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Heomexmorcka akmusHocm Kao cy-
WmUHCKU ghakmop 2eoMopponowKe eaorny-
yuje npedcmaerba daHac onwme npuxsahe-
Hy yurbeHuuy, [eHepanHo ce cMampa da cy
HeomekmoHcka npoyvasara 3arnovenu py-
cKU HayqHuyu buswee CCCP-a moxomM npee
nonosuHe Odeadecemoz eeka. Ckopo ne-
decem eoduHa nipe deghuHuluje U passoja
HeomekmoHuke JoeaH Llsujuh, HaydyHuK
ceemckoe yeneda, obaerbao je demarbHa
onaxarba Hajmnalie MEKMOHCKe aKmueHo-
cmu u uma objawrsasao esonyuujy u ceoj-
cmea caspemeHoz perbecha. Ckopo cse
Lisujuhese 2eonowie u mopgonowke cmy-
duje obyxsamajy U HeoOmeKkmoHcKa uympa-
wueama. llpumepu maxeux padoea, U3a-
6paHu U3 Hbe208UX 2N1aLUUOMOWKUX NpoyYa-
easa, unycmpyjy Lleujuhesa pasmamparsa
HeomeKmoHcKe aKmueHOCIMU Ha npocmopy
bankaHckoz nonyocmpsa. JosaH Lisujuh ce
ca npasoM MoXe cMampamu rnpemeYyoM ca-
epeMeHe Hay4yHe OucyunnuHe HaleaHe Heo-
MeKMOHUKa.

Yeon

MNocTaBka fa je perbeg pesynTaTt y3ajamHor,
AHTaArOHNCTUYKOr AejCTBa eHAOreHUX U er3o-
FeHUX C1na Ha CTEeHCKY Macy oapehene reo-
noluke rpahe, y oapeheHoM nepuoay epeme-
Ha, NpeacTasa onwTe npuxeaheHy uYnkbe-
HULY. 3HayajHO, YecTO ¥ HajBaXHWje MecTo
Mely eHAOreHuM cunama wMmajy, CBakako,
TEKTOHCKM NMOKpeTU. Pedy je 0 mnaguM, reo-
NOLKN CABPEMEHNM MOKPETUMA, aKTUBHUM Y

* Brace Grim 8, 11000 Beograd.

Neotectonic activity as crucial factor of
geomorphological  evolution  represents
nowadays widely reckognized fact. It is gen-
eraly believed and accepted that the study of
neotectonics began during first half of the
20" century by Russian scientists in the for-
mer Soviet Union. Almost fifty years before
the definition and development of neotec-
tonics Jovan Cvijic, a highly distinguished
scientific researcher, was making very de-
tailed observations of the youngest tectonic
activity in the Balkans. He used these obser-
vations to analyse and explain the evolution
and characteristics of the contemporaneous
topography. Nearly all of Cvijic's geological
and morphological studies include detailed
neotectonic investigations. Selected exam-
ples from Cvific's glacial studies of the
youngest tectonic activity throughout the
Balkans are presented to illustrate the de-
tailed nature of his observations and analy-
ses. These examples clearly show that
Jovan Cvijic is the true forefather of neotec-
tonics.

INTRODUCTION

Topographic relief is the end result of mu-
tual, antagonistic actions of endogenetic and
exogenetic forces on rock masses of different
geological composition. Endogenetic activity,
especially young tectonic movements, is
generally responsible for the major topog-
raphic features. These movements are usu-
ally contemporaneous with the formation
and evolution of the topography. Exogenetic
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TOKY HacTaHka U paseoja perreda. Hajkpyn-
HWje dopme perveda, fame 06nmKkoBaHe er-
30reHuM nNpouecuma, HacTajy [AejcTBOM eH-
poreHux cuna. ErsoreHun npouecn ce jasiba-
jy Kao Texrsa ga ce noHuwTe edekTn aej-
CTBa eHaoreHvx cwna. Pa3soj ersoreHnx
MPOLECA, HUXOB UHTEH3UTET U CMEHa Y Bpe-
MEHY ¥ NPOCTOPY, YCNOB/LEHU CY W KOHTPO-
/mcaHn  HajMNaNoM TeKTOHCKOM aKTUBHO-
why. Oee nO6PO NO3HATE YMHEHULE HaBOae
Ce Kao aKcuomu y 6pojHuM yubeHuumuMa reo-
norvje w1 reomopgonoruie. NcTpaxuearsy
HajMNahnx TEeKTOHCKMX noxpeTa, MehyTuM,
TeK y nocnepwse speme noceehyje ce no-
TpebHa naxHa,

