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ASUPRA CONCEPTULUI DE NEOTECTONICA (UN PUNCT DE VEDERE GEOMORFOLOGIC)

ON THE NEOTECTONIC CONCEPT (A GEOMORPHOLOGIC POINT OF VIEW)

Lucian BADEA'

Abstract: The issue of the latest movements that affected the terrestrial crust, noticed in the 19™ century, drew
attention after the 3™ INQUA Congress in 1936. On the whole, these movements were known under the name of
recent tectonics, active tectonics or living tectonics, but the term of neotectonics was generalized afterwards. In
order to define neotectonics, there has been taken into account the temporal factor considered to be the amount
or the assembly of the deformation movements of the crust that appeared after the structural completion of the
morphostructural units. Due to the complexity of the movements (positive, negative, of inversion etc) and to
their effects upon the relief, the temporal criterion (duration of manifestation) is not enough to define
neotectonics. Thus, besides the temporal criterion, there should be also taken into account:

- the spatial grounds (regional) by means of which there can be determined the differences of manifestation
from one unit to another, offering the possibility of comparative studies;

-the functional grounds by means of which there are determined the effects upon the relief (noticed and

evaluated on the basis of geomorphologic methods), pointing to the evolution of the relief.
Cuvinte cheie: miscari tectonice, tectonica permanenta, deformari neotectonice.
Key words: tectonic movements, permanent tectonics, neotectonic deformations.

Miscarile cele mai tinere ale scoartei terestre
(percepute mai ales ca miscari epirogenetice, insa fara a
se limita la acestea) au fost sesizate de foarte mult timp si
sunt mentionate in studii inca din secolul al XIX-lea, dar
termenul de neotectonicd are, totusi, o utilizare cu
circulatie generalizata de aproximativ 55-60 de ani.

Péna 1n secolul al XX-lea s-au acumulat numeroase
semnalari ale migcarilor recente, dar numai in primele
decenii ale acestui secol au inceput cercetari sistematice,
cu deosebire in tinutul muntos al Siberiei centrale. Din al
treilea deceniu s-a dezvoltat un adevarat curent pentru
cercetarea acestei categorii de miscari, iar la a Ill-a
reuniune INQUA din 1936 s-a dat o atentie deosebitad
problematicii tectonice tinere, fapt ce se va reflecta
evident in extinderea si adancirea cercetarilor din acest
domeniu. Si, fapt foarte important, determinarile au
implicat cu necesitate aspectele (efectele) geomorfologice
ale migcarilor.

Incercirile de definire a neotectonicii (ca domeniu de
studiu) au desemnat-o ca parte a geologiei (sau
geotectonicii) printr-o  raportare strict temporala:
continuarea diminuata, Intr-un fel un ecou prelungit al
miscdrilor dintr-o ultimd fazd de manifestari orogenice
care au afectat scoarta terestrd Intr-o anumitd regiune. A
fost numitd tectonicd recentd, tectonicd activd, sau
tectonica vie, iar pentru miscarile cele mai noi, din
Holocen, s-a folosit termenul de tectonica contemporand,
uneori cel de tectonica actuala (actuotectonica).

In anii 40 ai secolului trecut cercetitorii rusi aveau si
foloseasca termenul de neotectonica pentru domeniul
preocupat de studiul structurilor create de miscarile de la
sfarsitul Tertiarului si din prima parte a Cuaternarului,
definindu-se chiar o etapd neotectonica in evolutia
scoartei terestre.

Indiferent, insd, de termenii utilizati pentru cele mai
tinere miscari, continutul fenomenului desemnat se

The most recent movements of the terrestrial crust (seen
especially as epirogenetic movements, but not only) have
been noticed for a long time and they have been mentioned
beginning with the 19" century. Nevertheless, the term of
neotectonics has generally been used only for about 50-60
years.

Till the 20™ century, there were signaled many recent
movements, but the systematic researches began only in
the first decades of the last century, especially within the
area of Central Siberia. Starting with the 3" decade, a real
trend in supporting the research of this category of
movements has developed and, at the 3™ INQUA reunion
from 1936, the problems of the recent tectonics were paid a
great deal of attention, fact that would be obviously
reflected in the future approach of this field researches.
Besides, a very important fact is that the determinations
made reference especially to the geomorphologic aspects
(effects) of these movements.

The attempts to define the neotectonics (as a field of
study) made it a part of Geology (or Geotectonics) due to
the temporal reference: a diminished continuation, a kind
of prolonged echo of the movements of a last orogenetic
phase that affected the terrestrial crust in a certain region.
It was called recent tectonics, active tectonics or living
tectonics, while for the most recent movements dating back
in the Holocene, it was used the term of contemporary
tectonics and, sometimes, present tectonics (present-
tectonics).

During ‘40s of the last century, the Russians were to use
the term of neotectonics for the field concerned with the
study of the structures created by the movements from the
end of the Tertiary and the first part of the Quaternary;
there was defined even a neotectonic stage in the evolution
of the terrestrial crust.

In spite of the terms used for the most recent
movements, the content of the phenomenon in question

" Institutul de Geografie, Academia Romana / The Institute of Geography, The Romanian Academy
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mentine la considerentul temporal (la o determinare
temporald), adica definirea lui numai sub raportul plasarii
in timp si al duratei:

- ca tectonica manifestatd in Cuaternar, evaluatd la o
durata de 2,5 — 3 milioane de ani, in decursul cireia s-au
produs modificari tectonice de proportii mari care au jucat
un rol insemnat in aparitia glaciatiei (N.A. Morner,

1995)2);

- ca totalitate a miscarilor de deformare a scoartei
terestre Incepand de la sfarsitul erei tertiere (din Pliocen),
prelungite in Cuaternar pana in Holocen;

- ca suma (ansamblu) a miscarilor recente de
deformare a scoartei manifestate dupd definitivarea
structurald a unitatilor geologice (a morfostructurilor).

