici la 800-
1100 m, de unde coboari in Podisul Miroci la
700 m. Ea arata continuitatea strAmtorii
marine Intre Orsova si Baia de Arama, peste
Bahna, fapt sustinut si prin interpretarile
geologice.

inaif,azile ulterioare au dus la
modelarea altor doua trepte, cu Inclinare spre
bazinetele miocene. Cea superioara prezinta
un aspect de culmi piernontane In Muntii
Almajului, la 550 - 700 m, iar cea infericara
se dezvoltd cu precadere pe stinga Dunarii,
indicind un culoar de vale lat de pan3 la 10
km, ce se continua spre Baia de Arama,
tnconjurdnd apoi Podisul Mehedinti.

Urmatoarea etapa in  evolutia
defileului incepe prin crearea unei largi vai
(Pontischer Talboden la Cvijic, valea

levantina la Véilsan, sau nivelul lui T8,
racordat recent cu cel al umerilor de vale
carpatici' ), avind o directic de curgere a
apelor dinspre Cerna si Bahna spre
Depresiunea Panonica, inversa fata de cea
actuala.

Evolutia defileului dunérean propriu-
zis, sapat pe calapodul vaii levantine
(romanian), incepe odata cu trecerea de la
large vale pliccena la una ingusta, dominata
de ¢ eroziune sacadata in adancime, prin
intermediul unei etape de tranziie situati
intre talvegul levantin si terasa a 5-a (de 50 -

’ Grigore Posea, Carpatii Romdnesti (1995),
MAnUSCIis,
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flowing to the East captured Porecica and
Bolietinul rivers that were flowing westward,
towards the Pannonrian Plain.

— a succession of captures from East
to West - first formulated by Ficheux and
Vergez-Tricom (9) aud then supported b ¥
Radulescu, Silvia lancu and Silvia Lupu (52)
coasidering a much lower local base level of
erosion was offered by the Oltenia Plain.

— The capture in the Iron Gates
secion 15 the last hypothesis. It was
formulated by Posea in 1964 (41) and then
develloped by Posea, Grigore, Popescu (50),
who connected geological and geographical
data, focusing on the erosion surfaces and
terraces.

The Almaj planation surfice, the
Hattest Carpathian pediplain, seems to have
been eroded up (o Tortonian, thus being an
equivalent of the Bordscu surface in the
Southern Carpathians. It is situated at an
altitude of 800-1000 m and gently descends
to the Miroci Plateau at 700 m. Thus, it
indicates the continuity of a marine strait
betwesn Orsova and Baia de Arami. over
Bahna valley; geological arguments can also
be given.

The tectonic uplifts that followed
caused the sculpturing of two other surfaces
that gently descend towards the Miocene
basins. The upper one is given by piedmontan

. Interfluves at 550-700 m altitude in the Almaj

Mountzins. The lower one goes mostly along
the left side of the Danube, indicatine a
valley frack of no more than 10 km width. It
then continues to Baia de Arama, going
around the Mehedinti Plateau. '

The next stage of the defile starts by
creating a large valley (Pontischer Talboden
according to Cvijic, the Levantine valley
according to Vélsan or the 8th terrace.
recently connected to the Capathian
replats’). The waters were runming from Cerna
and Bahna to the Pannonian Depression, that is
opposite to the present day direction.

The evolution of the Danube’s Defile
itself, decpened into the very Levantine
(Romanian) valley, begins with the passing
from the large Pliocene valley to a repeatediy

! Grigore Posea, The Romanian Carpathians (7995),
MARUSCTIPL.



100 m), de la sfirsitul careia s-a produs
inversarea scurgerii dinspre vest spre est.
Dovada acestui fapt este si conul de dejectie
care a functionat in tot acest rastimp pe malul
stang, la Deliblat, In Iugoslavia (36).

Argumente in favoarea directiei
initale de curgere spre Depresiunea Panonici
sunt oferite si de bilantul hidrologic negativ
al acestui bazin, impus de citre climatul
pliocen.

Cauza captarii este vizuti atit in
miscérile de finalfare de la inceputul
cuaternarului, ct si intr-o schimbare generald
de climi, care a condus spre un bilant
hidrologic pozitiv. Toate acestea au format
condijiile unei captari prin eroziune regresivi
dar si prin deversare, peste cumpana de la
Portile de Fier.

2. CONCEPTH PRIVIND FORMAREA
DUNERII INFERIOARE (DE CAMPIE)

De la Gura Vaii pan3 la Braila, valea
Dunérii se desfasoars pe mai mult de 730 km,
reunind cea mai mare diversitate a
elementelor fizico-geografice intilnite mai
jos de defileu. Acest fapt Isi gaseste explicatia
in modul de formare si evolutie a vaii sub
influenta oscilatiilor continue ale nivelului de
baza din cuaternar, in particularitatile
fectonice recente si actuale ale Intregii regiuni
strabatute de fluviu, a reducerii pantei de
scurgere si a variabilitatii factorilor climatici.
Pe tot acest penultim sector, valea Dunarii
prezintd un caracter predominant asimetric,
cu un mal drept abrupt, erodat, si unul sting
jos, cu terase ce se pierd treptat in cAmpie.

Studiile avand ca obiect problematica
Dunérii inferioare de cimpie sunt numeroase,
dar oarecum necoerente, unele adancindu-se
in analize de detaliu, dar pe distanie restrinse,
altele sintetizind schematic portiuni mai mari
sau mai mici: (55, 31, 32, 8, 59, 60,61, 63,
64, 25, 26, 2, 18, 43, 44, 45,46).

Geneza Dunarii inferioare a primit
formulari ce se pot incadra la dou categorii
de studii:

— cele care incearci explicarea
aparitiei vaii Dunarii prin grefarea acesteia pe
un sistem de falii tectonice (falia Dunarii),
constituie gruparea ipotezelor geologice;

— cele cu o abordare complexa,
geograficd, integrind formarea fluviului n
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sculptured one. There is also a transition
stage between the Levantine valley and the
Sth terrace (of 90 -- 100m).1t is the very time
when the waterflow reversed from West
towards East. A solid reason is the alluvial
{an that functioned during all that time on the
left bank of the Danube, at Deliblat, in
Yugoslavia (36).

Some arguments to support the
previous waterflow towards the Pannonian
Depression can be offered by hydrology: due
to the Pliocene climate, there was a lack of
rainfall in that area.

The cause of the capture is given by
the uplifts of the area at the beginning of the
Quaternary and the change of the climate in |
the Pannonian Depression into a drier one.
All of these created the conditions for a river
capture, by regressive erosion and
Spontaneous captures, over the Iron Gate
watershed. :

2. CONCEPTIONS ABOUT THE
GENESIS AND THE EVOLUTION OF THE
LOWER (IN THE PLAIN) DANUBE.

The Danube’s valley between Gura
Viii village and Braila city, longer than 730
km, represents the part that contains the
greatest variely of the geographic elements
downstream the Iron Gate. An explanation of
these facts could be the way the river's
genesis and evolution were influenced by the
continuous variations of the base level during
the Quaternary, the tectonic particularities of
this region, the diminishing of the flowing
slope together with the variability of the
climate. All along this section, the valley is
asymmetrical: the right bank is high and
permanently eroded and the left one is lower,
with temraces that gradually disappear
downstream.

Many studies have been made upon
this part of the Danube but they are somehow
uncoherent; there are detailed analysis of
small or larger areas, as well (56, 31, 32, 8,
58, 60, 61, 63, 64, 25, 26, 2, 18, 43, 44,
45,46).

The genesis of the lower Danube was
explained by two large groups of studies:

—the geological hypothesis, trying to
explain the the Danube’s Valley on
geological basis, mainly on a system of faults




contextul mai larg al evolutiei Campiei
Romaine.

a. Ipotezele geologice isi au originea
in explicatia dati la Inceputul secolului de
Cobalcescu si Draghiceanu, care intelegeau
geneza Dunarii in legatura cu prezenta unor
falii axate in lungul ei. Aceastd idee a fost
combatutd ulterior de Murgoci (33) si
infirmatd  definitiv. prin  insasi  datele
geologice mai recente (1).

Al. Dimitrescu-Aldem (8), considera
fluviul “orientar de-a lungul unui geosinclinal
sarmatic”, ramanand Inca la ideea unui sistem
de falii locale, diferite ca orientare. Totodata
el individualizeaza trei sectoars rtamase
“clasice”; Drobeta-Turnu Severin - Gura
Oltului; Olt - Calarasi si Calarasi - Braila.

b. Ipotezele geografice au rolul cel
mai insemnat in elucidarea genezei vaii
Dunarii in sectorul de campie.

G. Vélsan analizeaza succint sectorul
dintre Olt si Arges si contactul cimpiei cu
lunca, facdnd observatii asupra teraselor cu
convergentele st divergentele lor specifice, ca
urmare a unei ldasari lente spre est (58),
ajungfind in final la concluzia, formulata inca
de Cvijic: “valea Dunarii in Campia Roména
este o formatiune cuaternard tot mai recenid
cu cat ne apropiem de varsare”(8).

Abordarea cea mai completa a acestei
teme apartine nsd lui Gr. Posea (44, 45, 46,
47), care o formuleaza in contextul mai larg
al genezei Campiei Roméne, fara a neglija
aspectele locale. Astfel, el detaseaza trei
sectoare de vale, fiecare dezvoltdnd o
problematica aparte:

e sectorul Gura Vaii - Olt

e sectorul Olt - Mostistea

e sectorul Mostistea - Braila.

— Sectorul Gura Vaii - Ofr ridica
probleme  specifice  raportului  dintre
Piemontul Getic si valea Dunarii: schimbirile
continue de curs ale fluviului, in aparenta
contradictie cu omogenitatea relativd a
regiunii drenate; stabilirea numarului de
terase.

Clar exprimatd printr-o denivelare
piemont-terase, intre Gura Vaii-Drincea,
limita nordica a vaii Dunarii se estompeaza In
porfiunea Cearéng - Perisor, de unde continua
pana la Jiu. intre Jiusi Oltea apare greu de
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(the Danube’s Fault, for example).

~those of a more complex approach,
integrating the Danube’s Valley into the
larger context of the genesis of the Romanian
Plain.

a. The geological hypotheses.
appeared at the beginning of this century,
when Cobalcescu and Draghiceanu tried fo
explain the Danube’s Valley by the presence
of some faults along the river Their
hypothesis was lately denied by Murgoci (22
and it was also infirmed by the more recent
geological data (1),

Al Dimifrescu-Aldem (8), in his
geomorphological study of the Danube from
Turnu Severin town fo Braila city considers
that the Danube oriented jtself along a
“Sarmatian geosyncline”, thus persisting in
the idea of a local system of faults, varied] [y
oriented. He also separates three sections of
this part of the valley, still considered to be
“the classical ones™ Drobeta-Turnu Severin
rown - the Olt river, the Olf - Calarasi town
and Caldrasi - Braila city.

b. The geographical hypotheses are
the most important ones for explaining the
genesis of the Danube’s valley in the plains.