TokOM Apyre NOMoBWHE ABafeceTor
Beka Kao nocebHa HayyHa rpaHa palsuja ce
Npoy4aBare HajMnafne TeKTOHCKE aKTWBHO-
CTU Ha3eaHe HEOTEKTOHUKA. HeoTeKTOHCKa
WCTPKMBaa WHTEH3UBUpPajy ce nocnen-
HVIX AeLieHuja, Paseuja ce nocebHa MeToao-
nornja n3y4aeamr-a, 3aCHOBaHa Ha NoCTynuu-
Ma KBANUTATUBHE N KBAHTUTATVBHE FrEOMOp-
donolwke aHanule. Yonex WCTPaxvBarb-a
omoryhyjy npeuusHe Tonorpagcke OCHOBe,
pa3Boj METoaa AarvHCKE AeTexkuuje, noceb-
HO CTEpeOCKONCKA aHanm3a aepocCHUMaKka v
NpoyYasaHa CaTenNUTCKMX CH1MMAaKa, paseoj
reousnukMx MeToaa, pe3ynTatv AyBokmx
ywersa 1 KOHCTPyKUMja CTPYKTYPHWUX Kapa-
Ta, Nodaun  MNOHOB/LEHUX HWUBENMAHCKUX
MepeHa BWCOKE TauHOCTW, UTA. Ha ocHoBy
6pOojHUX NOAATaKa NPUKYN/LEHNX O epekTu-
Ma HEeOTeKTOHCKEe aKTMBHOCTM u3palyjy ce
HEOTEKTOHCKE KapTe pasnnuMTuxX pasmepa u
caapxaja.

3HaTHO npe peduHucCara M passeoja
HEOTEKTOHMKE Kao AnCLmnanHe JosaH LiBu-
juh, HEMOHOBMBMBM UCTPAXMBAY UMNPECMBHE
NPOHULYBMBOCTU W AETA/LHOCTH, YO4aBao je
edexTe HajMnahe TeKTOHCKE aKTMBHOCTM
H1Ma 06jaWwH-aBa0 esonyLnjy 1 CeojCcTBa ca-
BpemMeHor perbeda. IMao je Ha pacnonara-
Hy CaMO OCKYAHE MoaaTke v HenpeuusHe
Tonorpadcke OcHoBe. Unak, HeoTeKTOHCKa
ucTpaxuear-a Josana Lipujuha jasmajy ce y
CBVM HoErOBUM MOPMOSOWKUM W [EONOLIKUM
niyyasarwuma. lpumepu Takeux panosa,
13abpaHy U3 HEroBUX MMaunoNOWKNX MPoy-

M. Markovic

forces, principally the most recent tectonic
activity, generally tend to modify and negate
the effects of the endogenelic processes.
Today these well-known facts are widely
quoted as axioms in textbooks on geology
and geomorphology. Neotectonics, as the
study of the period of youngest tectonic ac-
tivity is known, is a relatively new science.

It is widely believed and accepted that
the study of neotectonics began during mid-
dle of the 20" century by Russian scientists
in the former Soviet Union. Such studies
have intensified worldwide during the last
few decades to include methodologies based
upon qualitative and quantitative geomor-
phological analyses. Today these methods
make full use of precise topographic maps,
high precision levelling, remote sensing data
(both aerial photographs and satellite im-
ages), geophysical survey data and drilling
results to produce detailed structural maps
of the youngest tectonic activity. Many such
investigations have resulted in the produc-
tion of numerous neotectonic maps at a wide
range of scales for many regions of the
world. What is not generally known is that
over half a century before the definition and
development of neotectonics Jovan Cvijic, a
highly distinguished scientific researcher,
was making very detailed observations of the
youngest tectonic activity in the Balkans.
Furthermore, he used these observations to
analyse and explain the evolution and char-
acteristics of the contemporaneous topogra-
phy. Nearly all of Cvijic's geological and mor-
phological studies include detailed neotec-
tonic investigations.

Selected examples of Cvijic's studies
of the youngest tectonic activity throughout
the Balkans are presented to illustrate the
detailed nature of his observations and
analyses. These examples clearly show that
Jovan Cvijic is the true forefather of
neotectonics.
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yaBara, MNycTpyjy Usujuhesa pasmarparba
HEOTEKTOHCKE aKTMBHOCTY Ha NpoCTopy ban-
KaHCKOr NOyoCTPBa.