Desi toate formuldrile au o anumitd dozd de
imprecizie (ambiguitate), aceastd ultima definitie lasa,
totusi, sa se Inteleagd cd nu numai factorul temporal
trebuie luat drept criteriu unic pentru definirea
neotectonicei. Este necesara o considerare diferentiatd a
ceea ce apartine neotectonicii in functie de varsta
unitatilor morfostructurale si de momentul tectonic in care
au fost stabilite caracterele morfostructurale de baza ale
unitatilor de relief.

Data fiind complexitatea miscarilor, (intrucat nu pot fi
reduse numai la cele epirogenice) si mai ales a efectelor
acestora, criteriul temporal (al duratei de manifestare) nu
este suficient pentru definirea corectd (si completd) a
neotectonicii ca proces si efecte. In egald masura trebuie
avut 1n vedere considerentul spatial (sau manifestarea
regionald), ca si cel functional care stabileste raportul
dintre miscare (natura miscarii ca sens $i intensitate) si
efectele morfologice. Fara 1indoiald, acest ultim
considerent capatid o importanta speciala intrucat are un
caracter hotarator pentru formarea si modelarea unitatilor
de relief si pentru stabilirea particularitatilor locale si
regionale ale formelor incluse intr-o anumita unitate.

Asadar, neotectonica se defineste ca totalitate a
migcarilor interne care continud un proces tectonic
anterior” cu manifestiri regionale variabile ca sens si
intensitate (in functie de accidentele tectonice anterior
create), cu efecte evidente asupra caracterelor generale ale
reliefului si ale particularitatilor formelor de relief
considerate pe diferite trepte taxonomice.

Tectonica determind caracterele morfostructurale de
ansamblu ale unitatilor mari de relief (megastructurile)
inclusiv ale treptelor generate ale acestora. Neotectonica,
un ecou prelungit, defineste sau mentine linia (directia)
evolutiei reliefului prin stabilirea caracterului dominant al
modelarii recente si actuale, ca efect al raportului direct
dintre miscarea internd §i actiunea exogena. Aceasta nu
inseamnd ca regional si local, pe fondul de miscare
general, nu pot sd apara diminudri ale intensitatii §i chiar
inversari ale sensului miscarilor.

Un exemplu de inversare a miscarii mai evident decat
in oricare parte, ii ofera Subcarpatii de la Curbura dintre
Teleajen si Buzau (si chiar mai mult decat atata) care au
ca una dintre caracteristicile principale prezenta cuvetelor

makes reference only to the temporal aspect (at a temporal
determination), that is its defining only from the point of
view of its location in time and duration:

- as the tectonics that manifested in the Quaternary,
lasting for 2.5-3 million years, during which there appeared
large tectonic modifications that played an important part in

the appearance of the glaciation (N.A. Morner, 1995)1);

- as the sum of the deformation movements of the crust
beginning with the end of the Tertiary era (the Pliocene) up
to the Quaternary and Holocene;

- as the sum (assembly) of the recent deformation
movements of the crust manifested after the structural
definitiveness of the geological structures
(morphostructures).

Even if all the formulations lack in precision
(ambiguity) to a certain extend, this third definition lets us
understand that the temporal factor should not represent the
only criterion when defining the neotectonics. It is
necessary to make a differentiation between what belongs
to the neotectonics according to the age of the
morphostructural units and the tectonic moment when the
main morphostructural characters of the relief units were set
up.

Due to the complexity of the movements (as they cannot
be reduced only to the epirogenetic movements) and,
especially, due to their effects, the temporal criterion (the
duration of manifestation) is not enough for the correct (and
complete) definition of the neotectonics as a process and
effects. There should be also considered the spatial
argument (or the regional manifestation), as well as the
functional one that establishes the rapport between the
movement (the nature of the movement as direction and
intensity) and the morphological effects. Undoubtedly, this
latter argument acquires a special importance as it has a
defining character for the appearance and modeling of the
relief units and for the establishing of the local and regional
peculiarities of the forms included in a certain unit.

Thus, the neotectonics is defined as the totality of the
internal movements that continue a previous" tectonic
process with regional manifestations variable as direction
and intensity (according to the previously appeared tectonic
accidents), with obvious effects upon the general characters
of the relief and upon the particularities of the relief forms
considered on various taxonomic levels.

The Tectonics determines the major morphostructural
characters of the large relief units (megastructures),
including their generated levels. The neotectonics, a
prolonged echo, defines or maintains the line (direction) of
the relief evolution by establishing the dominant character
of the recent and present modeling, as effect of the direct
rapport between the internal movement and the exogene
action. This does not mean that, on the background of the
general movement, there cannot appear local and regional
diminutions of the intensity and even inversions of the
direction of movement.

The Curvature Sub-Carpathians located between the
Teleajen and the Buzau represent one of the most obvious

2) Ca urmare a amploarei si importantei miscarilor din ultimii 3 mil. ani, acest interval de timp este cunoscut si sub
numele de ,,perioada (era) neotectonica”./ Due to the proportion and importance of the movements during the last 3 milliard
years, this period is also known as ‘the neotectonic period (era)’./

3) Procesul tectonic principal determinant pentru crearea unei structuri ce va fi accentuatd si definitivata ulterior prin
continuarea mult mai lentd a miscarilor./ The main determinant tectonic process for the appearance of a structure that
would be stressed and finalized afterwards through a much slower continuation of the movements.
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cu umpluturi de pietrisuri de Candesti (villafranchiene).
Acestea au functionat ca arii de acumulare subsidente si
in Cuaternarul inferior, dar, ulterior, prin generalizarea
procesului de inaltare a Subcarpatilor, acestea au fost
antrenate intr-o miscare pozitiva relativ rapida si in
prezent reprezintd unele dintre cele mai evidente
inversiuni de relief. Jumatatea esticd a Campiei Roméane
oferd, de asemenea, un exemplu edificator pentru a fi
ilustratd schimbarea de sens a migcarii. Pana 1n ultima
parte a Pliocenului intreaga campie de la est de Arges
functiona ca un bazin de acumulare antrenat in buna parte
intr-un proces de subsidentd, care, pand in Holocen, s-a
restrans treptat si a ramas sa se manifeste numai in ceea
ce a fost denumit Campia de Divagare Titu-Sarata si
Campia Siretului Inferior.