G. Viisan makes a short analysis of
the valley between the Olr and the Arges
rivers, following the floodplain contact with
the ferraces; then he studied the relations
between the ferraces as a result of the light
eastward subsidence (58). He finally reaches
the conclusion that confirms Cvijic’s
Aypothesis: “the Danube’s Valley, all along
the Romanian Plain, is a Quaternary
landform, as newer as it goes eastwards” (§).

The most complex approach - up to
the present days - are the studies Gr. Posea
realised (44, 45, 46, 47), 1ntegrating
Danube’s genesis and evolution into the
larger context of the Romanian Plain, without
neglecting the Jlocal aspects. Thus, he
separales three sectors of the valley, each of
them rising specific probiems:

e the Gura Vaii village - the Ot river

e the Olf - Mostistea river

- ® the Mostistea - Brdila town.
— The first part, from Gura Viii
downstream to the Olt river Aas some specific
aspects to discuss: the relation between the



definit, dar este evident faptul ca in dreptul
Oltului terasa 5-a Dunarii se pierde.

Posea (43) considera ci este vorba
despre o etapa in formarea Dunarii si a
Cémpiei Romfine, marcata de patrunderea
primului nivel de terasa din defilen, care se
insinueaza imediat sub Piemontul Getic
(probabil in Riss 1), pana la Olt (tabelul 1).

Marginea lacului din cimpie, in care
se¢ depunea complexul marnos al pleisto-
cenului mediu, atingea linia Negrasi, unde
rdurile  carpatice construiau  complexe
deltaice. Faptul ca formatiuni deltaice
acopereau si Burnasul atrage atentia asupra
unei subsidente momentane, active la est de
Olt. La acestea se adauga climatul post-
villafranchian, mai putin arid, constituind
cauzele unei captari a Dunarii panonice peste
defileul Portilor de Fier si o tnaintare brusci a
acesteia pand la Olt. In timpul cuaternarului,
Dunarea isi avea cursul la capatul unor largi
conuri aluviale construite de rAurile ce
coborau din Peninsula Balcanici.

Marea Neagra se afla in stadiul
Paleceuxin (tabelul 1), cu un posibil golf In
nordul Deltei, influentind direct sau prin
emisari nivelul lacului Getic.

Schimbarile de curs pe care le suporta

Dunarea in mersul sau actual (Drobeta Tr. -

Severin-Hinova-Pristol, Calafat-Rast s
Dabuleni-  Corabia-Turnu ~ Migurele) se
datoreazi unui complex de factori cu actiune
diferita ca intensitate in timp si spatiu: zona
de ridicare Vidin-Plenita, Depresiunea
Lomului, majore fiind miscirile tectonice
(36).

© In privinta teraselor, se remarca
succesitnea completa a acestora, in numar de
cinci (43); unii autori indicd tnsi un numir de
opt (67). Precizarea morfologici devine
destul de dificild, nisipul acoperind fruntile
teraselor, loessul parazitind sau chiar
fuzionind pe alocuri cu depozitul aluvionar
nisipo-prafos, la care se mai adaugi
deformarile tectonice, devierea continu spre
sud a Dunirii ete.

—Sectorul Olr - Mostistea prezinta, ca
elemente definitorii, patrunderea Dunarii prin
sudul Bumnasului, prelungirea cursului spre
nord-est pana la Mostistea si racordabilitatea
relativd a fteraselor dunirene cu cele ale
Argesului.
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Danube’s Valley and the Getic Piedmount: the
Danube’s changings of direction, appearently
contradicting the uniformity which is the
main caracteristic of this region and, finally,
the number of terraces.

The northern limit of the Danube’s
Valley is very clear from Gura Viii village to
Drincea river, but less evident between
Ceardng and Perisor villages, where the
oldest levels of the valley disappear into the
surface of the piedmont The limit then
continues to the Jiu river and it disappears
again between the Jiu and the Ol rivers. Yet.
there is one more evidence; the 5th terrace of
the Danube disappears when reaching the Olt
river,

Posea (43) considers this to be a
certain stage during the Danube and the
Romanian Plain evolution, marked by the
continuing of a terrace level from the defile,
that insinuates right under the level of the
Getic piedmont. down to the Olf river
(probably Riss 1), (Table 1).

The margin of the lake that was
covering the Romanian Plain was somewhere
on the Negrasi line. The rivers running from
the North were building large deltas at this
level. The lake was over the Bumas Plain,
where ‘“the marny complex” of mid-
Pleistocene age was put in site. All these
were caused by strong subsident movements
eastward the Olt river. Conseguently, under a
new climate (after Villafranchian), the Iron
Gate capture being fully realized, the Danube
was boldly Howing to the East, to the Olt
river, where the end of the lake had been
settled. During the Quaternary period, the
Danube had its valley at the end of the large
alluvial fans that were built up by the rivers
running from the Balkan Peninsula.

The Black Sea was in the Paleoeuxin
stage, and a bay might had been in the north
of the Danube Delta influencing the level of
the Getic lake, directly or by means of some
tributaries (Table 1).

The change of the Danube’s direction
(Drobeta-Turnu Severin-Hinova-Pristol,
Calalat-Rast and Dabuleni-Corabia-Turnu
Magurele localities), are due to a complex of
causes that aclivated with different strength
in time and space. There is about the rising of
the Vidin - Pleni{a area, the Lom Depression,



Culoaru! Dunarii de sub Burnas ar cores-
punde unet Ingustari a viii provocata de doua
cauze principale:

- aglomerarea de aluviuni venite
dinspre nord si sud cu o axi de intilnire
(activai Inca din villafranchian)  pe
depresiunea Calnistei,

- adancirea antecedenta din timpul
formarii terasei 4 (Riss 2 - tabelul 1), In latura
nord-vestici a anteclizei Vama-Ruse, cu
ridicare spre sud-est pe tot parcursul
cuaternarului (50).

Devierea Dunarii spre nord in aval de
Vedea este pusa, de asemenea, in legitura cu
aceste miscari tectonice. Ingustarea vaii la
Turnu Magurele si abaterea spre sud a
fluviului pot fi puse pe seama aluviunilor pe
care le aduceau Oltul si Argesul in timpul
cand curgeau pe actualele vai  ale
Teleormanului, respectiv Vedei (59). Faptul
ca Dundrea are mai multe terase la vest de
Arges decat la est de acest rau poate fi
motivul pentru care o cimpie fluvio-lacustra
se forma la est de Arges in timp ce la vest,
intre Olt 51 Arges, Dunarea isi tiia terase.

Conform  acceptiunii  profesorului
Posea (43), acest sector corespunde la doui
stape din evolutia Dunarii si a Chmpiei
Romdne:

1. Etapa terasei 4 (Riss 2 - tabelul 1),
cind se produce ridicarea “nord-bulgara”
(Varna - Ruse) si se depun “nisipurile de
Mostistea”, cu a inclinare usoara spre est, si
ou spre nord (ca in cazurile precedente),
mdicind o scurgere fluviatila lenta pe
aliniamentul vest de Bucuresti-lalomita.
Colmatarea fluviatili a lacutui se muti treptat
8 est de Arges, iar Dunarea avanseazi prin
sadul Burmasului, taindu-si terase.
‘Concomitent, fluviul sufera o deplasare spre
sl (la est de Olf) cauzati de aluviunile
mmasive aduse de acesta. La est de Oltenita,
area fraversa o cimpie cu caracter de
2 (Campul Ciornuleasa), lasind pe
Meeapta o0 cAmpie piemontand loessoida,
sumstruita de rlurile ce veneau dinspre
Dubrogea de Sud. Din aceasta fasie s-au mai
Bisizat doar cAmpurile Hagieni si Nasul Mare
posibil emers inci din etapa terasei 5).
Wiz=a Neagrd se afla in stadiul regresiv

mmlar (tabelul 1).

with higher amplitudes, or smaller ones in the
last case of the Danube’s change of direction
(36).

There is a full succession of Ffive
lerraces  (43),  although some authors
mentioned eight (67). Unfortunately, clear-
cut distinction of each terrace is hard] [y
possible because sands have covered part of
them; the loess, too, covers parts of them or
replaces the specific terrace deposits. More
than this, some terraces have been modified
by tectonic movements or by the river's
constant drift towards the South.

- Between the Olt and the Mostistea
rivers, the main aspects to be discussed are:
the Danube’s insinuation south of the Burnas
Plain, the river’s change of direction towards
Nortl-East and the connection of the Danube
and the Arges lerraces.

Two most important causes created
the Danube’s narrow valley South of the
Burnas Plain:

- enormous quantities of gravels and

sands brought by the rivers (Carpathian-
originated from the North and Balkan-
originated from the South). These mer on 2
line following Cilnistea river (an axis active
since the Villafranchian).
' - an antecedent valley settled, during
the 4th terrace cutting (Riss 2 - see Table | ')
on the north-western side of the Varmna - Ruse
rising area all along the Quaternary period
(50).

The Danube’s northwards deviation
downsiream the Vedea river is connected to
these tectonic movements, too. The
narrowing of the valley at Turnu Migurele
town and the river’s southward drift might be
due to the alluvium the Olt and Arves rivers
brought when flowing through the Teleorman
and the Vedea valleys (59). The fact that the
Danube has more terraces West of Arges than
Last of this river might be the reason why an
alluvial and lacustrine plain was forming to
the FEast, while terraces were being cut
between OIt and Arges rivers.

According to Posea (43), there are
two stages of evolution for these parts of the
Danube and the Romanian Plain:

2. First, the 4th terrace stage (Riss 2,
Table 1), when the Vama - Ruse area was
slowly lifting. There continued the formation



2. Etapa terasei 3 (Wurm 1) se
Temarca prin aparitia primei terase dunarene
la est de Arges si pana la Mostistea,
prezentind doua trepte, 3A si 3B. La nivelul
lui 3A, in sectorul subsident continui
depunerea nisipurilor de Mostistea sau a
“depozitelor intermediare” (18). Nivelul 3B
continué spre est si se racordeazi cu terasa
echivalenta de pe Arges.

La est de Mostistea, Dunirea debusa
peste Baraganul central si sudic (azi cu alt. de
40-45 m), trecind pe la vest de aliniamentul
Hagieni - Nasul Mare. Marea Neagri, usor
transgresiva, se afla in stadiul Karangat.