PazBoj U caBpeMeHa cxXBaTara HeoTek-
TOHHUKeE

HeoTeKkTOHWKa, Hayka O HajMnahoj TeKTOH-
CKOj aKTUBHOCTU, 6pOju TEK HEeWTO BULLe O
65 rogvHa. TepMvHe "HeOoTeKTOHMKA" U "Haj-
mMnaha TekToHuka" ("HoBeWas TeKToHuKa")
yeeo je Wyny (Wynsy, C.C.) 1937.roa. No
HEroBoj AedvHULMIM “... NOA HajMnanoM
TEKTOHUKOM, ... MOAPA3yMEBAMO OHE TEeKTOH-
CKe npouecd Koju Cy y OCHOBHMM LpTaMa
dopmupany ... caspemenv persed”. Heorex-
TOHWKA je AedmHMCaHa Kao oapefeHn epe-
MEHCKW MHTEpPBaN y KOMe Ce jaBrbajy Haj-
Mnann TEKTOHCKKU MOKPEeTH, Tj. kAo HajMnaha
erana y popMuparby pereda.

O6pyqeB (Obpyqes, B.A.) 1948 ron.
nuwe "TpeanaxeM aAa ce HajMnahuMm Tek-
TOHCKWUM Ha3vBajy OHe CTpyKType 3eMibnHe
KOpe Koje Cy HacTane TOKOM HajMnanux no-
KpeTa, Kpajem TepuMjapa 1 TOKOM npee no-
nosvHe Keaprtapa". TepMUMH HEOTeKTOHWKa
no Hemy obyxsaTa BPEMeHCKU Nepuog y Ko-
Me je dopMupaH perbed.

repacuMos (Fepacumos, W.M.), 1960.
rog. Aaje aeduHuuMjy "HeoTekToHuka - TO je
caspemeHy pensed 3embuHe NoBpLurMHE KOju
Yy OCHOBHWM UPTaMa OArosapa reOnoLIKUM
CTPYKTYPaMa, wan CTPYKTYpHUM ¢opMama
HACTa MM MNAAMM TEKTOHCKUM NOKpeTUMa".

Hukonajee (Hukonaes, H.U). 1962.
npeanaxe Aa "... HEOTEKTOHUKOM CMaTpamo
HayKy O Pa3nn{UTUM TEKTOHCKMM npoLecuMa
KOJU Cy yCnosunw CTBapare CTPyKTypa Ha-
CTanux y HeOreHOM WN1 aHTPONOreHoM ne-
pvoay, U Koju Cy YCNOBWIM OCHOBHE LpTe
caBpemMeHor perveda 3emmuHe kope'. Hu-
konajes (1977) uctuye "Mop HajMnahoM Tex-
TOHVMKOM, WM HEOTEKTOHUKOM (TO Cy CWHO-
HUMW) Nogpa3yMeBaMO CTPYKType 3eMrbuHe
KOpe YCNosrbeHe nojaBoOM TEeKTOHCKUX Npo-
Lueca y BpeMe HUXOBe akTuBu3auumje (Heo-
TEKTOHCKA €Tana), KOje OAroBapa, Kako je
caga yrtspheHo, ONMroueH-KBapTapHOM mne-

Historical Development of Recent
Concepts in Neotectonics

Neotectonics, the science dealing with the
youngest tectonic activity, is hardly more
than 65 years old. Schultz (1937) introduced
the terms "neotectonics" and "the youngest
tectonics” in his studies in Tyan Shan. His
publication (in Russian) stated: "... under the
youngest tectonics ... we understand those
tectonic processes which have formed the
general features ... of the recent topogra-
phy”. Schullz defined neotectonics as the pe-
riod (of time) during which the youngest
tectonic movements take place (i.e. the
youngest epoch of relief formation).

Another researcher, Obrutcheyv
(1948), wrote (in Russian}. 'T propose that
Structures of the Earth's crust that formed
auring the youngest movements, at the end
of the Tertiary and during the first half of the
Quaternary, be named the youngest tec-
tonic”. Thus Obrutchev's definition of the
term neotectonics further defined the period
of relief formation.