Fenomenul neotectonic are manifestari si efecte
morfogenetice dintre cele mai variate si ajungem la
concluzia ca sintagma pamdntul in continud miscare nu
este o simpla figurd de stil. In numai trei cuvinte se
exprima esenta (permanentd §i complexitate) procesului
determinat pentru formarea si evolutia reliefului terestru.

a. Considerentul temporal. A devenit unanim
acceptata caracterizarea teritoriului Romaniei ca relativ
foarte tanar, cu o dinamica accentuatd (cu momente de
adevdratd violentd) si de o foarte mare varietate
morfologica. Este o reguld in evolutia reliefului ca
unitatile si formele de relief tinere sa fie supuse unei
modelari rapide. Cauza principald constd in dinamica
internd — tectonicd §i neotectonicd — cea care regleaza
raporturile intre suprafata topografica si actiunea agentilor
modelatori.

Dar marile unitati de relief au fost constituite in faze
tectonice diferite iar ecourile neotectonice s-au manifestat
diferentiat in functie de varstd sau de momentul definirii
morfostructurale. Pentru Carpati, in ansamblu, chiar
pentru zona flisului, putem considera cd in urma
orogenezelor stiricd, moldavica si atica din Miocenul
mediu si superior s-a ajuns la definitivarea structurala, iar
dupa Sarmatian putem vorbi de miscari neotectonice,
chiar dacd s-au mai succedat fazele orogenice, rodanica
(in Dacian) si valahd (sfarsitul Pliocenului — inceputul
Cuaternarului). Aceste miscari au avut rolul, in primul
rand, de a inalta edificiul carpatic si de a imprima un
anumit curs al modelarii subaeriene. Pentru Subcarpati
(definitivati structural in orogeneza valaha) si in general
pentru unitatile pericarpatice, miscérile neotectonice s-au
manifestat numai in Cuaternar cand au determinat
accentuarea si diversificarea denudarii si, ca efect general,
intreaga varietate a reliefului. in Podisul Dobrogei — cu
structura sa foarte veche de cratogen — se admit
manifestari neotectonice mai vechi decét in oricare alta
unitate de relief. Dar in campiile pericarpatice, formate
din Cuaternarul mediu pana in Holocen putem vorbi de
influenta miscarilor neotectonice chiar asupra formarii
acestora.

Sunt numeroase §i intrutotul suficiente exemplele care
atestd necesitatea considerarii diferentiate a factorului
timp (temporal) in cercetarea rolului morfogenetic al
miscéarilor neotectonice.

b. Considerentul spatial (regional). Inainte de orice
trebuie sd pornim de la ideea neuniformitatii
manifestarilor neotectonice nu numai de la o unitate de
relief la alta (in raport cu varsta si constitutia), dar chiar in
cuprinsul aceleiasi unitati. Considerentul spatial ne da
dimensiunea fenomenului neotectonic §i prin aceasta

examples of inversion of the movement (and even more
than this). One of their main characteristics is the presence
of the cuvettes filled up with gravels of Candesti (of
Villafranchian age). These functioned as subsident areas of
accumulation even during the Lower Quaternary, but,
afterwards, they suffered a relatively rapid positive
movement as the rising process of the Sub-Carpathians
became general. At present, the area represents one of the
most obvious inversions of relief. The Eastern half of the
Romanian Plain is also an edifying example when it comes
to illustrate the change of the movement direction. Till the
last part of the Pliocene, the entire plain area east of the
Arges functioned as an accumulation basin suffering a
subsidence process that, till the Holocene, gradually
diminished. It continued to take place only in the area
called the Titu-Sarata Divagation Plain and The Lower Siret
Plain.

The neotectonic phenomenon has varied morphogenetic
manifestations and effects leading us to the conclusion that
the syntagm the continuously moving Earth is not only a
simple figure of speech. These three words express the
essence (permanence and complexity) of the process that
determines the forming and evolution of the terrestrial
relief.

a. Temporal grounds. The characterization of the
Romanian territory as relatively young, with a strong
dynamics (with moments of real violence) and a great
morphologic variety was unanimously accepted. It is a rule of
the relief evolution that the young relief forms undergo rapid
moulding. The main cause is the internal dynamics — tectonic
and neotectonic — as it regulates the rapports between the
topographic surface and the action of the moulding agents.

But the large relief units appeared in different tectonic
phases and the neotectonic echoes manifested differently
according to the age or the moment of their morphostructural
defining. For the Carpathians, on the whole, including the
flysche area, the structural defining was reached during the
Stiric, Moldavian, and Athic orogenesis in the Middle and
Upper Miocene. In the Sarmatian we can speak about
neotectonic movements, even if the Rhodanic (in the Dacian)
and Valachian (by the end of the Pliocene and the beginning
of the Quaternary) orogenesis followed. The main role of
these movements was to rise the Carpathians and impose a
certain evolution to the sub-aerial moulding. For the Sub-
Carpathians  (structurally defined in the Valachian
orogenesis) and the peri-Carpathic units, the neotectonic
movements took place only in the Quaternary, when they
brought to the strengthening and diversification of
denudation and, generally, to the entire variety of the relief.
Within the Dobrogea Plateau — with its old kratogen structure
— there are admitted movements older than in all the other
relief units. But, within the peri-Carpathic plains, formed
beginning with the Middle Quaternary up to the Holocene,
we can speak about the influence of the neotectonic
movements even when it comes to their formation.