— Secrorul Mostistea - Braila are ca
specific patrunderea Dunirii intre fisia
Hagieni - Nasul Mare §i Podisul Dobrogei,
remarcandu-se prin aspectul actual al
desfacerii in brate intre Oltina si Braila.

Este sectorul pentru care a fost
enunfata (7), dar si combitutd (31) ipoteza
genezei  tectonice, ramdndnd  valabili
existenta une; falii longitudinale locale dar si
a unora fransversale de interes major (Harta
tectonicd a Rominiei), acceptate ca posibile
explicatii (67).

Inca din eiapa terasei 3, cdnd Dunirea
urma Bardganul Central (43), la vest de
Hagieni - Nasul Mare se instalase o vale de
contact tectonic si litologic ce prelungea
cursurile inferioare ale rdurilor dobrogene
(Carasu,2 Urluia, s.a.).

In etapa terasej 2 (Wiirm 2), Dunirea
patrunsese cu un brat prin “Poarta Téndérei”,
cire valea de contact Carasu, izoland
portiunea Nasul Mare de Cimpul Hagieni
(43, 45).

* Caracterul de lunci-balti al cursului
" Dunirii se mentine insi in Bérigan, putin mai
la est de traseul din etapa lui T3, peste
altitudinile actuale de 30-35 m. Campul de
aici apare ca o prelungire a terasei 2, a cirei
prezenta este clara doar pana la est de limanul
Gatatui.

Marea Neagra intrase in stadiul
Neoeuxin, corelabil Witrmului, prezentand un
eustatism negativ.

Pitrunderea Duniirii pe la sud si est de
Hagieni-Nasul Mare, pe traseul actual s-a
facut in timpul formarii terasei intdi (Wiirm 1
probabil 2), ca urmare a unei eroziuni
laterale puternice spre dreapta, spre valea de
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of the “Mostistea sands™ but there is a gentle
slope of these sands towards East, thus
indicating a waterflow on a line west of
Bucharest city - the Ialomita river
Previously, the sands’ slope was to the North.
The fluvial colmatage of the lake gradually
maves East of the Arges river and the Danube
advances South of the Burnas Plain. There,
the Danube’s drifting to the South is caused
by the alluvium the Okt river was bringing.
East of Oltenita town, the Danube was
crossing a flood plain meadow (the
Clomuleasa Field), leaving on its right side a
piedmont plain covered by loess. This plain
had been built by the rivers coming from the
South. Nowadays, there are two remnants of
this plain; the Hagieni Field and the Nasul
Mare natrow area. The second might have
been emerged since the 5th terrace stage. The
Black Sea was in the Uzunlar stage (Table 1),
being in regression.

Secondly, the 3rd terrace stage
(Wiem 1) having as a main feature the
cutting of the upper Danube’s terrace East of
the Arges river, a terrace with two levels: 34
and 3B. At the level of 3A terrace, the
“Mostistea sands” continued to be deposited
or, according to Liteanu (16), there were
intermediate deposits of clay and marls. The
3B terrace level continues to the East and it
can be connected with the equivalent level of
the Arges river. East of the Mostistea river,
the Danube flew across the central and
southern parts of the Barigan Plain, leaving
on its right side the Hagieni-Nasul Mare area.
The old river bed was a flood-plain meadow,
nowadays being a smooth plain of 40-45 ms
altiude. The Black Sea was in the Karangat
stage, slightly transgressive.

- The Mostistea - Braila sector has
specific questions, too. When and how did
the Danube separated the Hagieni-Nasul
Mare area from the Dobrudja Plateau? Or,
kow the floodplain between Caldrasi and
Briila came into being? '

This is the part of the valley where the
geological hypothesis was formulated (7) and
denied (31) for the first time. It is true that
there are some local faults along the river
but their importance for present setting of the
Danube’s valley is small. Yet. there are some
major transverse faults, accepted as possible



contact (43, 45). In wrma wunor captari
succesive prin deversare in afluentii vaii
Carasu, Dunarea a patruns pe actualul traseu.
Ipoteza se sprijina si pe ingustarea vaii in
sectorul Oltina, cit si pe prezenta unor insule
de roci dobrogene in interiorul Baltii Briila:
Blasova, Piatra Fetei (67).

Persistenta caracterului actual de balti
al cursului Dunérii in avale de limanul Oltina
se datoreaza patrunderii, sub forma unui golf,
a apelor Marii Negre in timpul transgresiunii
neolitice (Faza Marea Neagra Nou3).
Reunirea brajelor dunirene in portiunea
Hérsova-Macin este o urmare a aparitiei celor
doua promontorii vestice si nord-vestice ale
Dobrogei, dar = a aluvionarii puternice a
lalomitei si a Siz . ului din faza actuala.

In 1989, Posea revine cu o precizare:
aparent terasa | a Dunarii se pierde in dreptul
Mostistet, iar terasa Calarasi ar constitui T2,
T1 reaparind, se pare, la est de Hagieni
(terasa Facaieni), pana in dreptul lalomitei.
La nord de Calmafui rimane numai T2 care
se extinde larg in CAmpia Brailei. Acest fapt
situeaza patrunderea Dunarii intre Hagieni i
Dobrogea la nivelul terasei 2 (45).

Ultimul moment important in
- formarea actualului curs al fluviului 3l
constituie sectorul deltaic, aparut in holocen,
in conditiile preorii unui golf marin, colmatat
in urma unei ev. specifice.

ok ok
I

%
explanatioas (67).

During the 3rd terrace stage, East of
Hagieni Field and Nasul Mare narrow area
there had appeared a valley on a tectonic and
lithological contacr between Dobrudja and
the Romanian Plain. This valley profonged
the lower courses of Carasu, Urluia and other
rivers coming from the Southern Dobrudya.

During the 2nd terrace stage, the
Danube had sent a branch through the
“Tanddrei Gap”, thus reaching the Carasu
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valley and cutting off the Nasul Mare narrow
area. Most of the waters still flew over the
Bardgan Plain, somehow more easternl [y that
the previous river bed. At present. it appears
as a smooth prolongation of 30-35 m altitude
of the 3rd terrace East of the Gélatul lake,
where it stops.

The Black Sea had entered the
Neoeuxin stage, connected with Wiirm,
having negative eustatic character.

The Danube set its valley om the
present track (that is South and then East of
Hagieni - Nasul Mare area) by Jateral erosion
fo the right, capturing the Carasu valley
during the Ist ferrace stage - Wiirm 4
possible Wiirm 2 (43, 45). There was 2
succession of spontaneous captures to the
Last, where the South coming tributaries of
the Carasu flew, the result of which the
present  day Danube valley is. These
hypotheses can be supported by taking into
account the narrow part of the valley at
Oltina lake and the presence of Deobrudja-
originated rocks (Blasova, Piatra Fetei) mside
the present flood plain of the Danube (67).

The persistence of flood plain
dovwnstream Oltina is explained by an inlet of
the Black Sea that existed during the
Neolithic transgression. The one track flow of
at Harsova and Mécin is dve to the forelands
that Dobrogea sends to West and north-west
in the respective places and the massive
alluviation the Ialomita and Siret rivers did in
mwore recent times.

In 1989, Posea makes a new
statement. The Ist terrace of the Danube
appearently stops at Mostistea and so the
Calarasi terrace can be considered the Znd
one. The 1st terrace reappears Fast of Hagieni
(the Facaieni lerrace), reaching the Ialomita
rver. North of the Calmafui river only the
2nd terrace remains and it largely extends
into the Braila Plain. These new data place
the Danube’s embedding between Hagieni
and Dobrudja at the level of the Znd terrace.

The last important moment of the
Danube’s valley history is the forming of the
delta, during the Holocene, in the place of a
gult; by specific processes of alluviation.
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Aspecte privind geomorfologia aplicata in agriculturd, amenajari de

bazine hihrografice si sistematizarea teritoriului

(0 experienti romaneasca)

Aspects of applied geomorphology in agriculture, river basins and land

systemalisation (a Romanian experiment)

Geomorfologia a aparut ca stiinta, in
primul tdnd, din necesitati practice. Ea s-a
inchegat ca stiinta clasica in sec. XIX in Franta,
Germania, Rusia si Marea Britanie. In America,
a fost mai intdi o metoda de lucru in cercetarea
geologica pentru depistarea de minereuri si roci
utile industriei in plin avint. In Rusia,
cunoasterea stiinfifica a reliefului a fost
impulsionatd de dezvoltarea pedologiei. In
Franta acelorasi timpuri insi, analiza reliefului
a fost abordata pe larg de catre generalii care
conduceau serviciile topografice militare,
terenul constituind un element important in
ducerea razboaielor, in special sub aspectul
apararii.

- La inceputul secolului XX, geo-
morfologia devine o stiintd de sine stitdtoare,
" se structureaza teoretic si ca metodd, dar se
desprinde oarecum de practicd. Dupa al doilea
razboi mondial, noile cerinte economico-
sociale, legate mai ales de modul de folosire a
terenului, dirijeaza tot mai multi geomorfologi
spre studit cu caracter aplicativ, conturAndu-se
“geomorfologia aplicata”, sau chiar “geomorfo-
logia inginereasca”.

Se cunosc azi mai multe directii in care
studitle geomorfologice au devenit indispensa-
bile {de exemplu in agricultura si pedologie).
De altfel, foarte muli dintre pedologii roméni
sunt geografi.

Amenajarile bazinelor hidrografice nu

Grigore Posea

Geomorphology has come into a
science starting from practical necessities. At a
world-wide level, it became a classical science
during the 19th century in France, Germany,
Russia and Great Britain. In America, it was at
first a2 method for the geological studies that
were aimung to discover raw materials for the
developing industry. In Russia, the scientific
study of the land was pushed forward by the
development of pedology (the soil science). In
the France of those times, the study of the land
forms was made by the generals in command at
the cartographical services, the land being
considered a very important element for the
defence strategies during the battles.

At the beginning of the 20th century,
geomorphology had already become a science,
having its structure, theories and methods, but
inn the same time it became somehow abstract.
Alfter the World War I, the new social and
economical requests. concerning mainly the
land use, led to more geomorphic and applied
geomorphologic studies, thus coming into use
terms such as ‘“applied geomorphology™ and
“engineering geomorphology”™

Nowadays, many fields of activity need
geomorphic studies: for example agriculture
and pedology. In fact, many of the Romanian
soil specialists are geographers.