Gerasimov (1960), another Russian
researcher, stated: "MNeotectonics - it is the
recent relief of the Earth's surface in which
the basic features correspond to geological
Sstructures, or to structural forms produced
by young tectonic movements",

Nikolaev (1962), yet another Russian
researcher, further proposed that: “.. by
neotectonics we have to understand the sci-
ence of different tectonic processes, those
that formed structures auring the Neogene
or Anthropogene period and those that
formed the basic features of the Earth’s re-
cent crustal topography”. Later, Nikolaev
(1977) emphasized: "By the youngest tec-
tonics, or neotectonics (these are syno-
nyms), we understand those structures of
the Earith's crust caused by tectonic proc-
esses aduring their activity (neotectonic pe-
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puoay”.

Komucuja 3a HeovexToHuky INQUA
(1978) naje ka0 oCHOBY 3a CBOj pan aedwm-
HUUMWjy: "HeoTekToHuMka nogpasymesa 6uno
KOju nokpeTe 3emmmHe kope, unn aedopma-
uvje reofeTckor pehepeHTHOr HUBOA, HXO-
B MexaHW3IMe, reonoluKoO Nopekno (Ma Ko-
JIVKO OHW BWM CTapK), HUXOBE UMIIMKaUM-
je 3a pasnuuuTe NpakTM4He nortpede u Hu-
x0Ba 6yayha npeasubara”.

MocToje u cxBatawa Aa Cce nop Heo-
TEKTOHCKOM aKTUBHOWNY NoApasymesajy ca-
MO TEKTOHCKM MOKPETU TOKOM KBapTapa, win
4aK CaMO TOKOM XOJfOUeHa. Jaerbajy ce wu
TeHaeHuuje aa ce Kao nocebHn NojMoBn K3-
ABOje "HEOTEKTOHCKA AKTUBHOCT" (8KTUBHOCT
oA MMO-NNWOLEHA A0 aHTPOnoreHa) u pe-
LeHTHA TEKTOHCKA aKTUBHOCT (8KTUBHOCT TO-
KOM aHTponorenHa).

W3 npernepa paseoja U CxBaTawa
HEOTEKTOHMKE, AATOr y HajkpahuM upTama,
13Na3n Aa ce NOA HEOTEKTOHNKOM Hajuewwhe
noapasyMeBa TEKTOHCKA aKTUBHOCT o4 dop-
MUPatba PErmoHANHUX KapaKTeprcTuka ca-
BpeMeHor perseda no aaHac. To 3Hauu, 6ap
WTO ce TMye EBpone, Aa HEOTEKTOHCKN ne-
puon obyxsata Bpeme 0ff CMUpeH»a nocnea-
HUX dasa anncke oporeHese, [otba rpaHu-
Ua o0BOr neproaa sapupa og NOKanHoCTH A0
nokanHocTy. Hajuewhe naga y epeme onuro-
MMoueHa A0 Myo-nvoueHa. MopHa rpaHuua
je paHawrvua. N3gpajarbe "HeOTEKTOHMKE"

U "CaBpeMeHe TEeKTOHuWKe" HeMa MHOro
onpaefarsa.
Heotekrorcka  komucuja  INQUA

(1978) Takche npeumsumpa: “"HeoTeKTOHUKA
CTOra HeMa CTBapHy fOtbY BPEMEHCKY rpa-
HUly. OHa yK/bydyje nOoKpeTe CBUX BpeMeH-
CKuX CKana, oA caspeMennx (censmuka), 10-
100 (reopesvja), 100-10.000 (npoyyaparba
xonoueHa), 10.000-1.000.000 (npoy4aeara
nneucroueHa, uta.), cee o 10.000.000 ro-
AviHa, ako je To noTpebHo fa omoryhiu cxea-
Tare Noperna permcTpoBaHux nokpeTa“.

M. Markovic

rioq) that correspond, as now determined, to
the Oligocene-Quaternary period”.

The Neotectonic Commission INQUA
(1978), as the basis for its work, declared:
"Neotectonics is defined as any Earth move-
ment or deformation of the geodetic refer-
ence fevel, their mechanism, their geological
origin (however old they may be), their
implication for various practical purposes and
their future extrapolations".

In the literature there are suggestions
that neotectonic activity should be restricted
to tectonic movements during only the Qua-
ternary, or even only the Holocene. There
are also suggestions that the terms "neo-
tectonic activity" (activity from the Mio-Plio-
cene to Anthropogene) and "recent tectonic
activity" (during the Anthropogene) should
be used.

From this brief review it can be seen
that by common usage the term neotecton-
ics now generally refers to any recent tec-
tonic activity (up to the present time) re-
sponsible for the formation of regional to-
pographic features.