The examples that prove the necessity of a differentiated
consideration of the temporal factor in the research of the
morphogenetic role of the neotectonic movements are
numerous and quite enough.

b. Spatial (regional) grounds. First of all, we must start
from the idea of the large unhomogeneouness of the
neotectonic manifestations not only from one relief unit to
another (according to the age and constitution), but even
within the same unit. The spatial grounds give us an image of
the dimension of the neotectonic phenomenon and, thus, it

7



ofera posibilitatea studiilor comparative.

Departe de a fi uniforme, miscarile dintr-o anumita
faza neotectonicd prezinta diferente de manifestare la
nivel general, regional si local. In fapt, acestea stau la
baza diferentierii efectelor si a varietdtii modului de
exprimare in relief.

De exemplu, Carpatii sunt afectati de miscari recente
si actuale evident diferentiate de la o ramura la alta si de
la un sector la altul. in general in Carpatii Orientali s-a
constatat o crestere a intensitatii miscarilor de la nord spre
sud, citre regiunea de la curbura. in Carpatii Meridionali
miscdrile de indltare generald au fost din ce in ce mai
intense si mai evidente de la vest la est, adica tot spre
regiunea de la curbura. in prezent, insa, miscarile actuale
cu cea mai mare intensitate corespund blocurilor
cristaline. Zona cristalino-mezozoica a Carpatilor
Orientali corespunde unei arii de indltare generala de 4-5
mm pe an. In aparenta foarte stabil, Podisul Dobrogei este
afectat de miscari pozitive actuale. In partea de sud a fost
pus in evidentd un sector in care intensitatea inaltarii este
4-5 mm pe an, aseméanatoare cu cea din Carpatii Orientali.

Unitatea de relief cea mai puternic afectatd 1in
Cuaternar de miscari a fost cea subcarpatica: ca
intensitate, ca sens al miscarii, ca mod de asociere si de
diferentiere. Analiza spatiala permite observarea modului
de suprapunere, de cumulare si de inversare a miscarilor,
bineinteles pe seama compararii efectelor asupra
reliefului. Se stie ca Subcarpatii, la fel ca lantul carpatic
alaturat, au fost supusi, In Cuaternar, unei inaltari
generale de sute de metri, local ajungand pana la 1 000 m.
De fapt Subcarpatii au fost pusi in evidenta ca unitate de
relief in urma manifestirilor neotectonice pozitive
generale. Dar, pe fondul indltarii de ansamblu, au aparut
si s-au manifestat diminudri sau accentuari regionale care
in prezent sunt reflectate de alternanta ariilor de bombare
si de indltare a reliefului cu cele de afundare si de
dezvoltare a reliefului depresionar. A treia categorie de
migcari — cele locale — sunt legate si determinate de liniile
sau accidentele tectonice (anticlinale, sinclinale, falii,
decrosari, cuvete) care au dus la conditionarea proceselor
de denudare si la diversificarea formelor de relief.

c. Considerentul functional. intrucat rolul (sau
functia) miscarilor neotectonice se judeca numai in raport
cu efectele asupra reliefului (de la simple elemente si
forme de relief la mari ansambluri regionale si unitéti de
relief), trebuie apreciat drept un considerent eminamente
geomorfologic. Desi nu poate fi judecat decat impreuna
cu considerentele temporal si spatial de sorginte
geologica, ramane, totusi, un domeniu al geomorfologiei,
stiintd si disciplind geografica preocupatd de cunoasterea
adancitd a reliefului (componenta minerala a mediului
distribuita azonal si in altitudine).

Rolul miscarilor asupra reliefului depinde de
constitutia petrografica a unitatii, de natura accidentelor
tectonice, de sensul si intensitatea miscarilor, de situatia
morfologica preexistenta, adicd de un ansamblu de factori
care influenteazd panad la determinare modelarea si
aparitia anumitor categorii de forme si asociatii
(ansambluri) de forme. Un proces complex care este vazut
nu n sine numai ca dinamica internd. Trebuie vazut mai
ales prin efectele asupra reliefului (suprafetei
topografice), cel care reprezintd partea suport a
ecosistemelor si peisajelor, indiferent de natura lor.
Reprezinta procesul care determind detaliile evolutiei
reliefului considerat la scara regionald si locald. Direct si

gives us the opportunity of comparative studies.

Far from being uniform, the movements from a certain
neotectonic phase present differences of manifestation at a
general, regional, and local level. In fact, they are the basis of
the differentiation of the effects and of the variety of the way
they appear within the relief.

For example, the Carpathians are affected by recent and
present movements obviously differentiated from one branch
to another and from one sector to another. Generally, within
the Oriental Carpathians, there was noticed an increase in the
intensity of movement from north to south, towards the
curvature area. Within the Meridional Carpathians, the
general rising movements were more and more intense and
obvious from west to east, namely to the curvature region. At
present, the movements characterized by high intensities
correspond to the crystalline blocks. The crystalline
Mesozoic area of the Oriental Carpathians corresponds to an
area of general rising of 4-5 mm per year. Even if it seems to
be very stable, the Dobrogea Plateau undergoes present
positive movements. Southwards, there was emphasized a
sector where the intensity of the rising is of 4-5 mm per year,
similar to that in the Oriental Carpathians.