The mver basins cannot be ameliorated
on complex and long time terms without a



au functionalitate complex# si indelungati daca
nu au fost studiate in prealabil si procesele
geomoarfologice si dack nu s-a facut o prognozi
a evolutiei bazinului amenajat, functie de aceste
procese. Colmatarea rapida a lacului Izvorul
Muntelui, 2 lacurilor de pe Arges, sau din multe
alte pirti, sunt doar citeva exemple. In
domeniul trasarii ciilor de comunicatie, dar mai
ales al sistematizirii asezirilor de deal si munte
si al sistematizarii terenurilor in general, studiul
reliefului este nu numai indispensabil, dar
reduce mult din costul constructiilor. De altfel,
orice studiu geomorfologic care face o
regionare dupa tipurile de relief, focalizats
pentru diverse interese economice, precum si o
prognozé a evolutiei proceselor geomorfologice
pentru locurile respective, conduce la o scadere
a cheltuielilor pentru amenajari si la o functio-
nalitate mai complex si mai indelungati a
acestora.

Prin aceasti prisma abordam, in conti-
nuare, trei aspecte ale practicii geomorfologice,
cu intentia de a impulsiona unele colaboriiri
legate de prioritati actuale: geomorfologia si
agricultura, geomorfologia si amenajarea bazi-
nelor hidrografice, geomorfologia si sistema-
tizarea teritoriului, ultima reunindu-le, in mare,
si pe cele anterioare.

L.GEOMORFOLOGIA $§T AGRICULTURA

In starea ctuald, cind se acordi o atentie
deosebitd unei noi structuri in agricultura si
cand aceasta trebuie s redevind o ramura de
baza a economiei nationale, se impune ca si
studiile geomorfologice sa sporeasca, atat
cantitativ, dar mai ales calitativ, deoarece
procesele care duc la eroziunea solurilor si
degradarea terenurilor tin de legile evolutiei
reliefului. Numai cunoscind aceste legi putem
" fréna efectele acestor procese. In mare, dous
sunt aspectele prin care geomorfologia poate
contribui la dezvoltarea productiei agricole:
regiondrile geografice si studiul proceselor
geomorfologice actuale, ambele materializate
In cartari la scari mari, efectuate cu precidere
pe aerofotograme.

1. Cat priveste regionarea bonitativi,
ludnd in considerare conditiile de relief ale
Romaéniei, ideea de pornire este aceea ci la baza
acesteia trebuie s stea regionarea geomorfolo-
gica si apoi cea pedologica si climatica, toate
trei conmstituind un ansamblu sistemic funda-
mental pentru bonitare. Nu este vorba de regionare in

previous study of the geomorphic processes and
if the evaluation of their evolution was not
made taking them into account. Thus, the
silting of the Izvoru Muntelui lake, of the lakes
on the Arges river, and many others, can b=
considered as *“bad examples”. In the field of
building networks for transportation or, ever
more, in the ome of systematising the
settlernents that are in the hills or mountains, or
land adjustment for general purposes, the study
of the land forms is not only very important.
but it also can lead to price reduction, as well
In facy, any geomorphic study that classifies
regions according to the land form type,
focuses on economic interests and foresees the
evolution of the geomorphologic processes
leads to price-cuttings for all the works to be
made for the development of the area.

Therefore, our study will emphasize
three main aspects of the applied geomorpho-
logy; we also have the intention to give a new
impulse to a better co-operation for solving the
same present prioriies. Thus, the main aspects
we will tackle with are: geomorphology and
agriculture, geomorphology and the planning of
the river basins, geomortphology and territory
systematisation (which generally comprises the
first two ones).

L. GEOMORPHOLOGY AND AGRICULTURE

Nowadays, there is a focus on reforms
in agriculture and its place in the national
economy Is to be reconsidered. So, there is 2
need for a great number of geomorphic studies
to document these processes. These studies
kave to increase their quality because soil
crosion and farmland degradation are governed
by the laws of the relief evolution. Once these
laws known, they allow us to diminish the
negative etfects of the processes. Generally
speaking, there are two ways thar
geomorphology can take for contributing to the
increase of food production: establishing
geomorphologic regions and the study of the
current geomorphic processes; both ways aim
to realise maps at large scales by using airborne
photographs.

1. The establishing of geomorphologic
regions. Taking into account Romania’s aspecs
of relief, the idea to start from is that to
substantiate the establishing of the geomorphic
regions with studies about soils and climate.
These three main studies give the foundation to



general, ci una directionatid pe delimitarea de
unitati de relief care, sub aspect ecologic sau
bonitativ, sa aiba un acelasi potential optim
pentru o anume culturd sau o anume folosinta,
Se fac si eventuale propuneri restrictive sl se
tine cont totodata de postbilititile tehnice si de
cele de investitii , in etapa data, la nivel local,
judetean sau national. Sunt luate in considerare,
pentru regionare, atdt formele si microformele
de relief, cit si procesele geomorfologice,
precum si alte aspecte (morfometrice) cu
influentd  ecologica asupra  potentialului
economic al reliefului.

In cémpre, regionarea geomorfologica
trebuie sd se bazeze, In plus, si pe variatia de
nivel a panzelor freatice (in timp si spatiu}, pe
tipul de depozite superficiale etc. De pilda,
randamentul unui relief format pe nisip, pe
loess sau pe luturi loessoide va fi foarte diferit.
Aici apare un aspect ce trebuie subliniat: desi
relieful indica geomorfologului astfel de
diferentieri locale, colaborarea cu alti specialisti
(hidrogeologi, cuaternaristi, fotogrammetristi,
pedologi s. a.) este absolut necesara.

In unitatile de podis, deal sau munte
(unitdti tot mai fragmentate) regionarea trebuie
s ia in considerare, in mod aparte, pantele si
tipurtle genetice de pante, expunerea acestora
fata de soare si vant, addncimea fragmentarii,
pericadele de declansare sau de intensificare a
anumitor procese de degradare a terenurilor ete.

2. A doua actiune importantd in
sprijinul agriculturii este studiul proceselor
geomorfologice. Gama foarte mare a acestora
face parte din geomorfologia dinamics. $i in
acest caz studiul trebuie subordonat scopurilor
agricole. Pe langa o cartare de detaliu, este
necesar sd se evidentieze, pe cit posibil, rimul,
intensitatea si periodicitatea acestor procese,
momentele sau perioadele din an cand peri-
culozitatea lor creste, cauzele sau conditiile
care contribuie la declansarea sau activarea lor
etc. O analizd aparte se impune in ceea ce
priveste combinarea in teritorfu si in tmp a
acestor procese. Este vorba, pe scurt, de o harta
& un studiu de morfodinamica, studiu care, pe
ingd oglindirea situafiei existente la un
moment dat in teren, si indice, pe cit posibil, si
aspectele evolutive vechi, prezente sau de
wiitor, adica o prognoza.

Desigur, studiul proceselor prezinti aspecte
variate pentru fiecare tip major de relief.

build on furrher. This does not mean to
establish regions at a general level, but to focus
on the relief units that have the same ecological
potential - the best, if possible - for 2 specific
¢rop or use. Eventually, restrictive suggestions
can be made and technological and financial
limits of the moment migkt be taken into
account. For to obtain better results, one must
consider both the landforms and the
microforms, the geomorphic processes and the
morphometric  elements  that  influence
environment and its economic potentialities.

For the low regions (plains), rthe
establishing of the geomorphologic regions
must rely on additional elements such as: the
variaiion of the ground waters level, the sort of
the superficial deposits, etc. For example, the
efficiency of land forms on sands, loess and
loess-like deposits is very different. It also
appears an aspect that must be emphasized:
although the microforms show the Leomorphist
such local differences, the co-operation with
other specialists (hydrologists, pedologists,
airborne photographers, Quaternary specialists)
1s much needed.

In the hills, plateaus and mountains
{{and forms with higher and higher relief ndex)
the establishing of regfons must take into
account the declivity, the genetic types of
slopes, the slope exposure to sunlight and
winds. the relative altitude, the periods of
starting or intensifying of the degradation
processes, etc.

2. The second important action that
supports agriculture is the study of the
geomorphologic processes. The great variety
of these processes is comprised by the dynamic
geomorphology. Besides a very exact mapping,
there must be emphasised-as much as possibl [y~
the rhythm, intensity and periodicity of these
processes, the moments or seasons when they
can become dangerous, their causes and
specific ways of starting. A special analysis
must be carried out about how these processes
combine their effects in space and time. The
result of all the work is a map and a study on
land forms morphodynamics, 2 study thar
includes botly the image of an area ar a given
moment and the aspects concerning its past
evolution, thus offering data that allow us to
foresee its next evolution.

There are also some aspects that are



In campie sunt abordate, cu precadere:

tasarea, sufoziunea, deflatia, aluvionarile etc.

deal si munte, gama este mult mai
larga, dar pentru scopul urmarit procesele pot fi
grupate pe frel categorii; procese care provoaca
eroziunea solului si a terenurilor, procese de
acumulare deluvio-proluviala si alunecarile de
teren. )

* Prima categorie include: pluvio-
denudarea, spalarea in suprafata, siroirea si
torentii. Se poate sublinia, in plus, ci hartile
acestor procese constitujie un real ajutor si
pentru cartérile pedologice.

* A douva categorie este reprezentati
prin conuri de dejectic §i ftreme coluvio-
proluviale dispuse la baza pantelor, care se
formeaza mai ales in timpul ploilor torentiale si
acopera stratui fertil al solului.

* Alunecarile sunt foarte variate prin ele
insele, devin adesea foarte extinse sau cu
potential de extindere si scot periodic din
circuitul agricol suprafefe importante. Studiul
lor intereseaza multe alte sectoare si este foarte
variat. Geomorfologia contribuie la cercetarea
alunecarilor mai ales pe suprafefe mari, prin
cartarea tipologica, studii privind evolutia lor si
prin regionari ce indica potentialul de alunecare
al terenurilor. Este vorba, deci, de studiul
amanuntit si de lunga durata al unor tipuri de
alunecdri luate individual, dar si de o
iventariere tipologica si potenfials. Aceasta
deoarece masurile de frinare sau prevenire sunt
diferite pentru fiecare tip si subtip in parte. In
functie de aceste tipuri se pot face si aprecieri
privind modul variat de folosire a terenului
respectiv, unele masurt prealabile de amenajare.

- Pentru agriculturd, hartile regionarii si
ale praceselor geomorfologice actuale, insotite
- de propuneri de folosire limitativa, ca si de
propuneri privind unele usoare amenajari, sunt
deosebit de utile, cu precadere pentru acele
pante unde lucrarile mecanizate, fie pentru
agricultura, fie pentru alte amenajari, sunt
inaccesibile.

