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Relieful glaciar si crio-nival

Primele informatii despre prezenta
shetarilor pleistoceni in Carpati 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, aplicind metoda analizei
morfolegice in Carpatii Meridionali, dovedeste
larga exfensiune a glaciafiei prin existenta
formelor majore, specifice ghetarilor: circuri s
ulucuri, in cuprinsul carora treptele, pragurile si
Zavoarele, rocile mutonate (berbecit glaciari),
morenele laterale s froniale ete. dan indicatii

tvind dinamica ghefarilor $i procesele de
sTozZINNe « acumniare.

Rezultatele cercetarilor sale publicate in
1504 (16) 1 intr-ug ampln capitol din teza sa
e doctorat In geografie fizica (17) au pus capat
wontroverselor din  acea perioada asupra
existentei ghetarilor in Carpatii Meridionali|
Cele doud tipuri de relief glaciar “tipul
Fagaray“, cu circuri ample, creste stincoase si|
warfuri piramidale si “tipul Boriscu”, cu circuri |
mici sculptate la marginea platformelor de-
eroziune, se impun in peisaj] si au fost
r=cunoscute de toti cercetatorii care ulterior au
studiat Carpafii Meridionali.

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

In pericada 1907-1940 stmdiile lui H.
Wahner (53) si N. Orghidan (3R) intreprinse
in Masivul Bucegi au adus noi contribuiii
privind relieful glaciar; L. Somesan (48)
semnaleazd cateva circuri in Muntii Caliman,
iar T. Morariu (22, 23) pe pantele sudice ale
Muntilor Rodnei. In aceasta perioada,
cunostinfele asupra glaciatiei carpatice au fost
sintetizate de L. Sawicki (44), Th. Krautner(11)
$1 S. Pawlowski (39).

On the glacial and cryo-nival relief

Gh. Nicvlescn

The first information on the presence of
Pleistocene glaciers in the Campathian Mts.
were supplied by geologists 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,
thresholds, rock-bars, glaciated knobs, Ilateral
and frontal moraines, efc, suggestive for the
evofution of glacters and for erosion and
accumuiation processes.

De Martonne published his Ffnadings
first in 1904 (16), subsequently ke devoiing a
whole chapter of his Ph. D. thesis in physical
Zeography lo this subject (17) . The evidence
brought by him put an end (o the coniroversial
debate on the existence or non-existence of
&Llacier in the Southern Carpathian range. There
are two {vpes of glacial relief, one is the
so-called *Figaras type” with vast glacial
cirques, rocky crests and conical peaks, and the
other Is the “Borascy type” with small,
sculprured  cirgues edging the erosion
platforms. The existence of these two types has
since been ackmowiedeed by all the authors
who underfook smudies in the Southern
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 to the glacial relief
L. Somegsan (48) reported on the presence of



Cu ocazia reluarii studinlui asupra
Carpatilor, incepand din 1655, cercetarea
reliefului glaciar a intrat intr-o noud fazd, prima
preocupare fiind identificarea tuturor circurilor
si vitilor glaciare si 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
zamislire 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 iIn
numercase regiuni o categorie de circuri
evazate (neevoluate) de origine glacio-nivala;
imperfectiunea lor se datoreaza unor acumulan
de zapadd & gheata la limita zapezilor
permanente (32).

Treptele i pragurile din  circurile
glaciare din M. Parang 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 celni sculptat W formatiuvni
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

detaliu al circurilor. Ea este pusd in evidenta de
| asimetria circurilor, de praguri stincoase,
litologice, si de suprafete structurale ce se
mentin chiar pe fundul vaii (7, 28, 30). Faptul
confirmd deopotrivi adaptarea ghetanilor la
conditiile topografice preglaciare si intensitatea
moderata a eroziunii glaciare, incapabild s
stearga total influenta structurii in relief. Sunt
deosebiri  evidente intre circurile s vaile
glaciare obsecvente, (in genere cu relief mai
accidentat), subsecvente (asimetrice) ¢
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 conecordanta cu specificut local sau
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some cirques in the Caliman Mis, while T
Morariu (22, 23) found them on the southern
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 valle Y.
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
summits as shaped by Pleistocene and present-.
day cryogenes and nival processes, with special
emphasis on cirgues - places where snow
accumnulates, firn forms and glaciers are born.
These are valuable indicalors in the effort (o
reconstruct preglacial mozphology.
Classifications designate several categories of
cirques: simple (semicircuiar or elfongated).
coryugated or complex and complexes of
cirques, the last category converging in the
source area of major glacial (roughs. 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 boundars
of the permanent snow reaim (32,