The most affected relief unit in the Quaternary was the
Sub-Carpathian one in terms of intensity, way of association
and differentiation. The spatial analysis allows us to observe
the way of overlapping, accumulation, and inversion of the
movements by comparing their effects upon the relief. It is
known that the Sub-Carpathians, as well as the Carpathians,
underwent a general rising of several hundred meters locally
up to 1,000 m in the Quaternary. In fact, the Sub-Carpathians
stood out as a relief unit after the general positive neotectonic
manifestations. On the background of the general rising,
there appeared regional diminutions or increases, which are
now reflected by the alternance of the arching and rising
areas with others of subduction and depression. The third
category of movements — the local ones — are linked to and
determined by the tectonic lines or accidents (anticlines,
synclines, faults, transverse faults, cuvettes) that conditioned
the denudation processes and the diversification of the relief
forms.

c. Functional grounds. As the role (or function) of the
neotectonic movements is rapported only to their effects
upon the relief (from simple elements and relief forms to the
large regional assemblies and relief units), it is necessary to
consider as representing strict geomorphologic grounds.
Although taken into account together with the temporal and
spatial grounds of geologic origin, it is a field of
geomorphology, science and geographic topic preoccupied
with the deep knowledge of the relief (the mineral
component of the environment differently distributed
horizontally or altitudinaly).

The role of the movements upon the relief depends on the
lithography of the unit, the nature of the tectonic accidents,
the direction and intensity of the movements, the pre-existent
morphological situation, that is on an assembly of factors that
influence and determine the moulding and the appearance of
categories of forms and associations (assemblies) of forms. It
is a complex process that is seen not only as internal
dynamics. It has to be considered especially through its
effects upon the relief (the topographical surface), the one
that represents the support part for the ecosystems and
landscapes, no matter their nature. It is the process that
determines the details of the relief evolution at a regional and
local level. Directly and indirectly, the neotectonic
movements contribute (even determine) to the establishing of
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indirect miscarile neotectonice contribuie (chiar pana la the morphological diversity, which imposes the regional and
determinare) la stabilirea diversitatii morfologice cea care local variety of the geosystems (by means of the active
impune varietatea regionala si locala a geosistemelor (prin surface).

suprafata activa).
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REPREZENTAREA RELIEFULUI PE HARTI
SI IN LUCRARI GEOGRAFICE DE-A LUNGUL VREMII”

RELIEF PLOTTING ON MAPS
AND IN GEOGRAPHICAL STUDIES IN TIME

Gheorghe NICULESCU?

Abstract: In the present paper, there is rendered the evolution of the way relief is reproduced on maps from the
Antiquity till nowadays and it is underlined the used methods of representation (diagrammatic, pictorial,
hachures, by means of isohipes, shadows or combined) with examples and qualitative estimates.

In the last 150 years, in the geomorphologic studies, there has been necessary to analyse and represent the relief
by means of other methods, that are not genuinly map drawing, but they mainly rely on the data offered by the
topographical maps: the geomorphologic, morphostructural profile, panoramic sketch, and block diagram.

As they are associated with the general and special geomorphologic maps, these types of representation increase
the understading capacity of the problems the relief and their exposure pose.

Cuvinte cheie: relief, harta topografica, profil, schitd panoramica, blocdiagrama.

Key words: relief, topographical map, panoramic sketch, block diagram

In toate hirtile topografice sau de factura topografici
(adica de informare generald) aparute din antichitate pana
in prezent se acordd o atentie speciala reliefului, poate
chiar 1n virtutea unei intuitii ,,precoce”, dupa care acesta
ar constitui suportul tuturor invelisurilor Terrei.

Intr-una dintre cele mai vechi hirti ce cuprinde si
teritoriul Daciei, CLAUDIUS PTOLOMAEUS figura
schematic principalele lanturi muntoase prin doud linii
paralele cu segmente alternativ negre si albe. Acestea sunt
insotite de numele lor, de exemplu Carpatus M. si Hemus
M. (fig. 1).

Mai tarziu, in cunoscuta TABULA
POETINGERIANA ce constituia, de fapt, un fel de ghid
rutier care figura schematic drumurile si localitatile, pe
sectiunea ce cuprindea DACIA 1n sec. al IV-lea p. Chr.,
relieful nu este figurat. Totusi, muntii traversati de
drumuri sunt consemnati numai prin numele lor, de
exemplu Alpes Bastarnice.

Relieful si mai ales cel montan a fost reprezentat
mult mai sugestiv, in chip pictural (in siluetd) printr-o
succesiune de ,,movile” care, hasurate, sugereaza fatetele
luminate si umbrite ale lor. Sistemul acopera intervalul
secolelor XIV-XVIIL, iar 1n aceastd privintd sunt
elocvente hartile Ilui JOHANNES HONTERUS
referitoare la Transilvania (1530), NICOLAS SANSON
(Tarile Romaéane, 1655), stolnicul CONSTANTIN
CANTACUZINO (Tara Romaéneasca, 1700) (fig.2), (FR.
SCHWANTZ, 1722) si DIMITRIE CANTEMIR
(Moldova, 1737), pentru a aminti numai pe cele ce contin
portiuni din teritoriul actual al Romaniei (pl. I — 2,
Atlasul National, 1972-1979). Féara indoiald ca in
aceasta Indelungata epoca, reprezentarea reliefului (ce nu
tinea seama de scard orizontald si verticald), avea, totusi,
rolul de a prezenta unul dintre componentele esentiale ale
mediului geografic. Prin modul de redare plasticd a

In all the topographical maps or topographically
structures sketches (namely of general information)
appeared since Antiquity up to present days, relief is paid a
special attention, maybe even by virtue of a “precocious”
intuition according to which it would represent the support
of all covers of the Terra.

In one of the oldest maps that also illustrate the territory
of Dacia, CLAUDIUS PTOLOMAEUS schematically
presented the main mountainous chains by means of two
parallel lines with alternatively black and white segments.
These are accompanied by their numbers, for example
Carpatus M. and Hemus M. (fig. 1).

Later, in the well-known TABULA POETINGERIANA
that was, in fact, a kind of road guide, which briefly
presented the roads and settlements, the relief was not
rendered on the section that included DACIA in the 4"
century p. Chr. Nevertheless, the names of the mountains
that were crossed by roads were registered, for example
Alpes Bastarnice.