I1. GEOMOFOLOGIA SI AMENATAREA
BAZINELOR HIDROGRAFICE

In acest domeniu existd, ca si in
agriculturd, institugii specializate. Dar toate
calculele si formulele privind sistemul de
intrare-iesire din bazin sau calculele bazate
numai pe datele inregistrate la stafiile hidrografice
st meteorologice sunt insuficiente fard o analiza
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Specific fo certain Iand forms:

In the plains, most of the studs
analyze down-sagging, piping and deflati
alluviation, ete.

In the hills and mountains, the varr:
of geomorphic processes is much greater, _
according fo our purpose, they can be groupes
m three categories: soil erosion and [ame
degradation, accumulation processes and.
landslides.

* The first group Includes: raindrop
impact, sheet wash, rill erosion and linear
erosion. It is worth mentioning that the
mapping of these processes is also useful for
the soil mapping.

* The second group is represented by
the alluvial fans, alluvium and debris cones that
appear after heavy rains and cover the fertile
soil.

* The landslides present a great variety-
usually they affect large areas and take them
out of the farming system. Their study is
therefore very important and comprises a large
variety, as well Geomorphology studies the
landslides on large areas, mapping and
classifying themn, studying their evolution and
establishing regions according to the risks of
landslide producing. So, we consider this a
minute, long-termed study of landslides, taken
individually, and an inventory based on their
typical features and imminence. 7his is because
the procedures for landslide prevention and
stopping differ upon every type or subtype of
landslide. On this basis. we can approximate
the way the land could be used and propose
measurements that could increase food
production.

For agriculture, the map of geomorphic
processes and established regions, together with
restrictive-use  proposals and  adjustment
possibilities, are very useful. This is most
valuable for those slopes where machines
cannot be uwsed for agriculture or other
PUIPOSES.

11, GEOMORPHOLOGY AND RIVER
BASINS PLANNING

There are specialized institutes that
work in this field, as well as in agriculture.
Unfortunately, all the data, formulae and
calculations substantiated on hydrological and
meleorological basis become irrelevant without
an analysis of the land forms at their very place.



in teren a formelor de relief, fara camografierea
proceselor geomorfologice pe bazine hidrogra-
fice mici, in care sa fie prinsa si Jocalizares
surselor de aluviuns si fara barti ale regionarii
bonitative geomorfologice. Sirul de date inre-
gistrate la statii fiind totusi limitat, uneori este
necesar (si posibil) ca geomorfologii sa
studieze si sa refacd evoluila vaii sau a
bazinului pentru un timp mult mai indelungat.
Aplicind astfel principiul paleogeomorfologic
(invers fata de actualism), tragem 003‘21%5“ din
trecut pentru viitor, adica facemprogaoza. in
fond, chiar ridicarea unui baraj sau a unor
baraje pe un rau poate fi asemuits, ca efect, cu o
schimbare de ordin climatic sau tectonic, care
impune un alt regim de scurgere, de eroziune si
de acumulare. Relieful ne indica (prin terase
sau prin alte urme) asemenea schimbari vechi
din care putemn trege concluzii pentru
modificarile de viitor.

Necesitatea unor asemenea studii
geomorfologice poate fi demonstrats, mai
simplu, printr-o intrebare: Oare nu costau mult
mai putin citeva studii si cartari ale proceselor
geomorfologice din bazinul mijlociu si superior
al rdului Arges, precum si masurile relativ
simple care ar fi fost indicate pentru frinarea
generarii  de aluviuni, fatd de costul
decolmatarilor si al nefunctionarii acestor lacuri
care s-au colmatat atit de rapid? Pentru c4, ce
altceva reprezinta acele colmatari decét efectul
proceselor geomoarfologice care nu au fost
inventariate si frinate la timp? Nu este vorba
aict de o imputare, pentru ¢4 orice inceput are
lipsa lui de experienta. Ulterior insa, ar trebui
s& se invefe din greseli, nu sa se repete. Chiar
mai mult, asa cum exista excelente echipe de
proiectanti si constructori de baraje care trec de
pe un rau pe altul, tot asa ar putea exista si
echipe pentru cercetari §i cartari geomorfo-
logice, In cadrul acelorasi bazine, care sa
urmareascd inclusiv evolutia ulterioara a
acestora. Ne-ar costa mult mai putin, dar am
avea o eficientd mai mare, mai indelungata si
cu o folosire mai complexa a terenurilor si
chiar a apei.

. GEOMORFOLOGIA (GEQGRAFIA) St

SISTEMATIZAREA TERITORIULUL

in acest capitol nu prezentam studiile pe
care le efectueaza sau le poate efectua geograful
& acest proces, deoarece ele sunt cunoscute. Ne
vom opri mai ales asupra unei merodologii

It is the same if there had been made maps
concerning the geomorphic processes for small
drainage basins, completed with indications
abour the alluvia sources and maps that
establish  the geomorphological regions.
Because of the short statistic series, it
sometimes becomes necessary, and possible for
geomoiphologists, to study and rebuilt the past
of a valley or river basin for a longer time.
Starting from the principle of paleogeo-
morphology (the opposite of actualism), one
can conclude from the past and obtain
foreseeing elements. It is essential that building
a dam or a succession of them on a river may
be compared to a change in climate or a
tectonic change that imposes another rhythm to
the river How, to erosion and accumulation.
The relief indicates - by terraces or other sicns -
such changes in the past. Hence, we can
conclude and foresee the future evolution.

The need for such geomorphic studies
can be demonstrated in a simple way, asking
some questions: Would it not have been
cheaper to make these studies for the upper and
lower parts of the Arges drainage basin? Would
1t not have been much cheaper to give easy-to-
do solutions to reduce silt Aows from the hills
than to create and use expensive filling out
techniques? What else is the rapid filling in of
these lzkes if not the effect of geomorphic
processes that have not been taken into
account? Could they have been stopped at an
earlier stage? We are not reproaching these to
anyone, because there is a lack of experience in
every beginning, but one has to learn that doing
mistakes is dilferent from repeating them.
Moreover, there are very experienced teams of
dam builders that work on different rivers and
there could have been teams for studving and
mapping the geomorphologic processes in the
same river basins, as well These teams could
have monitored the effects of dams building
over a Jonger time and offer valuable
information. This could lead us to lower prices,
better results and longer and more complex use
of land and water.

Ill. GEOMORPHOLOGY (GEQGRAPHY)

AND LAND SYSTEMATISATION.

We do not intend to present here the
studies a specialist can or could do in this field,
because they are well known. We shall insist
upon a methodical chronology of study, trying



cronologice a cercetarilor, incercind doar si
subliniem necesitatea prezentei geografului, ca
specialist, pe tot parcursul studiilor de pregatire
si realizare a sistematizarii si amenajarii sichiar
si dupd aceea, dar intr-o pozitie noui.

1. Necesitatea cercetirii geografice.

Cercetarea geografica, ce se incadreazi
In actiunea complexd de sistematizare si
amenajare a teritoriului, reprezinti o parte a
demersului stiintific multidisciplinar care se
concretizeaza in ceea ce se numeste S.T.E.
(studiu tehnico-economic). In cadrul acestuia,
pe langd o ampla complexi si completa docu-
mentare stiintificd, se prezinti spre aprobare si
solutii concrete de sistematizare si amenajare,
in cel putin doua variante. Prezenta geografiei
in astfel de studii se motiveaza, oarecum de la
sing, prin insusi obiectul siu de studiu - mediu/
geografic sau peisajul geografic, care are ca
elemente componente teritoriul (apele etc.),
adica cea mai mare parte a obiectelor supuse
sistematizarii si unei noi organiziri.

Pe de altd prte, sisternatizarea teritoriului este o
cerinfd social-économici de etapa, dar concretizares ei in
teren se face in raport de relief i de structurile de mediu.
Fiecare activitate are nevoie de un spatiu, pe cit posibil
optim, sifuat intr-o asemenea pozifie Incit si-i permita
legéturi usoare cu toate celelalte actvititi si locuri de
care are nevoie ca flux de materie, energie, informatie
sau convietuire. Prin sistematizare se nasc aici noi si nof
refaf¥, noi funcfionalititi care trebuie previzute,
deoarece alifel isi fac ele singure loc in spatiul geografic
respectiv. si, cu timpul, pot creste §i ingreuna
functionarea altora. De asemenea, apar noi forme de
functionare a mediului ca intreg, uneori disfunctionale
pentru economie si societate, care le inlituri pe cele
proiectate ca pozitive si optime pentru un moment dat.

2. Ce inseamni a sistematiza sub
aspect geografic? Inseamni a aranja o serie de
obiecte de pe un anumit teritoriu in forme
- relativ geometrice sau intr-o altd forma, care s
fie functionale in mod optim. Cand ne referim
la sistematizarea teritoriului insusi, avem in
vedere (lotalitatea objectelor care ocupi sau
solicitd un loc pe/in suprafata acestuia, dar si
toate elementele de mediu si functionalititile
socio - ecopomice actuale sau propuse pentru
etapa data (si pe un termen ct mai lung) si care
solicita, de asemenea, un loc in teritoriu. Asa de
exemplu:  suprafetele pentru  agriculturi,
asezari, transporturi etc. De obicei, agricultura
ocupd suprafetele cele mai extinse (inclusiv
pomicultura si zootehnia). Este deci un proces
de delimitare sau de propunere a unor suprafete
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fo focus on the need for a geographer, as =
specialis(, through all the phases of preparing
and realising the systematisation and even affer.
but in a somehow new position.

1. The need for geographic research.

As a part of the complex action of
lerritory, systematisation represents by itself a
part of the multidisciplinary approach known as
ETS (economic and technical study). This kind
of studies offers a very serious scientific basis
and practical ways (o systematise and
ameliorate the land, at least in two variants.
The presence of Geography in these studies is
motivated by the fact that Geography itself
studies the environment, the morphological
landscape, the elements of a territory (the
rivers, efc). This means it studies the majority
of environment’s elements that are to be
systematised on a new basis.

On the other hand, organizing a terzitory is a
social and economic request of a moment, but its putting
into use takes into account the land forms and the
environment’s structure. Any activity needs a certain
space and position that allows it the best connections
with other activities and places that represent sources of
energy, maller and inforation for it. By systemalising a
territory, there appear new relations and functions that
must be foreseen; otherwise they will appear as self-
created and, if neglected, can develop and make the
proper functioning of the termtory very difficult. New
functions of the territory and even of the environment
mught appear, as well as disagreements within the
economy and society, which could eliminate the desired
and projected ones.

2. What to systematise means from
the geographer’s point of view? It means o
arrange a series of objects in a certain ferritory
o that to obtain quite geometric forms that will
tunction at their best. When referring to the
territory systematisation itself, we bear in our
minds all the elements of the environment and,
of course, all the social and economic
functions, being them present or future ones, on
short and long terms, which also solicit the
territory (for example: the surfaces used for
agriculture, settlements, transportation and so
on). Usually, agriculture gets the largest
surfaces; we include here pastures and
orchards, as well. Therefore, it is a process of
limiting or proposing some surfaces for a
proper use, but on a systematic basis.