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

A careful approach (o the glacial reliel
particularly when sculptured in sedimenta .
formations (Tarcu, Bucegi Mis) or
crystalline schists with hard rock intercalati
(quartzites, amphibolites) has revealed i
mflnepce of lithology and structure on bos
the general and the particular aspect of
cirques - asymmelry, rock (threskolds am
structural surfaces obvious ai the bottom of (i
valley itself (7, 28, 30). This is a confirmatio
of the fact that glaciers had adapred themselve
{o the preglacial topography; at the same Ui
i# is an indication that the process of glacia
erosion toek place ar a moderate pace, so it
not wipe out completely any trace of the way &
which the relief was influenced by structurs
There are clear-cur differences between (h
glacial cirques and  the obsequent vallews
(generally with greater relief accidents), sub-




regional. In M. Fagiras, pe abruptul tectonic
“in nord, viile glaciare sunt scurte, in ciuda
ndifitdor climatice mai favorabile, iar pe
santul sudic, prelung s1 slab inclinat, ;Dhetam
ificati erau mai Tungi. In M. Paréng, sxtuauag
¢ inversd din aceleasi cauze tectomce,[
jugate cu mai bune conditii de dezvoltare a
setarilor pe versantul nordic.
Din studiile efectate rezultdi ci in
Carpatii  Roménesti predomina  circurile

wrientate spre B, NE si SE. Acest fapt atesta

maselor

ghetarilor', (32, 35). In timp ce pe versantii

ca se acumula pe cei estici, adapostiti, generind
si alimenténd ghetarii.

Tindnd seama de marea frecventd a
circurilor st circurilor alungite reiese ca
glaciatia pleistocend in Carpatii Romfnesti a
avut caracter pirenean. Au existat insa si ghetari
de tip alpin, ale caror lungimi nu depaseau 7-8
km. Se pare c cel mai lung a fost cel din valea
Lapusnicului, din M. Retezat, care atingea,
dupd P. Urdea (52), 15 km.

Cerceiarile de amanunt efectuate in
eircurile st valle glaciare din  Carpatii
Meridionali, cea mai eprezentativi. regiune
pentru relieful glaciar din Romdnta, au relevat
* varietatea formelor de eroziune s$i numeroase
formaiiuni morenice in diferite faze de
degradare sau acoperite de grohotisuri recente
si actuale (mai ales morenele laterale).
Morenele frontale (terminale sau stadiale),
sitnate, de reguld, deasupra  altitudinii de
1250-1: 300 m_ i etajate in ulucurile glaciare
 pind la peste 2000 m constimuie argnmente
privind  evolutia ghefarilor. Ludnd in
considerare morenele frontale din Retezat de la
1300 si 1600 m aititudine, dar si circurile
suspe-ﬁdé're, Emm. de Martonne (17) afirma ca
aici au existat doua faze giaciare.

Investigatiile din ultimii 40 de ani
efectnate in toate masivele din Carpatii
Romanesti au aritat cd etajarea morenelor
frontale §i gruparea lor la anumite inal{imi este
un fapt general, care atesta mai multe faze
glaciare, In literarura, numaml acestora variazi

' M. Bleahu Fonnapiuai glaciare si periglaciare in M.
Mammuresulvi, Sesivnes ; st. 2 Univ “C.I. Parfion”
Bucuresii, mal 1957,
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pentru pleistocen  circulagia dinspre vest a
de aer umed, necesar formirii

apuseni, expusi vantului, zipada era spulberata; '

sequent (asyminetrical) and conseguent ones
(with smoother landforms) (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.

Cirgues in the Romanian Carpathian
chain were found to have E, NE and SF
orientations, which means that the masses of
humid air coming from the West féciﬁfatcd the
formation of Pleistocene glaciers (32, 35).
While on the wind-beaten Western bf()pé‘b snow
was being scattered, it kept piling upon the
sheltered  Fastern omes generating and
supplying the formation of glaciers.

The wealth of cirques, in general, and
of elongated cirques, in particulas, would
suggest a Pyrepean character of Plefstocene
Llaciation in the Romanian Carpathians. Some
of the glaciers, however, only 7-8 km long,
were of an Alpine type. Apparently, the longest
glacier of some 15 ki, 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
erostonal forms; many moraine formations
show various degrees of degradation or are
covered by recenl and present-day scree
(especially the lateral oraines). Frontal
moraines (terminal or stadial) wsually occur
above the altitudes of 1 250-1 300 m; moraine
levels in glacial froughs may reach up to 2 000
m alt, com{zw{mv an indication of ithe
evolation of glaciers. On the basis of frontal
moraines (1300 m-1600 m alt.) and over-

' M. Bleahu ,Glacial and periglacial formations in the
Maramursy Mrs., The Sientific Session of “(C.I Parfon
University, Bucharest, may, 1857,



intre una (41) si trei (47) atribuite fazelor
Wiirm,  Riss si Mindel. Cei mai mulj
cercetdtori atribuie cele doud generatii de
merene din Carpatii Meridionali fazelor Riss si
Wiirm sau numai stadiilor wiirmiene. Dar daca
morenele amintite ar putea fi considerate toate
wiirmiene, marcind stadiile de refragere a

> o, Bhetarilor, ulucurile glaciare imbucate din

- perioade de eroziune, ar putea reprezenta fazele

Riss si Wiirm (37). Este de presupus ci
glaciatia Riss, cea mai ampld, cand calota de
gheaia a invadat cAmpia germano-polona, péna
la poalele Tatrei si pan la Kiev, trebuia sd-si
Saseascd 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, urmati de faze de retragere treptata,
wiirmiene, pand in Dryasul Nou, cand ghefarii
reminiscenti se transformaseri in ghetari de
pietre.