The relief, especially the mountainous one, was much
more suggestively rendered, in a pictorial way (in outline)
by a succession of ‘knolls’ that by hachure suggested their
lightened and shaded sides. The system covers the period
between the 14™ and the 18" centuries; thus, the maps
drawn by JOHANNES HONTERUS for Transylvania
(1530), by NICOLAS SANSON (The Romanian
Countries, 1655), by the High Steward CONSTANTIN
CANTACUZINO (The Romanian Country, 1700) (fig.2),
FR. SCHWANTZ (1722), and DIMITRIE CANTEMIR
(Moldavia, 1737) are suggestive. These are only the maps
that render parts of the present territory of Romania (pl. I —
2, The National Atlas, 1972-1979). Undoubtedly, during
this long epoch, the role of the plotting of the relief (that
did not take into account the horizontal and vertical scale)
was to present one of the main components of the

Y Comunicare prezentatd la cel de-al treilea Simpozion de Geografie, Universitatea ,,Spiru Haret”, 1 mai 2002, Bucuresti.

? Institutul de Geografie al Academiei Romane, Bucuresti
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reliefului, aceste harti puteau fi citite si intelese nu numai
de finaltele varfuri ale societdtii ci si de patura de

negustori interesati de aceste harti in activitatea lor.

geographical environment. Due to the graphical way the
relief was rendered, these maps could be read and
understood not only by educated people but also by the
merchandisers who used them in their activity.
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Fig. 1. Fragment din harta lui Claudius Ptolomaeus (sec. Il p. Chr.) privind teritoriul Daciei intre muntii Carpati si
Balcani (Hemus). / A piece of Claudius Ptolomaeus’ map (2nd century B. C.) regarding the Dacia territory between the

Carpathians and Balkan Mountains (Hemus)
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Fig. 2. Tara Lovistei in harta stolnicului Constantin Cantacuzino (1700). /
The Lovistei Country on the map of High Steward Constantin Cantacuzino (1700)
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Pe masura stabilirii retelelor geodezice si a ridicarilor
topografice adiacente, ca urmare a infiintarii unor
institutii specializate (secolele IX-XX), modul pictural al
reliefului a fost treptat abandonat si inlocuit cu noi
sisteme grafice ce corespundeau mai bine tendintei de
redare cat mai exacta a realitatii terenului.

Reprezentarea reliefului in hasuri, aplicind un
diapazon special privind lungimea §i grosimea hasurilor
in functie de inclinarea versantilor, introdusa in 1799 de
cartograful Johanne Georg Lehmann, a permis deslusirea
formelor de relief: platouri, culmi rotunjite sau plate,
abrupturi etc.

O exemplificare a acestui sistem o constituie asa
numita Hartd a lui Cuza din 1864, realizata de Carol Pop
de Satmari la scara 1 : 57 600 si intitulatdi Charta
Romaniei Meridionale (fig.3).

Un plus de precizie a adus in secolul al IX-lea
combinarea sistemului plastic de redare a reliefului prin
hasuri (cu pretul unei fantastice munci a desenatorilor
cartografi) cu cel al curbelor de nivel cu echidistanta de
50 sau 100 m. Un exemplu elocvent il constituie hartile
austriece la scara 1 : 75 000 care cuprind si teritoriul
Transilvaniei (fig. 4).

Pe masura perfectionarii operatiunilor de ridicare a
hatilor topografice, avand ca referintd nivelul marilor si
oceanelor, sistemul de redare a reliefului prin curbe de
nivel cu echidistante mici, cote si semne speciale
(picturale), pentru abrupturi a fost preferat si adoptat in
toate tarile lumii (fig. 5).

Totusi, pentru o redare si mai plastica a terenului, s-a
recurs in unele cazuri la umbrirea reliefului deja
reprezentat prin curbe cu echidistantd mica. Acest sistem
aplicat foii topografice Sinaia (scara 1 : 50 000) realizata
de Institutul Geografic Militar Roman a contribuit la
obtinerea medaliei de aur la Expozitia Universald de la
Paris din 1899. Se remarca aici si grija de reprezentare
plastica a abrupturilor stincoase.

Redarea reliefului prin umbre a fost aplicat pana nu
demult la hartile turistice (fig.6), din cauza numeroaselor
detalii tematice necesare, asa incat dintre curbele de nivel
au fost alese numai cele cu echidistante mari (200, 100,
50 m) in functie de scara.

Sistemul a fost adoptat si in plansa XIII-3 privind
regiunile turistice din Atlasul National; la fel, si in harta
generald a Romaniei (plansa 1-4) din aceeasi lucrare.

Hartile topografice in care relieful este reprezentat
prin curbe constituie suportul de baza pentru consemnarea
observatiilor la teren §i pentru intocmirea hartilor
geomorfologice. Dar in studiul reliefului, cercetatorii au
simtit nevoia de a folosi si alte procedee de analize. S-a
recurs, astfel, la realizarea profilelor morfologice, a
schitelor panoramice si a blocdiagramelor.

Profilul morfologic are rolul de a ardta distribuirea
indltimilor reliefului pe anumite aliniamente. El releva
prezenta platourilor, a culmilor ascutite sau rotunjite, a
abrupturilor, a vailor Inguste sau evoluate, cu lunci si
terase etc.

Dacé sub linia profilului se figureaza litologia si
structura geologica, profilul devine morfostructural. El
pune in evidentad relatia dintre relief si substratul sau
geologic explicand, spre exemplu, rupturile de pantd prin
falii, linii de incélecare, duritatea diferitd a rocilor,
concordanta reliefului cu structura sau, dimpotriva,
inversiunea reliefului.

As the geodesic networks and the adjacent land plotting
were settled, due to the appearance of specialized
institutions (the 9™ — 20™ centuries), the pictorial way of
land survey was gradually abandoned and replaced by new
graphical systems that better corresponded to the tendency
of rendering as accurately as possible the reality in the field.