3. Two leading alternatives. During
the previously mentioned process, we must take
1nto account the following:



pentru diferite utilititi, angrenate insi intr-un
sistemn. "

3. Doua alternative cilduzitoare. In
acest proces avem in vedere:

a. calitafile si vocafia sau potentialul
terenului rtespectiv (in stare naturald si
amenajata) pentru anumite tipuri de folosinta.
in acest scop, se¢ impune depistarea tipurilor de
forme de relief (harta geomorfologica), regio-
narea lor teritoriald (harta regionarii) si
dinamica actuala a formelor (harta proceselor
geomorfologice). Din toate acestea se
realizeaza, in sinteza, harta tipurilor de teren cu
diferite pretabilititi sau harta morfo-ecologici;

b. cernfele minime si maxime din
partea diferitelor ramuri economice si sociale
(in prezent §i in perspectiva dezvoltiril), fie
acestea ferme sau posibile. Aceste solicitari
sunt formulate de fiecare ramura in parte dar
analizate, ca posibilitati, de catre cercetitori s1
factorii de decizie. Ele trebuie cunoscute si de
geografii care se ocupa cu sistematizarea,
pentru a vedea cum Se ammonizeazd aceste
cerinfe in teriforiu, ce anume tip de loc (si unde
anume) vor ocupa fiecare in parte, ce contra-
dictii cu alte ramuri apar.

Totodatd, se va analiza si ce alte
conditit de mediu, in afara de teren, sunt
necesare pentru fiecare ramura. De obicei se
solicita apd, aer curat, sol etc. In plus, este
important s& stim ce structuri de mediu vor fi
inlaturate de pe acel loc, ce se adaugs mediului
in sens negativ sau pozitiv (poluarea apei, a
aerului, oprirea circulatiei panzei freatice,
declansarea eroziunii etc). Se pune deci
problema cum se incadreaza acel obiect sau
activitate in structura i functionalitatea
mediului pe locul ce il ocupa, ca st in jur. Cu
alte cuvinte, cerintele de sistematizare a
teritoriului trebuie stabilite, pentru fiecare tip
de folosinta, in raport de modul lor de integrare
in condifiile locale de mediu.

4. Analiza elementelor de mediu. Din
punctul de vedere al sistematizarii, o atentie
sparte trebuiec acordata reliefului, solului,
vegetatiei si apelor. Acesti patru factori conchid
caracteristici  sistematizatoare ale mediuluj
ecogeografic pe care il compun si din care
putem deduce informatii cu privire la interde-
pendentele complexe din peisaj, dar si cu privi-
= la gospodarirea lui si reactiile ce vor avea loc
= noul peisaj. Unele din aceste elemente pot fi

h

a. the qualities and the vocation (or
potentialities) of the studied territory, both on
natural and arranged equilibrium, for certain
uses of it. Therefore, it becomes necessary to
identify all the land forms (the geomorphologic
map), their position within the territory, (the
map of land form regions), and present-day
dynamics (the map of the geomorphologic
processes). Using all the three maps, one can
realise a synthesis - the map of the land types
according to their fitness for a certain use (the
motpho-ecological map);

b. the various economic and social
requests - at their highest and lowest levels -
being them current or future, firm or possible.
These requests are formulated by every activity
carried out on a territory, but their anal [ysis - as
possibilities - must also be done by scientists
and decision-makers. These facts must be
known by the geographers who work to
systematise an area to see the way they can be
harmonised within a territory, whar specific
place each of them will take, what
contradictions might appear and which parts
might contradict one another.

The geographers also analyse all the
essential environmental conditions for every
activity - usually water supply, clean, fresh arr,
good soil, efc. It is very important to know
which of these elements are to be removed
{rom their place and what positive or negative
nfluences are thus induced into  the
environment: water, air or soil pollution; which
ones stop ground water movements, cause soil
erosion, etc. So, the matter is how to integrate a
certain object or activity in the structure and
functioning of the environment both as itself
and connected to the others. In other words, the
requests for to systematise a territory must be
established according to the way they integrate
nto the environment.

4. The analysis of the environmental
elements. From the systematiser’s point of
view, there must be a special focus on the land
forms, soil, vegetation and water. These four
elements contain the sysiematising features of
the environment, out of which one can obtain
information concerning not only the complex
interdependencies within the environment, but
also a good management and the reactions that
will appear in the new landscape. Some of
these features can be turned into quality indices



cuantificate sub forma de indici, altele ins4 sunt
subliniate calitativ.
Relieful se analizeaza sub trei aspecte:

a. ca bazd sau suport al mediului
{suprafat si forme);

b. ca element regulator al altor fenomene;

¢. ca procese dinamice.

O atentie aparte se acorda tipurilor de
forme de relief privite ca o expresie sintetics a
interactiunii factorilor geoecologici. Pe de alta
parte, dinamica formelor luate in sine, ca si
dinamica reliefului in general, sunt o expresie a
tuturor elementelor ce compun sistemul
ecologic local sau regiomal. Deci relieful
reactioneazd, in anumite privinge, destul de
rapid fatd de unele schimbari in mediu si prin
aceasta el ne ofera multe informatii cantitative
si calitative asupra mediului.

Solul este un rezultat, in timp
indelungat, al elementelor de medin, dar
reactioneazi foarte lent la transformarile
peisajului. El ofera insi  informatii
cuantificabile.

Vegetatia include si ea o informatie
complexd si indelungata despre mediu, dar
reactioneazd mult mai rapid ca solul. Raspunsut
ei la schimbarile de mediu este calitativ, dar greu
de cuantificat prin indici care si dea informatii
precise asupra schimbarilor de structurid sau de
functii din mediu.

Apa este elementul care reactioneaza
aproape spontan la toate schimbarile ce au loc
zilnic, lunar etc. in mediu. Ea urcd si coboara
rapid in sol si subsol, se evapora, cade sub
forma de ploaie, raurile isi miresc brusc debitul
iar uneari seaca etc. Sub aspect metodologic,
apa este deci elementul de bazs, fati de care se
impun a fi analizate problemele schimbirilor in
" peisaj, ca §i problema sistematizirii. Clima
insasi trebuie analizatd subordonat efectelor pe
care le are in circulatia apei in/pe sol.

5. Analiza structurald si functionala a
mediului. Mediul se cere a fi analizat si global,
deoarece el nu este o simpla suma de elemente,
¢i un organism complex, fizic si socio- economic,
un geosociosistern. Acest sistem nou are atit
elemente “date”, cit i altele “impuse”de om (in
totalitate noi sau numai modificate). In ele apar
structuri specifice, anumite circuite de materie
si energie, functionalitati noi. De obicei,
geografii realizeaza aceastd prin caraclerizarea
tipurilor de peisaj, natural si antropizat,
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and others into quality ones.

The relief is analysed under three aspects:

& basis and support for the environment
(surface and forms);

b. regulator for other elements;

. dynamic processes.

Special attention is paid to the land
forms as considered a synthetic expression of
the Interactions between the environmental
elements. On the other hand, the dynamic of
the land forms, taken separately or as a whole,
is also an expression of the elements that
compose the local or regional environment
Hence, the land forrs have certain features that
rapidly react at some environmental changes
and thus they give us information concerning
the quantity and quality indices of the
environment.

The soil is the result - in long terms - of
the environment’s changing. It only can give us
information that can be turned into quantity
indices.

Vegetation contains complex
information on environment for long periods of
time and reacts more rapidly than the soil does.
The reply it gives to the environment changing
bears quality, but not in very precise terms
when referring to changes of structure or
functioning.

Water is the only element that reacts
immediately when the environment changes (it
reacts to even daily changes). Water moves
rapidly, it evaporates and falls as rain, it flows,
producing floods and sometimes rivers dry out,
etc. In methodological terms, water is that very
element one refers to when studying
environment and its changes or when
systematising. Climate itself is studied in
agreement with water movements.

5. The apalysis of structure and
function of the environment. The environment
has to be studied globally, as well since it is not
only an addition of some elements, but a new,
physico-economic, complex system that we can
call a geosociosystem. This new system has not
only ‘given”, but also ‘human-imposed”, new
or modified elements. Thus there come into
being specific structures, circuits of matter,
energy  and npmew  functions.  Usually,
geographers make the analysis characterising
types of natural and humanised landscapes,
focusing on the interdependencies thar exist



accentudnd interdepedenjele care exista intre
elementele acestora. Procesul sistematizarii
modifica unele circuite din peisaj si, drept
urmare, se pune problema cum vor reactiona
celelalte elemente si cum se va schimba
peisajul. Cu alte cuvinte, se ridica problema
evolufiel in echilibru, sau din contra,
dezordonat, cu provocarea de disfunctionalitati
fatd de cerintele puse in fata sistematizarii.
Formulele matematice rezolva greu sau deloc
variantele posibile ale unei asemenea evolutii.
Metoda naturalists a studiului de teren, a
comparafiei cu alte locuri similare si a evolutiet
paleogeografice, ca si experimentul si reglarea
“din mers” a unor proiecte de sistematizare au
dat rezultate mai bune.

Inceputul depistirii relatiilor se face
prin evidentierea prioritafii unor elemente de
mediu ale caror materie si energie circula mai
rapid si modificz mai repede structurile care ne
intereseaza in peisaj. Am retinut, de la punctul
anterior, faptul ca apa devine primul element de
analizd in procesul sistematizarii. Este vorba
atat de apa curgatoare, din ploi sau apa
subterand, dar mai ales de functionalitatea
corelatd a acestora, de la intrarile si iesirile din
bazin, de actiunile pe care apa le efectueaza in
bazin, de efectele pe care ea le declanseaza, de
raporturile sale cu ceilalti factori de mediu din
bazin si pana la importanta ei pentru economie,
chiar i pentru factorii social-culturali. Nu este
vorba numai de apa in sens hidrologic, ci si de
apa ca agent morfologic, ca element al solului,
al vietii etc.