In Europe the neotectonic period
starts with the final phases of the Alpine
orogeny. Its lower boundary varies, de-
pending on locality, but usually lies between
the Oligocene-Miocene to Miocene-Pliocene
periods. The upper boundary of the neotec-
tonic period is the present day. Thus the
separation of "neotectonic activity” from "re-
cent tectonic activity" is meaningless.

The Neotectonic Commission INQUA
(1978) emphasized: "Therefore, neotectonics
has no real boundary back in tme. It in-
cludes all time-scale movements, from in-
stantaneous (seismic), 10-100 years (geo-
detic), 100-10,000 years (Holocene studies),
10,000-1,000,000 years (Pleistocene studies,
etc., to approximately 10,000,000 years, If it
is necessary to enable us to understand the
origin of recorded movements".
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B3

HeorexToHcka onamatba JosBaHa Llsu-
juha

Kapa je 1895. roguHe Joead Lsujuh 3ano-
yeo npea MOPONOLWKA NPoMaTpakka NNaHK-
He Pune y Byrapckoj uMao je 30 roauda,
[OKTOpaT Hayka y bedy, 3Bare pegoBHOr
npodecopa Bermke Wkone y beorpaay, 60-
rato TEepeHCKO wCKyCcTeo y reomopdono-
LUKWM, recnolsknM 1 reorpadckM UCTPaxu-
BakMMa M BEOMA BWUCOK Yrnep y eBponcKuMM
Hayu4HWUM KpyroBuMa.

UcnutvBarka 1 pekoHCTpykumja rna-
umjanHmMx obnuka Ha bankaHy octahe npea-
MET HEroBor NHTepecoBara A0 Kpaja Xu-
BoTa. OHa hg, nopepn kpaca, obe3begutu Jo-
BaHy LeujuNy mMecto Melly BenmkaHuMa
eBporncke ¥ CBETCKE HayKe, MecTo Koje ca
NpaBoM APXW AaHac U Koje, 6e3 CyMise, Hn-
KaAa HMKO He MOXe A0BeCTU Y NUTase,

Beoma Benuku 3Hauaj JosaH Lipujnh
je ca npasoM AaBa0 HajMnabhuM TEKTOHCKUM
NOKPETUMA, aKTUBHUM (PaKTopuMa y HacTaH-
Ky OCHOBHUX UpTa AdHawser pesseda, Koju
Cy HerocpeaHo ymuanu Ha Herosy esosny-
umjy. Meonowkyn nocmaTpaHo 1o je, Gap 3a
Hawe TepeHe, rnepwoa 04 ONMroMUOUEHa,
€BEeHTyaNHO O MMOMAMOLUEHa [0 fAaHac.
OBy, HajMnaly TeKTOHCKY akTuBHOCT Lyny
he 1937. roavHe, peceT roavHa nocne Lsu-
juhese cMpPTH, AGDUHMCATV KAO NojaM Heo-
TeKTOHMKE, [OUHMU ayTOPUTETU HAa NOMLY
HeoTekTOoHUKe, O6pyues (1948), MepacmmoB
(1960), a nocebHo Hukonajes (1962), Tpe-
TUpahe HEOTEeKTOHCKY aKTUBHOCT Kao npe-
CyAHy 3a reomopdOnowxy esonyuujy Tepe-
Ha. Leujuh ce, cBakako, MOXe cMaTpatv nu-
OHMPOM HEOTEKTOHCKMX NpoyuyaBara, No-
cebHO Ha Moy yTuuaja HEOTEKTOHWKE Ha
reoMopdOnoLIKE KAPaKTEPUCTUKE TepPeHa.

bpojun ¢y npumepu Lisujuhesnx 3ana-
Xarba U Tymauer-a 3Haudja HeOTeKTOHCKUX
NOKpeTa y hopMmuparsy U cneunduiHocTMMa
perveda nojeguHUx TepeHa. poyyasajyhu
nnanvHy Puny y byrapckoj Lieujuh (1897,
CTp.59) KoHcTatyje: "[onuHe Ha CeBepHUM
CTpaHama Pune cy jaye HarHyte i pexe cy
Beher naga HoO OHE Ha JyXHUM CTpaHama.
lpBe cnase oamax y ayboke KOTnvHe: CaMo-

Cvijic's Neotectonic Investigations

Jovan Cvijic recorded his first morphological
observations at Mount Rila in Bulgaria in
1895, when he was thirty years old, a Doctor
of Science from the University of Vienna, and
a full-time professor at Belgrade High School.
At that time he already had extensive field
experience in geomorphological, geological
and geographical investigations and was
highly respected for his work within the
European scientific community.

