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Specific prin  excelenta Carpatilor,
vulcanismul constituie un agent morfogenetic
Smportant, iar relieful vulcanic ocupd areale
‘=xtinse pe teritoriul Roméniei si prezintd atét
~=araclere petrografice, cit si structurale.

Activitatea magmatici este legatd de
Pprincipalele faze orogenetice si se incadreaz3,

rfaport cronologic, in trei mari epoci:
cambriand si paleozoici, mezozoica si cea
“eozoicd; ultimele doud apartin ciclului alpin
e evolutie a Carpatilor.
Datoritd numeroaselor bogitii pe care le
‘contin (minereuri complexe auro-argentifere,

1, sulf, caolin, ape minerale ete.), regiunile
vulcanice au intrat, mai intdi, in atentia
eeologilor §i mai tArziu a geomorfologilor.
Seologii ne-au furnizat informatii importante
&u privire la cronologia activitsfii magmatice,

- geneza si evolufia reliefului.

Literatura geomorfologici si geograficd
scoperd principalele regiuni vulcanice ale {arii
‘88 cuprinde peste 50 de lucrdr, la care se
‘adaugd numeroase alte studii regionale sau cele
care se referd la intreg teritoriul national.
- Altele, analizeazs regiunile limitrofe si dau
“mformatii interesante cu privire la retragerea
Platourilor, formarea piemonturilor vulcano-
sedimentare 5 a  glacisurilor, geneza
depresiunilor, evolufia refelei  hidrografice,
- morfologia magurilor periferice etc. Unele, mai
‘puline la numdr, vizeazid doar importanta
“Tocilor 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, cind 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 a main
morphogenetic  factor,  jts corresporndent

landforms holding extensive areas in Romania
and exhibiting both lithologic and strucutral
leawres. 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 Neogene one,

- respectively; the latier two epochs belong to 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, cla y's, mineral waters
a.s.o.), volcanic areas have first drawn the
altention — of  geologists and then of
geomorphologists.  Geologists  offered  us
crucial idormation with respect (o eruplion
chronvlogy, — genesis and  evolution of
landformes.

The geographic 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
arcas,  providing  valuable  information
concerniuig  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 si descriptiv.

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

Etapa a treia, de dupa 1980, corespunde
cu cresterea num@mlui de hucrér si cu mutarea
accentului pe geneza si evaolufia 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 vArstei desfisuririi
fenomenelor vulcanice. In ultimii ani, lucrédrile
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 invafdméintului 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).

Lucririle apirute dupd 1950, in marea
lor majoritate i 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. Prixnele sunt caracteristice lantului
vulcanic din Carpatii Orientali st sudul
Muntilor Apuseni, iar ultimele se remarcd in
relieful din Dobrogea de Nord, Pariing, 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 is rather
descriptive and informative in aspect.

A second stage went back fo 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, lypifying and dividing of the
landforms. Progress has been influenced
directly by the new theories of landform
genesis - including plate tectonics theory - and
by the implementation of modem techniques of
dating the volcanic processes. More recent
studies focussed on practical aspects with
respect of certifying the level of mineralization
in velcanic structures, examining natural risks
and influence of society upon landforms. '

Starting from the first half of ithis
century various information on volcanics
regions of Romania has appeared. Even as earl [y
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. Sawickyi (48). Emm. de
Meartonne (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
ellusive, 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
siructures have a particular significance in
landscape, namely Neogene volcanites, while
older volcanic formations bear a special




Muntele Mic, Almzj, Muntele Mare, Muniii
Maramuresului, Bistrifei, Vlideasa, Apusenii
Sudici etc.

Majoritatea cercetirilor si-au indreptat
‘&tentia asupra reliefului dezvoltat pe structurile
‘efuzive, mai ales pe lantul neoeruptiv at
Campatidor  Orientali. Au  fost descrise i
explicate  numeroase  structuri  vulcanice
\onuri, platouri, caldere, cratere, planeze etc.).
Un numér mare de hictdri se referd la
Caliman-Gurghiu-Harghita, care au
prezenta  celor  dond ©  etaje
iructurale: etajul platourilor, ce scade de
B0 - 1 400 m in nord, 1a 950 - 750 m, in
M o= &l conurilor, mai fnalte cu 400 - 800
& Au fost facute incerciri de clasificiri
genetice ale conurilor si craterelor (5, 52).

." In Munti Oas-Guthi, numerosi
smrcetatori au analizat diferite aspecte privind
mesfologia, geneza, vérsta si evolutia conurilor,
pistoutilor, migurilor, depresiunilor §i vailor
8 7. 46).

Din Muntii Apuseni au fost cercetate
B pufine areale, in comparatie cu langl
sieanic neogen al Carpatilor Orientali, poate si
% cauza reliefului mai complicat, datoritd
Memindrii  structurilor vulcanice neogene
mir= alte tipuri de relief dezvoltate pe
holite, calcare etc. (42,57, 62).