6. Apa ca factor esential in
sistematizare. Cu toate ci pe plan general
intereseaza peisajul, in sistematizare punctul de
pornire il constituie scurgerea apei, posibili-

tatile de a fi refinuta periodic in anumite locuri,
de a fi adusa din alta parte, redata altor bazine
inainte de a ajunge la varsare, posibilitatea de a
fi vehiculata peste anumite unitafi teritoriale,
sau chiar de a evita inundatiile in alte parti (de
ex. in Campia Crisurilor).in fond, privind
lucrurile si invers, in zona noastra temperata si
cu precadere in regiunile accidentate, dere-
glarile de mediu au fost create de om (prin
defrisari, araturi, pasunat excesiv sau proasta
gospodarire a fondului funciar) st au condus
mai intdi la dereglarea functiei hidrologice pe
versanfi, in intertorul solului sau al terenului, in
scurgerea prin albii etc. Ca urmare, procesul

between the landscape elements. Systematisation
modifies the circuits of the landscape and
therefore the problems of how the other circuits
will react or how the landscapes themselves will
change appear. In other words, we are facing the
problem of an evolution in equilibrium or, by the
contrary, & dsordered evolution that causes
malfunctions in the environment, others than
the projected ones. The mathematical formulae
can hardly solve or just do nor solve the
probability of an alternative or of the other. The
naturist method of study in sites, of comparing
the landscapes with similar ones, paleogeography
and the “on the way” adjustment offered better
results for some of the systematising projects.

The beginning of relationship discovery
consists of emphasising the priorities of the
environment elements that circulate more
rapidly and easily modify the structures we are
interested in. As we have mentioned at the
previous point, water is the most important
element to be analysed when systematising a
territory. And we have to take into account not
only the rivers, the rainfall, the ground waters,
but also the way they function and interreact,
the ins and outs of a river basin, the waters
acting inside a basin, the effects of these
actions, the relations with other elements, water
needs for economy and society. That is why
waler is no longer considered a mere hydraulic
element, but a geomorphic agent, a part of the
soil, the condition for the existence of life.

6. Water - an essential element for
systematisation. Even though, in general ferms,
landscape 1s interesting most, when systematising
an area the starting point is given by the water-
fow, the possibilities io accumulate water in
certain places, bring water from distant sources
or to transter it from one basin to another. There
also interests the water transfers over certain
territories for agricultural use or to prevent
from floods (the Cris Plain, for example).
Actually, reversing things, one can realise that
due the temperate climate and the difficult
access in some areas, the environmental
malfunctions that were introduced mainly by
people (deforestation, improper farming or
stock-breeding) have, as a result, a hydrologic
malfunction in the environment This has
appeared on the slopes but also affects the soil
and the rivers. Therefore, the adjustment
projects must be inverted. They should startwith



refacerii si sistematizarii trebuie sa fie invers, sa
pomeasca de la refacerea echilibrujus hidrologic
SPré crearea unui nou echilibru, care sa fie
eficient si economic sub raport multifunctional,

Este necesar insi a se intelege ca refacerea
echilibrului hidrologic si crearea wmuj nou, de mare
si multipla eficiens economicd, nu inseamna
numai baraje, diguri si lacuri sau tunele de
aductiune, ci inseamni $1 masuri care si fripeze
eroziupea din bazin, oprind colmatarile,
Inseamng ¢ alts sistematizare a4 modului de
folosinta a terenurilor pentru a opri eroziunea si
alunecarile, dar St pentru a avea eficienta
economica. inseamna, de asemenea, o refea de
drumuri care sa influenfeze rapid circulatia, dar
$a nu deregleze versan{il, s nu gAtuiasca
scurgerea apelor, sa nu impuna baltiri etc,

7. Schema-cadru si unititile de analizi
si de sistematizare.

a. Sistematizarea teritoriuluj trebuie
conceputa ca un proces sau sistem in care sunt
interesate, direct say indirect, mar multe
domenii de activitate, Ca urmare, realizarea
acesteia devine un proces complex, elaborat in
variante diverse, cintirie fiecare sub aspect
economic dar i ecogeografic
Variantele vor fi concretizate in suite de faze,
ca realizare sau ca posibilitati de a f realizate in
viitorul apropiat sau departat. In final se alege
acea varianta care are cea mai larga dechidere
spre vittor, care impune o dezvoltare durabils,
In care se pot regasi satisfacitor Spre optim
toate activititile interesate in prezent sau viitor.
Solufia aleasa nu trebuie s2 frineze unele
eventuale cerinfe care ar putea si apari in
viitor, ci si fie deschisa.

~ b. In felul acesta se ajunge, ca prim
aspect  concret, 2 o schema-cadry de
sistemnatizare, in care se propune realizarea in
teritoriu a anumitor amenajari.

¢. Dar care trebuie si fie unitatea sau
unitdfile teritoriale de analizd, de efectuare a
variantelor de sistematizare si respectiv. g
schemei-cadru de amenajare? Pomind de la
ideea ¢ apa este elementul cel mai mobil, cel
care se vehiculeazs si curge continuu, bazinul
ludrografic se impune ca unitatea pentru analizi
$1 profectare in general Dar numat atdt nu este
suficient.

In conditiile Roméniei se impun, in
acelasi timp, a fi luate in studiu St dpurile de
unitats geomorfologice, delimitate in cadrul
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resetting the hydrologic equilibrium and finish
with establishine a new, multifunctional and
efficient one.

Therefore, people need o understand
that resetting the hydrologic equilibrium and
founding & new one means more than buiding
dams, create reservoirs or water tunneis. It also
means fo reduce soil erosion, to stop lake
colmatage, to systematise the land for a proper
use so that to increase farm-production and stop
the erosion and the landslides; it means 2
fransportation  network  that mproves
circulation but does not disturp the slope’s
equilibrium or stops waters from Howing
properly.

7. The frame-scheme and the units of
the analysis and s ystematisation.

a. Temitory systematisation must be
meant as a process or a system that interests
many fields of activity, directly or indirectly,
Hence, there is a complex process, many
variants may result and each variant must be
estimated from both economic and eco-
geographic points of view. A the variants
deliver a succession of phlases whick can be
immediately realised or remain as future
options. For the final, we can choose the most
opened to the future variant, the one that
imposes a durable development and contains al
the present or future activities at therr best
stages. This means the final solution must not
binder the yet unknown requests and be
suitable to permanent improvements.

b. Thus, the first factual aspect comes
nto being: the frame-scheme for systematising
a fterritory, which contains proposals for the
adjustment of the areas.

<. But there still remain one question:
Which must be the unit or units of a territory
Wwe can use for analysis and the frame-scheme
lo refer to? Starting from the idea that wafter is
the most movable and ever-changing element.
the proper unit seems to be the river basin. Burs
the river basin is not self-sufficient.

Romania’s specific terms impose us to
take into account the types of geomorphologic
units, as well, limited within the river basins as

basic units (in the plains, these unifs can
even take the first place). For example: the Olf
river basin must be taken first as a whole and
then as composed by geomorphologic units: the
Brasov Depression, the Fagéras Mountains, etc.



bazinului, dar ca unitati intregi (in cimpie pot
trece chiar pe primul loc). De exemplu: bazinul
Oltului trebuie judecat mai intdi in totalitatea
lui, dar apoi si pe unititi geomorfologice, cum
ar fi: Depresiunea Brasovului, Muntii
Fagarasului, Carpatii de la Curbura etc. Daca
unitatea respectivd nu intrd total in bazin se
cere, pentru inceput, s fie conceput un plan de
amenajare de ansamblu, pentru intreaga unitate.
Fiecare munte sau deal si fiecare depresiune
trebuie si aiba un plan propriu de amenajare-
sistematizare, chiar daca la inceput este numai
de principiu.

d. Analiza acestor unitifi se face
individual, dar si global, in succesiunea
amunte-avale, sau In  succesiunea de
subordonare din punct de vedere functional
pentru alte elemente decit apa. Se are in vedere
si se ia in calcul aportul de apa, de aluviuni etc.
pe care o unitate din amunte le evacueaza spre
cea sau cele din aval. In alte cazuri intereseaza
si aportul fortei de munca, prezent sau posibil
de a trece dintr-o unitate in alta, sau fluxurile
de turism, tranzitul etc. Se au in vedere deci
toate procesele sau activitatile care vor folosi
sau vor afecta amenajarile proiectate, sau vor
solictta altele care, prin aparifia lor, sa nu se
opuna schemei-cadru, ¢i sa@ o “umple” si o
intregeasca, sa a dezvolte armonios.

8 Cronologia fazelor de analiza

Sintetizind enumerativ, ordinea fazelor
de analiza, sub aspect geografic, este:

a. Mai intai se impune o analiza fizico-
geograficd si cu precadere hidrologica st
geomorfologica globala, pe bazin si pe bazine
de ordine mici. Analiza trebuie facuta in suita,
adica in abordare sistemicd, respectiv: ce
anume a fost acel bazin si cum a functionat in
 diferite etape (istoric), cum este in prezent si
care va fi tendinta de evolutie in viitor, in
condifiile interventiei umane (fie in sens de
degradare, fie in sens de amenajare pozitiva),
pentru o dezvoltare durabila.

b. In al doilea rind, urmeaza analiza, tot
in abordare sistemica, a anitdfilor principale de
refief din bazin si/sau cele adiacente lui.
Analiza se face atit sub raport fizico-geografic,
cit si economic si wuman. Aceasta trebuie sa
reflecte patru aspecte:

- evolufia modului de folosire a fiecirei
unitdfi, subliniindu-se particularitatile locale,
inclusiv sub aspect istoric;
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There are cases when these units extend more
than a river basin; in these cases, an adjustment
plan must be realised for all the unit, as well
Such plans must be made for each mountain,
Al or depression, even though in the beginning
it may be only a frame-scheme of principles of
fLow to realise this.

d. The analysis of the units must be
done both individually and globally, from
upstream to downstream or in any functional
succession of other elements than water. 7here
must be taken into account the water, the
alluvia, etc. a certain unirt transfers to the one or
ones from downstream. There are cases when
other elements are considered to be important:
labour income and transfer, tourists coming and
leaving, their transfers and so on. So we must
consider all thase activities and processes that
will use or affect the area to be fitted-out. those
which will ask for others that could contradict
the frame-scheme. Finally, all these activities
and processes must become harmonious parts
of the systematised territory, or can support jts
development.