Relief plotting by means of hachures, applying a special
fork regarding the length and thickness of the hachures
according to the inclination of the slopes, was introduced in
1799 by the cartographer Johanne Georg Lehmann; thus,
the relief forms could be distinguished: plateaus, rounded or
even summits, steep slopes etc.

An example of this system is the so-called Cuza’s Map
from 1864, drawn by Carol Pop de Satmari at a scale of 1:57
600 and called Charta of Meridional Romania (fig.3).

In the 9" century, the combination of the graphical system
of relief plotting by means of hachures (that meant a great
effort of the cartographic draughtmen) with the one of level
lines with an equidistance of 50 or 100 m led to a more
precisely rendering of the relief. An eloquent example is
represented by the Austrian maps drawn at a scale of 1 : 75
000 that included the territory of Transylvania as well (fig. 4).

As the way of plotting the topographical maps with the zero
level at the level of the seas and oceans improved, the system
of relief plotting by means of level lines with small
equidistance, elevations and special signs (pictorial) for steep
slopes was improved, as well, and adopted by all the countries
of the world (fig. 5).

However, in order to render in a more graphical way the
territory, sometimes, the relief that was rendered by level lines
with small equidistance was also shaded. This system was
applied to the topographical sheet of Sinaia (at a scale of 1 : 50
000) that was drawn by the Romanian Military Geographical
Institute and it contributed to the obtaining of the gold medal at
the Universal Exhibition from Paris in 1899. It is worth
mentioning the specific attention that was paid to the plotting
of the rocky steep slopes.

Relief plotting by shading was applied to the tourist maps
till recently (fig.6), due to the numerous necessary thematic
details; thus, in this case, there were chosen only the level lines
with large equidistance (200, 100, 50 m) according to the
scale.

The system was also adopted in the XIII-3 map sheet
regarding the tourist regions from the National Atlas; the same
system was used for the general map of Romania (sheet [-4)
from the same work.

The topographical maps where the relief is plotted by level
lines represent the fundamental support for registering field
observations and plotting geomorphologic maps. When it
came to the study of the relief, the researchers felt the need to
also use other procedures of analysis. Thus, there were realized
the morphological profiles, panoramic sketches, and lock
diagrams.

The morphologic profile has the role to reveal the
distribution of the relief heights on certain alignments. It
illustrates the presence of the plateaus, sharp or rounded
summits, steep slopes, narrow or large valleys with alluvial
plains and terraces etc.

If under the profile line there is illustrated the lithology and
the geological structure, the profile is morphostructural. It
emphasizes the relation between the relief and its geological
fundament explaining, for example, knicks by faults,
overlapping lines, the different hardness of the rocks, the
concordance of the relief with its structure or, on the contrary,
relief inversion.
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Fig. 3. O portiune din Harta lui Cuza (Satmari), 1864, din imprejurimile Ramnicului Sarat. /
A piece of Cuza’s map (Satmari), 1864, from the Ramnicului Sarat environs

Fig.4. Fragment din Harta Austriacd, scara 1 : 75 000. Meandrele Dunarii dintre Simian si Tismana. /
A piece of the Austrian Map, 1:75 000 scale. The Danube’s meanders between Simian and Tismana
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Fig. 6. Partea de Vest a Muntilor Fagaras cu relieful reprezentat in umbre (Atlasul National — 1972-1975, pl. XI1I-3). /
The western part of the Fagaras Mountains with the relief represented by dark shades (The National Atlas — 1972-1975, pl.

X1II-3)
Schita panoramica s-a dovedit a fi In lucrarile de The panoramic sketch proved to be a very suggestive
geografie un mod foarte sugestiv de reprezentare a way of relief plotting in the geographical studies, even if it
reliefului, desi realizarea ei se sprijind pe un oarecare is relied on a certain talent at drawing and, especially, on a
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talent la desen si mai ales pe mult spirit de observatie.

Cea mai veche schita panoramica, dupd stiinta noastra,
apartine lui Dimitrie Cantemir, avand ca subiect Muntii
Caucaz. Dar schita panoramica s-a afirmat cu putere mult
mai tarziu la noi, datoritd lui Emm. de Martonne (intr-o
perioadd cand si fotografia incepuse sd se impuna cu
succes In viata societatii) si adoptatd ca metoda de
analizare a reliefului si prezentare explicativa a reliefului.
Schita panoramica are calitati aparte:

- spre deosebire de fotografie, care prezintd peisajul cu
toatd incarcatura de detalii, schita panoramica selecteaza
acele elemente reprezentative menite si evidentieze
particularitatile reliefului;

- realizarea ei la teren obligd pe cercetator la o
observare meticuloasa a reliefului unde, spre exemplu,
fiecare schimbare de pantd figuratd in desen ridica o
intrebare geneticd ce se cere explicata si incitd la noi
investigatii;

- refacerea schitei in cabinet si finalizarea ei releva si
prezintd In mod stiintific §i artistic caracterele reliefului
(peisajului geografic) devenind un valoros material
ilustrativ.

Emm. de Martonne a creat o adevarata scoald a
genului la noi, in care G. Valsan, D. Burileanu, N.
Orghidan si altii reprezintd o prima generatie; P. Cotet,
V. Tufescu, N. Lupu, M. David etc. o a doua generatie;
Gh. Niculescu, E. Nedelcu, Valeria Velcea, Gr. Posea, L.
Badea, o a treia (fig. 7). Gratie lor, schita panoramica
ocupa un loc de frunte in geografia romaneasca fata de
cea din alte tari.

great sense of observation.

The oldest panoramic sketch, as far as we know,
belongs to Dimitrie Cantemir; it renders the Caucaz
Mountains. The panoramic sketch was largely used much
later in our country, due to Emm. de Martonne (in a period
when the photography began to be successfully used, as
well, in the society); it was adopted as a method for the
analysis of the relief. The panoramic sketch has a series of
peculiarities:

- as compared to the photography that presents the
landscape with all its details, the panoramic sketch selects
those representative elements meant to underline the
characteristics of the relief;

- its plotting in the field makes the researcher attentively
observe the relief, where, for example, each drawn change
of the slope rises a genetic question that has to be explained
and brings to new investigations;

- remaking of the sketch in the laboratory and its
relative finalization; it scientifically and artistically presents
the characters of the relief (the geographical landscape) and
becomes a valuable illustrative material.