In cadrul anatizei reliefului dezvoltat pe
r magmatice intruzive din Bargiu,
Wentii Rodnei, Tibles, estul Varatecului si
mele sectoare din Muntii Oasului 5i  Apuseni
£ trecut de la interpretarea majoritatii
mmelor pozitive de relief ca neckuri sau
Eeri de cosuri sau aparate vulcanice, la
derarea unora dinfre acestea (Tibles,
wroiaga) ca morfostructuri dezvoltate pe mari
Wpuri  intruzive (lacolite, batolite efc.).
Siudiile au urmdrit, printre altele, si relatia
fintre eruptiv si sedimentar (49).

Suprafetele de nivelare au fost studiate
= nnmerosi cercetdtori (20, 43, 49, 55, 61, 62),
vziile fiind diferite, atit in privinfa
: ui ¢at si a altitudinii acestora. A fost
mes3 in evidenti interferenta unor suprafete de
‘#oziune cu seriile de acumuliiti vulcanice,
‘meestea din urmd fosilizdnd relieful inifial de
“Eenudare,
| In cadrul analizei modeldrii rocilor
megmatice au fost distinse ‘microreliefuri
e dezagregare, cu aspect ruiniform, & fost
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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 Paring, RefezatMis, Muntele
Mic, Almaj Mts., Muntele Mare, AMaramures,
Bistrifei, Viddeasa and Southern Apuseni Ms.

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,
Plateaus, caldeiras, craters, planezes a. s. o.

A large number of studies make
referance to Ciliman - Gurghin - Harghita
Mountzins, noticing the presence of two
morphostractural levels: the plateaus level,
descending trom 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-Gutii 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 Carpathians on
account of structures that are scattered among
other types of landforms developed on
ophiolites, limestone a.s.o. (42, 57, 62).

The analysis of the landforms Iaid on
intrusive formations Iike those in the Birgau,
Toroiaga, Tibles, East Viratec, and partially in
Oas and Apuseni Mountains, shifted from
considering most positive landforms as necks
and remmnants of volcanic cones and judging
some of them to be superimposed
morphesfrucutres on latge intfrusive blocks
(facolites, 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
voleanic debris which 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,
tarnwri, 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 cronologici eruptiilor si a
varstei reliefului, prin metode geomorfologice
si stratigrafice, a confirmat ideea prelungirii
vulcanismului din lantul neoeruptiv sudic al
Carpatilor Orientali panda in Cuaternarul
inferior (56).

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

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

Ultima etapd Incepe din anul 1980 si se
bazeazi, 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 geneza si evolutic a reliefulni
vulcanic, pe studii geomorfologice cu
aplicabilitate practica.

Au fost elaborate numeroase Iucrari
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
Muntii Ciliman-Gurghin-Harghita se afld in
stadiul de Inceput al vulcanilor rezidnali, iar
Muntii Metaliferi si Oas-Gutdi, in stadiul
avansat al valcanilor reziduali si chiar scheletici
67).

O altd problemd abordati este cea a
tipurilor de elief vulcanic §i a clasificrii
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 Trasciu’s ophiolotes (41) of Neogene
voleanic 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 o
time within regional research surveys made
possible the preparation of several global
studies with respect of volcamic landforms
throughout Romania, some of them personal
and some collective (3, 44, 45).

These present a comprehensive view
zpon the differentiation of the relief, depending
on the types and ages of magmatism, the
genelic categories of the volcanic relief, the
modelling of the magmatic rocks a.s.o.

fields of geology and geophysics. The accen
was  concentrated on  the

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

Numerous  studies  have  been

ellaborated, among which we mention th
synthesis studies (25, 54, 65), 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 globa
tectonics and the geosyncline’s stages of
evolution (I3, 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 Mits. 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 ci acestea nu trebuie interpretate ca
echivalente ale suprafetelor de eroziune fn
Carpafi, intrucat muntii vulcanici s-au format
mai tirziu decit sculptarea unora dintre aceste
nivele (54).

Cercetirile  efectuate au permis
elaborarea unor ghiduri turistice montane sia
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 wvulcanice 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 Cluj-
Napoca si Institutul de Geografie din Bucuresti.

Acestea reprezintd cele mai detaliate
fucrdri asupra reliefului vulcanic din Romania.
Ele aduc importante contributii privind
intocmirea hartilor geomorfologice,
determinarea varstei, explicarea genezet i
evolutiel, stabiiirea mivelului optim de
mineralizare a  stucturilor  vulcanice prin
prisma coreldsii factorilor geoiogici responsbili
de procesul de mineralizare cu factorii
denudativi si analizeazd impactul activititii
antropice asupra reliefului. Lucririle se gasesc
in arhivele institatiilor mentionate mai sus.
Unele parti 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,
aminind ca apii viitori s3 completeze
cunoasterea reliefului vulcanic din Roménia.

grupa 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 bhere
oulcomes the idea according to which the
magmatites from Tibles, Toroiaga, Rodna,
Birgau, have to be considered a different Lroup
in the Eastern Carpatiians.

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 scuipting of some of these (54).

The researching activity enabled 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 Geography, of the “Babes-Bolyar”
University of Cluj-Napoca, at the Geography
Group of Researchers of the Romanian
Academy in 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 lhe optimum level of
mineralisation by correlating 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 (15)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 pext years, the
studies will compleie the kpowledee of the
volcanic relief in Romania.
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