His main fields of scientific interest,
which remained with him for the rest of his
life, were the investigation and reconstruc-
tion of the glacial forms of the Balkans, to-
gether with areas of karst topography. His
early and valuable contributions to these
fields have ensured him a place among the
great men of European science.

Cvijic was paying special attention to
the youngest tectonic movements and their
direct role in the formation of recent relief.
In the Balkans this activity occurred from
Oligo-Miocene, or in some cases from Mio-
Pliocene, up to present days. Ten years after
Cvijic's death the term neotectonics was in-
troduced by Schultz (1937) to refer to these
"youngest tectonic movements”. Subse-
quently the well-recognized authors in neo-
tectonics, Obrutchev (1948), Gerasimov
(1960), and especiaily Nikolaev (1962,1977),
treated neotectonic activity as a crucial ele-
ment in the geomorphological evolution of
an area. For his early pioneering work in this
field, however, it is Cvijic who must be con-
sidered the true forefather of neotectonic
studies, particularly for recognising the infiu-
ence of the youngest tectonic activity on the
morphology of a terrain.

To illustrate the importance of Cvijic's
contribution to neotectonics a number of
examples of his detailed observations, analy-
ses and reconstructions within the Balkans
have bpeen selected from his numerous
studies. Studying the Rila Mountain in Bul-
garia Cvijic (1897, p.59) observed that:
"Valleys on the northern slopes of Mount Rila
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KOBCKY, AYMHWUKY U BamCky ... Puna Hema
Ha CeBepHvM CTpaHaMa noaropuHe, seh ce
NoMy Yy 0BUM KOTNMHAMa, koje Cy 360r Tora
WCNyHeHe KPynHUM peyHUM HaHoCoM. Behn
HamMb6 AonuHA Ha CeBepHVM CTpaHama Pune
6e3 cymibe je y Besin Ca NOCTaHKOM, CnywTa-
HoeM MOMEHYTWUX KOTAMHA". Y CBera Hexonu-
KO peuyeHuua CaapxaH je pesvMe npeyusHe
M CBeobyxBaTHe KBANWUTaTUBHE reoMopdo-
nowke aHanuae mopdoreHese Pune. 3agu-
B/byje YnbeHMUa Aa je aHanusa HauvH-eHa
CcaMo HenocpeaHUM ocMarpameM, 6e3 uvka-
KBWX Mognora v AoOKyMeHTauvje.

Cwmuna 3anaxarka LUsmjuh (1899)
06aB/ba U Ha rnnaHuHama bocHe v Xepuero-
BuHe U LipHe lope. Yodaea fa je "... ycnea
AyWTaHka NPUMOPCKOr jaApaHCKOr 3emM/bu-
wra Hepetea ... gobujana sefu nap 1 jady
MexaHu4Ky cHary" (Cctp. 76). Mpukasyjyhv y
VICTOM AefTy rMaBHE KapakTepUCTUKe guHap-
CKOF CnCTeMa NpPeursHo je aedur1cao u uH-
TEPMUTEHTHA KApaKTEP HEOTEKTOHCKE aK-
TVBHOCTY, Tj. peakTusMpar-e Crapujux pas-
NOMa y HEOTEeKTOHCKOM nepuwoay: "Habupa-
H€ AMHAPCKOr CUCTEeMa U3BpLEHO je n3amehy
€0LIEHa 1 HeoreHa 1 y ToM Cy BpeMeHy bune
roToBE rnaBHe uUpTe y nnactuuu bocHe u
XepugroeuHe. Ann Cy ce TEKTOHCKK NMpoLiecu
HacTaB/band U y HEOreHy, HeOoreHn nanopu
cy nopemehfieHu ... noy3naHo je Aa ™ noTo-
Hol, OCNabenu NOKPETU HICY jeaHaKoM jaun-
HOM 3axBaTmnu LIeno 3emmuuite, Beh cy ce
CKOHLEHTpUCAM U ... M3Pasvnnm Camo Ha
oapeheHnM NvHYjaMa, NornaBuTo CTapyjum
paceauMa. [y TUX Ce NuHKMja NMOKPeTU n
AaHac Aewasajy, WTo A0Ka3yjy 4eCTy v jaku
Tpycosun" (crp. 169).