Emm. de Martonne created a real school in our country
and G. Vilsan, D. Burileanu, N. Orghidan and others
represents a first generation; P. Cotet, V. Tufescu, N. Lupu,
M. David etc. a second generation; Gh. Niculescu, E.
Nedelcu, Valeria Velcea, Gr. Posea, L. Badea, a third one
(fig. 7). Thanks to them, the panoramic sketch has a leading
place in the Romanian Geography as compared to other
countries.
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Fig. 7. Trei schite panoramice i trei stiluri diferite de desen: sus, schematic; mijloc, pictural (artistic); jos, intermediar. /

Three panoramic drafts and three different styles of drawing: above, schematic, middle, picturial (artistic); bottom,
intermediary
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Blocdiagrama  a apidrut si s-a dezvoltat din
necesitatea si dorinta de a reda relieful intr-un mod mai
complex. Marea ei calitate consta in reprezentarea grafica
tridimensionala a reliefului.

Suprafata terestrd privita ,,aerian” si in perspectiva,
redatd plastic prin desen, utilizeazd nivelmentul hartii
topografice, prelucrdndu-l1 dupa reguli bine precizate.
Latura sau laturile verticale ale blocdiagramei prezinta
structura  geologicd, facand posibila  urmarirea
raporturilor dintre relief si substratul sau, de-a lungul
sectiunilor alese (fig. 8).
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The block diagram appeared and developed from the
necessity and will to render the relief in a more complex
way. Its great quality lies in the three-dimensional plotting
of the relief.

The terrestrial surface observed from the ‘air’ and in
perspective, graphically rendered by drawing, uses the
leveling of the topographical map processing it according
to well-established rules. The side or the vertical sides of
the block diagram present the geological structure, making,
thus, possible the following of the rapports between the
relief and its under-layer along the chosen sections (fig. 8).

Fig. 8. Blocdiagrama complexa a Muntilor Godeanu (in original, policroma). /
Complex block diagram of the Godeanu Mountains (original, polychrome)

Acest gen de reprezentare initiat de W. Davis si larg
utilizat de Emm. de Martonne a fost folosit la noi de
geografii romani, intre care se remarcd G. Valsan, P.
Cotet, Gh. Niculescu, L. Badea, A. Cioaca si altii.
Blocdiagramele sunt prezente in multe lucrari de sinteza
privind Geografia Roméniei, dar si in cursuri

This type of plotting initiated by W. Davis and largely
used by Emm. de Martonne was used in our country by
Romanian geographers, among whom we mentioned G.
Vilsan, P. Cotet, Gh. Niculescu, L. Badea, A. Cioaca and
others. The block diagrams are present in many synthesis
works regarding the Geography of Romania, university
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universitare, in cateva manuale de liceu, ca si in courses, several high school manuals, as well as in

numeroase lucrari de geomorfologie (teze de doctorat si numerous geomorphology works (Ph. degree papers and
articole). Unele dintre ele sunt folosite si pentru a studies). Some of them are also used to render the
prezenta evolutia reliefului, surprinzind momentele evolution of the relief, underlining its characteristic

caracteristice ale acesteia (Gh. Niculescu, 1974), (fig.9). moments (Gh. Niculescu, 1974) (fig.9).

villafranchian (1), pleistocenul inferior (II), pleistocenul mediu (IT1)¥

Evolufia reliefului subcarpatic dintre Praliova si Buzdu in pleistocen,
si pleistocenul superior (IV). Punctat, aluviuni.

Situalia palcogeomorfologicd In:

Fig. 9. Blocdiagrame succesive, infatisand evolutia reliefului dintre Prahova si Buzau in Pleistocen. / Successive block
diagrams picturing the evolution of the relief between the Prahova and the Buzau during the Pleistocene
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Dupa aparitia catorva blocdiagrame in culori (Gh.
Niculescu, 1965), primele 1in literatura geografica
romaneasca, un gen aparte a fost utilizat in Atlasul
Geografic National pentru tipurile de relief (plansa III —
5). Hasurile au fost inlocuite cu umbre, iar pe fata
blocdiagramelor au fost consemnate prin culori padurile,
asezarile, cidile de comunicatie. In felul acesta
blocdiagrama, desi destinatd in primul rand reliefului, a
depasit cadrul geomorfologic, trecand in cel al geografiei
regionale si integrale.

Urmarind interesul de figurare a reliefului de-a lungul
vremii, se remarca faptul ca reprezentarea lui cartografica
a Inregistrat succese remarcabile; in ultimul secol,
procedeele ,,moderne” sprijinite sau nu pe hartile
topografice au Intregit sistemul de investigare a
reliefului, dar si de redare plastic-stiintifica a lui,
impreuna cu toate subtilitatile dezvaluite de cercetarea
geografica.

After the appearance of some coloured block diagram
(Gh. Niculescu, 1965), the first ones in the Romanian
geographical literature, a special type was used in the
National Geographical Atlas for the relief types (sheet I11-
5). The hachures were replaced by shadows, while on a side
of the block diagrams there were illustrated the forests,
settlements, lines of communication by means of colours.
Thus, the block diagram, even if it was meant to mainly
render the relief, surpassed the geomorphologic framework
and reached the one of regional and integral geography.

Following the interest rose by relief plotting in time, it
can be noticed that its cartographic plotting registered
remarkable successes; in the last century, ‘modern’
methods supported or not by topographical maps completed
the system of relief survey, as well as the system of its
graphically — scientifically rendering together with all the
subtleties revealed by the geographical research.
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