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

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

pastrat, nu se leagh direct cu fterasele sau

comurile de dejectie de la poalele muntiler, ca

in Alpi, acestea din urmd avind sansa de a f;
mai corect datate. Dacii aceastd legaturd a
existat  vreodati, eroziunea postglaciara,
stimulatd de inalfarea Carpatilor in raport cu
regiunile invecinate, a distrus-o impreuna cu
morenele inferioare §i chiar cu partile inferioare
ale wlucurilor glaciare. Corelarea  datelor
morfologice cu cele paleobotanice §i
arheclogice (cele mai mulie provenind din
afara teritoriului muntos) este insuficienta,

dificila i adesea incerts, ultimele punind in_

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

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

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 fiterature 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 fo the Riss and the Wiirm Pphases, or to
the Wiirm alone. However, if all these moraines
belonged to the Wiirm, when glaciers refreated,
then the (hrough-in through valleys in the
Fagaray and the Retezat Mis., which designate
long erosional periods, could be assigned 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 o 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 Romania, which were
sulficiently elevated by neotectonics to SUrpass
the level of permanent spows (32). P.Urdea
(52} presents a study on his electromagnetic
approach to glacial deposits. He distinguishes a
Riss I maximum glaciation followed by some

Wiirm phases of gradual retreat until the New

Dryas, when the remaining glaciers tumned into

rock glaciers.

Nevertheless, the question s stilf
debatable, because the geomorphological data
obtained so far are not conclusive. The fact is
that wherever lower terminal 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-giacial
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, paleobotanical and archaeo- |
logical data (most of which outside the
mountain realm). The task is difficuit and not




specifice culmilor muntoase inalte. Tempera-
turile scazute, precipitatiile abundente (ploi si
zépezi) si variafia lor sezonierd 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 nigele 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 poicoavele nivale acumulate
izolat sau in relen, acumulate la baza pantelor.
Ciclurile diurmne §i 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
acumuleaza, mai ales in circuri si vii glaciare,
mase de grohotisuri sub forma de conuri s
tipsane. Deseori versantii sunt brazdafi de
grohotisuri mobile (mari si rduri de pietre),
semifixate, fixate si reactivate. Se remarca
predominanta reliefului criogen, cu precadere
' In masivele constitnite din granite (Munti

Retezat — Parfing), sisturi  cristaline (Muntii
Fagaras), calcare (Piatra Crainlm) 51
conglomerate  {muntii  Bucegi,  Ciucas,

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

Depozitele eluviale, deluviale g solul,
sub influenta inghetului ¢i dezghepului sunt
deseori afectate de procese de solifluxiune puse
in evidenta de musuroaie inierbate, blocuri
glisante, teraseie de solifluxiune, ghirlande si
chiar poligoane de pietre.

Chiar din faza de inceput a cercetirii
s-a propus terminologia romaneascd a acestor
forme (folosidu-se chiar unii termepi populari}
care apoi a fost in general adoptata la noi.
Primele rezuliate ale studinlni  reliefuhn
crie-nival au fost sintetizate de V. Mihailescu,
T. Morariu (21), de T. Morarin si colab. (Z68),
Gh. Niculescu, E. Nedelcu (36), T. Morariu,
Al Savu (25) s1 P. Cotet (4). Cercetarile de
detaliu efectuate si in alte masive muntoase din
Carpatii Orientali si QOccidentali au condus la
conturarea unui etaj 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 in vestigation of the
Southern Carpathian range, resumed in 1955,
was aiming fo establish the fmpact of present
day modeHing 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 summilts and snow piches
produced by heaps and cornices of snow
accumulated under the crests, e.g. avalanche
corridors offen extending down to the forest
belt, and isolate or successive occurrences of
nivation protatus af the foot of slepes.

The daily and seasonal cycles of
freezing and melting geperate a cryvogenic
relief: crests, peaks, rocks and ruiniform siopes,
where disaggregalion processes are quite
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
reactivated, mobile screes (rock seas and
streams ). The cryogenic refief is found
preponderanily in massifs made of granite
{Retezat, Pardng Mis.), crystallipe schists
(Fagdras Mits.). Iimestones (Piagra Crajului
Massif) and conglomerates (Bucegr, Ciucas and
Ceahldu Mis.), especially where affected by
Pleistocene glaciation.

Alluvial, defuvial deposits and soils, if
subyect to freezing and melting, often undergo
sofifluxion, as shown by the presence of thufur,
rock creep, soliffuxion lerracettes, stone
Larlands and even stone polyeons.

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



astdzi la altitudini de peste 1 700-1 800 m, este et al. (26), Gh. Niculescu, E. Nedelcu (36), T.

0 reminiscenfd a fntinsei arii periglaciare care,  Morarin, Al Savu (25) and P. 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
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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