Y pervioHanHuM  reoMopdOnOLWKUM
npoyuasarbuMa LiBujuh je nonasvo op wH-
Tepakumje eHaoreHnx U ersoreHnx cuna. To
je ounrneaHo 1 koa oporpadCKor MCUTUBA-
Ha NnadvHa BankaHckor nomyocTpea. Mpu-
CTyn aa ce peruoHanHa oporpadmja obja-
WHaEBa MONOXKAjeM HAJKPYMHUIUX TEKTOH-
CKMX CTPYKTypa OCTao je OCHOB W CaBpemeHe
MOPOCTPYKTYPHE aHanu3e TepeHa, kojy he
lepacumMoB AedmHucaTin Tek 1946. roguHe.

bpojHn cy npuMepy osaxkeor Lisnjuhe-
BOMr pasMaTtparba. fpuMmKoM onaxara Ha

M. Markovic

are steeper and the rivers have higher gra-
dients than those on the southern slopes. On
the northern slopes the upper Samokov,
Dupka and Barja valleys descend steeply
into deep basins ... Mount Rila has no gentle
foot on its northern side. The slopes break
abruptly in the basins, which are filled with
coarse-grained fiuvial deposits. The steeper
indination of the valleys on the northern
slopes of Mount Rila is, no doubt connected
with the formation and subsidence of the
afore-mentioned basins”.

These few sentences eloquently
summarise Cvijic's very precise and all-
encompassing qualitative analysis of the
geomorphology of Mount Rila. This analytical
work is particularly admirable when it is
realised that he did not have the benefit of a
topographic base map or other data. He
relied solely on direct observation.

Cvijic (1899) made similar observa-
tions in the rugged mountains of Bosnia,
Herzegovina and Monte Negro. Two exam-
ples will suffice to illustrate his impressive
observational, analytical and interpretive
skills: “.. because of coastal subsidence
within the Adriatic Basin the River Neretva
has a steeper gradient and greater mechari-
aal strength” (p.76). In relation to the main
characteristics of the Dinaric Mountains, he
precisely defined the intermittent nature of
neotectonic activity (i.e. the re-activation of.
older fissures during the neotectonic period):
"Folding of the Dinaric system took place
between the Eocene and Neogene, and that
s the time when the main topographic fea-
tures of Bosnia and Herzegovina were
formed. However, tectonic processes contin-
ued through the Neogene, as evidenced by
disturbance of the Neogene mearls ... it Is
certain that the later weak movements were
not of uniform strength throughout the ares,
but were concentrated along specific lines,
generally on older faults. Movements have
continued along these same lines even to
this day, as evidenced by frequent and
Strong earthquakes” (p.169).

Cvijic's (1899) geomorphological study
of the Volujak and Bioc Mountains is typical
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nnaHuHama Bonyjky w©  bBuowy (1899,
cTp.111) 3abydyje: "Onwth o6ank u npy-
Xare Bonyjauko-6uouke Mace y Besu je ga-
K Ca TeKTOHUKOM; AeTarbHW 06nuumn He-
HWUX HajBMILIMX NAapTUja CTBOPEHU CY WHTEH-
3MBHOM €pO3WjOM Y BUCMHAaMa, NOrNaBUTO
CHEXHOM epo3ujoM”. J1ako ce y OBOM NpuKa-
3y npenosHajy nojMoeu MopdOoCTpykType
("Bonyjauko-6moqka Maca"') m mopdockynn-
Type ("getassHu OBNMUM HeHWX HajBULLIMX
napmija"), o kojuma epacumoB NULWE CKO-
po Nona Beka kacHuje.

YHMBEP3aNHM YTULLA] HEOTEKTOHWKe
Ha perbed NpUCyTaH je y ceum Lipnjuhesum
reoMopdONOLIKMM  NPOyyaBaruMa.  UcTpa-
Xyjyfm nnalnHy Nperns koa Mocrapa (1899,
op. 52) Haeoau: "Ha 3anagy oa Npena je
NPOCTPaHa, MHOMO HWXa BucopasaH [noro-
BO, KOje Ce AyX paceaa cnyCtmno u OABOju-
no of rnasHe mace Mpersa”,