8. The chronology of the analysis phases

From the geographer’s point of view,
the right succession Is as it follows:

a First of all, a hydrologic and
geomorphologic analysis has to be done for the
whole basin and on small basins, too. This has
to be systemic and comprise: the history of the
evolution of the basin, its current condition and
the directions of its future evolution as
influenced by man’s activities (negative or
positive), so that the development be sustainable.

b. Secondly, there follows the analysis
of the land form units of the basin or of those
next to the basin, as a coherent system. The
analysis is done from physmo—geograpl‘uc,
economic and human points of view. Tkis
means it has to refer to four aspects:

- how the use of each unit has changed,
emphasising the local features;

- the current ecomomic, natural and
human potentialities of each unit:

- the special needs for any kind of use
(farming, forestry, radesmen), or for different
human settlements (villages, towns. groups of
settlements), for different industries (present or
to be integrated later). for other activities
(tourismi, (ragsportation) at minimum and
maximum levels;



- polentialul ecopormic actual, natural si
uman al unitagi;

- cerinfele minime s maxime fata de
mediul respectiv ale fiecarei categorii sociale
(crescatori de vite, agricultor, silvicultori,
meseriasi etc.), ale diferitelor grupari umane
(sate, orase, comune, grupe de comune etc.), ale
diferitelor tipuri de activitafi  (turism,
transporturi etc.),

- analiza neconcordantelor ce apar in
teritoriu intre diferite tipuri de cerinte (intre
agricol si silvic, pagunat si silvic, turism si
pasunat, intre cerintele de apa industriala si
potabila etc.) si modul posibil si optim de
rezolvare in  condifiille unei economii
echilibrate, specifice zonei si durabile.

¢. O a treia faza o reprezinta analiza
globala pe bazin a elementelor rezultate de la
punctul b, respectiv a, pentru toate unititile de
relief, refindndu-se aspectele specifice pentru
intregul bazin. Este necesara detasarea acestei
parfi intr-un capitol aparte decarece nu este
vorba de o sinteza, nici de retinerea
caracteristicilor sau particularitatilor fiecarei
unitati in parte, c¢i numai acele aspecte ce
intereseaza sau au efecte per total sau numai
intr-un tronson asupra riului principal.

Daci punctele a-c pot fi inglobate in
“etapa de cercetare si pregétire”, urmeazi apoi
schema-cadru care isi are si ea propriile faze.

d. Incepe etapa de proiectare, care nu
poate avea alt cadru concret decit unititile
geomorfologice, in cAmpie, iar la deal si munte
bazinetele de riuri torentiale, ajungindu-se la
tronsoane ale rdului principal (suprapuse pe
unitatile geomorfologice ludnd in considerare
priricipalele confluente) si, in final, /a intregul
bazin. Aceastd schema-cadru se realizeaza tot in
" viziunea factorilor de mediu, economici si
sociali amintifi mai sus si se referd nu numai la
firul apei, ci si la activititile interesate sau
afectate de o viitoarea amenajare partiala sau
totala.

e. Urmeazd selectarcea lucrarilor de
amenajare dupa diferite criterii: wrgenta s
ordimea unor lucrari, dar numai pentru acelea
unde succesiunea este de fapt obligatorie (de
exemplu: canalele de aductiune pentru un baraj
al carui lac nu s-ar umple din propriul riu,
canalele de irigare dupa executarea unor lacuri,
lucrari urgente de frinare a eroziunii versantilor
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- the analysis of all the malfunctions
that may occur among the elements of the unjts
(between farming and forestry, pasturing and
forestry, fourism and pasturing, industrial and
home water consumption), efc. and the possible
but gptimum way to solve these contradictions
under the condition of an eguilibrated, still
specific to the area, but sustainable economic
development.

¢. The third stage is a global analysis of
the elements we have mentioned at point b and
of the land form units for the whole basin. A
special chapter must be dedicated to these
aspects because it is not a synthesis or a list of
the specific features for every basin, but it
contains those features wiich interest the study
or the ones that can affect the main river as a
wihole or only parts of it.

Since the siages a-c have been
considered, as a whole, the preparatory and
research ones, the frame-scheme that follows
has its own stages.

d. The planning phase, the background
of which is given by the geomorphologic units
in the plains and by the torrential basins in the
hills and mountains. The study begins with the
smallest ones, the torrential basins and
continues up to parts of the main river (which
cover the land form units and take into account
the main confluences, as well). The frame-
scheme 1is based on the environmental,
economic and social elements we previously
mentioned and therefore it does not refer to the
stream of water only, but to the whole basin
and the activities affected by future partial or
total development, too.

e. The selection of the development
works Is the mext, and it has to be done
according to some principles. the priority and
order of the works, the full succession of the
compulsory ones (i. e. the canals for bringing
waler into a lake the river cannot fll up,
Irrigation canals, decrease of soil erosion,
filling-in slowdown, etc.).The works that can
be done in longer time and do not need a
special order must be mentioned, as well as the
financial support (public or private companies.
government funds, local communities, others).
labour neceds and sources, the needs for
materials and equipment, etc. It is worth
mentioning that there might be companies.



si respectiv a colmatarilor etc.); Jucrars care pot
fi executate de-a lungul timpului, fird o
anumitd ordine, desemnarea Intreprinderilor,
institutitlor si, eventual, a comunitatilor umane
(sate, comune, orase) care contribuie financiar,
cu ména de lucru sau cu materiale la executerea
diferitelor  lucrari;  fixarea executantilor
principali. _

De mentionat, in acest context, largile
posibilitati pe care le au unele comune sau
asociatii, care sa participe efectiv la efectuarea
unor lucrari antierozionale sau impotriva
alunecarilor de teren sau la intretinerea
lucrarilor deja efectuate.

f. Optica regionali in scopul unei
dezvoltari durabile - dar care se bazeaza si peo
viziune concurentialz - isi face tot mai mult loc
In viziunea comunitar-europeani. In aceastd
optica, bazinul hidrografic ca si unitatile fizico-
geografice, trec pe un plan subordonat.

Sectoare din mai multe bazine
hidrografice diferite si parti din mai multe
unitai geografice se pot asambla ca elemente
sinergetice ale unei regiuni cu o dezvoltare
efectiv durabila. Cu toate acestea, analizele
enumerate anterior le pot justifica sau nu.

g. Pomind de la aceste principii si
ratiuni generale, pe care geograful trebuie si le
stie, se impune si o coordonare generali a
studitlor si lucrarilor atit sub aspect stiintific,
cdt si de urmarire a deciziilor practice. Totodata,
in cadrul acestei coordonari sau ordoniri este
necesard si dezvoltarea unor principii mai de
amanunt, pe tipuri de bazine, tipuri si subtipuri
de relief major (munte, deal, campie) si, in
final, pe regiuni complexe conturate in vederea
unei dezvoltari complexe. In toate acestea sunt
absolut necesare prezenta geografului si a
© studiilor de geomorfologie.

IV. CoNncLuzn

L. Sistemul mediului inconjuritor este
studiat de diferit specialisti, pe elemente: solul
de catre pedologi, relieful de geomorfologi ete.
Prin natura lucrurilor, fecare face din
elementul siu de studiu un sistem si il
analizeaza ca atare, descriindu-l, explicindu-l
cauzal, realizdnd clasificari, regionari, tipiziri
etc. Tot prin natura lucrurilor, specialistul
dint-un domeniu abordeaza si celelalte
elemente de mediu, dar numai in masura in care
il influenteaza pe al sdu, sau in misura in care
elementul sau de studiu le influenteaza pe celelalte.
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communities or associations that are interested
in doing some of the works or rupning the
already existing ones.

£ Regional planning on behalf of a
sustainable and durable development, usually
on marketing basis, is much agreed by the
European Community.

Consequently, the river basins or other
geographical units become less important since
parts of different regions can join for a
sustamable development. Despite this, the
formerly mentioned analysis gives true reason
for their development or not.

& Starting from these general principles
and reasons, which a geographer must know,
there clearly appears the need for a general co-
ordination of the planning and of works, both
screntifically and practically. All the same,
during the co-ordination or, to be more precise,
the putting into order , 7t /s necessary to
elaborate more minute principles for each type
of drainage basin, type or subtype of major land
forms (mountain, hill or plain), and finally for
the complex regions set for complex
development on long terms. It is therefore
obviously that 2 geographer and geomorpho-
logical studies are much needed when working
through all these stages of an analysis.

IV, CONCLUSIONS

1. The environment is studied by many
kinds of specialists, element by element: the
pedologists study the soil, the geomorpho-
logists the land forms, etc. All of them turn that
element into a system, analyse and describe it,
explain the causes, classify the types and sets
specific regions.

These specialists also tackle with other
clements, but they restrict the study to the
simple way an element influences the others or
the others influence it, only.

Therefore, it is common that the
environment and its functioning are considered
from the point of view of a single element and
the models they work with are centred on the
same single element. In away, we are the
prisoners of our way of thinking.

2. The fact is that except for
geographers few specialists are able to deal
properly with the environment. Geographers
themselves conceive the environment by means
of models, the most] ly- used one being the
landscape model. They have ther limits when



in acest proces se ajunge cel mai adesea ca
specialistul unui element si priveasca mediul si
functionalitatea acestuia prin prisma acelui
clement si a propriului model pe care si l-a
facut despre mediu. Suntem, intr-un fel,
prizonierii propriei noastre meserii.

2. Nu exista specialisi in mediul
propriu-zis ca intreg decdt, intr-o anume
masurd, geografil. §i ei vad mediul prin
anumite modele, cel mai rdspandit fiind
modelul peisajului. $i ei au propria lor limit# in
perceperea mediului, care vine mai ales de la
cercetari adesea intuitive si mai putin
cantitative (uneori nu au asemenea date, sau nu
au destule, iar prelucririle cer timp destul de
mult). Totusi, geograful are un am in plus,
anume, prin obiectul siu de studiu este obligat
in permanenta s4 se refere, daca nu la toate, cel
putin la mai multe elemente de mediu deodat.
El posed2 de asemenea, metoda cartirilor
concrete, la fafa locului §i cunoaste tipurile de
medii de pe Terra, cu care poate face in
permanen{a comparafii asupra locului in cauzi.
Ca urmare, a include pe geograf in lucririle de
optimizare a sistematizirii nu inseamni a
rezolva definitiv si sigur problema (are si el
Limitele lui), dar a]1 exclude inseamna a
elemina un Liant intre concluziile specialistilor
calai pe cite un singur element de mediu. El
ajutd ca pasii facuti in cercetare de fiecare
specialist in parte si fie efectuati deodatd si
concluziile lor sa nu rAmAna separate, ci si se
“confrunte” si si se insumeze creativ.
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doing this, dve to the somehow intuitive
approaches or the poor quality of the indices
they use (sometimes they have little
information or none and foo muck time is
aeeded for ta compute it afl).

But geographers have at least an
advantage: their subject makes them fo refer to
more environmental elements in the same time,
if not to all of them. Another advantage is that
they use on the spot cartography and know the
Earth’s types of enviromment that they
permanently compare with a certain place.

That is why to include geographers in
the feam do not mean fto solve all the problems
and forever (geographers have their limits), but
not to make them part of the team would mean
not to have the agent that integrates the others’
conclusions. Geographers give coherence (o a
study; the separate steps made by the others can
be combined in a general step towards a
creative system of measures to be taken when
systematising a certain territory.
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