MpunAMKOM UCTPaXKBaa HWULWKE KO-
TnMHe n  gonuvHe pexke Huwaee Lsujun
(1903) excnnuunTHO Hasoaw: “[ame Cy Bp-
O MNaau HeoreHn, MoXAa MINOUEHCKN Cno-
jeBn nopepn cesepHor oboga nopemeheHu,
06U4HO 3a 20° HarHyT™, @ AyX jyxHora cy
WU XOPU3OHTANHA WA jedsa NPUMETHO Mo-
pemeneHn, ... TTOMEHYTU MNaan TEKTOHCKU
nopemehajy n TepMe, Crape v AaHawne,
3HauM Cy BPNO MNAAUX TEKTOHCKNX NPOLIEca,
KOju CY Tpajanu 1 y awnyBwjymy’, a sepopar-
HO Ce 1 caaa HacTaemajy. Kao aa je rnaeHu
CMMCA0 TUX MOKPEeTa CrnywTare gHA HULKe
KOTNWHE, jep Cy UCNOA HWULLABCKOM WIibyHKa
NpuWIMKoM Gywerba HeoreHu cnojesn HaheHn
yBeK y BermkuM aybuHama” (crp. 272). He-
wro garee (CTp. 279) jasrba ce KoHCTaTaum-
ja: "Anu Cy Ha Tanoxer=e BeTNKNX KONMYMHA
W/BYHKA Y HUWAaBCKUM  KOT/MHAMa MOrnv
61UTK Oa yTUUAja U MNaaM TEKTOHCKWU npoue-
W, KOjU Cy Ce, rOTOBO HECYMH:WBO, U Y Au-
nyBUjyMy HacTaarbanu; Ha Te npouece yka-
3yjy: CTapuje u AaHaWwHe TepMe HUWKe u
NUPOTCKE KOTNAMHE, nopemeReHn NAVOLEeH-
CKM CojeByn, HeoreHw C1o0jeBu, Koju cy no
AHY HYLUKE KOTAMHE Y 3HaTHOj AyBUHW 1 Noa
PEYHMM LBLYHKOM ... ".

Tewko Aa 6U caBpeMeHa HEOTEKTOH-
CKa Onaxarba, Nopea AAIEeKO KBanuTETHU)UX

of many such regional studies that he un-
dertook throughout the Balkans during his
career, In all these investigations he carefully
observed and analysed the interaction of
endogenetic and exogenetic forces. His ap-
proach, to explain regional orthography by
the position of the largest tectonic struc-
tures, is the basis of modern morphostruc-
tural analysis that Gerasimov was not to de-
fine until 1946.

Conduding his investigations of the
Volujak and Bioc Mountains, Cvijic (1899,
p.111) stated:
"The general form and strike of the Volujak-
Bioc massif are related to tectonics; the de-
tailed topographic forms of its highest parts
were formed by intensive erosion, generally
by snow erosion’. In this summary it is easy
to recognise Cvijic's ideas of morphostruc-
ture (‘the Volujak-Bioc massif’) and mor-
phosculpture ( “detailed topographic forms”),
which Gerasimov (1946) introduced into the
world literature almost half a century later.

The universal influence of neotecton-
ics on topographic relief can be found in all
of Cvijic's geomorphological studies. This is
well illustrated by the example of Mount
Prenj, near Mostar, where Cvijic (1899, p.52)
observed: ‘“Westward from Mount Prery is
the vast Glogovo Plateau, situated at a con-
siderably lower elevation due to subsidence
along the fault which separates it from the
Mount Prenj massif’,

A further explidt example of the influ-
ence of neotectonics on topographic relief is
given in Cvijic's (1903) study of the Nisava
Valley and Nis Basin: “Further on there are
very young Neogene, perhaps Pliocene, lay-
ers disturbed along the northern edge, gen-
erally tifted 20°, whereas those along the
southern edge are horizontal or hardly dis-
turbed ... These young tectonic disturbances
and hot spring occurrences, both old and
recent ones, are signs of very young tectonic
processes, which are also in present in Dilu-
vium*  and are probably continuing today.
The main sense of these movements seems
to be subsidence of the Nis Basin because
boreholes below the Nisava river gravels in-

Jovan Qvuic: FOREFATHER OF NEOTECTONICS



@ 360pHuk panosa 52 (2003) crp. 19-33

M. Mapxosuh

OCHOBA W NMOTNYHMjWUX nogaTtaka, 6una npe-
uM3HMje AOKyYMEHTOBaHa M NpefCTaB/beHa
OR OBUX HEKONUKO cappwajHux LiBnjuhesux
peyeHula.

HeoTeKTOHCKY aKTWBHOCT Kao OCHOB-
HU KOHTpOnHU ¢axTop esonyuuje Eopaej-
or jesepa y puoj Uswjuh (1910) gpoky-
MEHTOBaHO obpa3lnaxe: "Eopaejcka koThuHa
je TexToHCka nOoTonkHa, NO CBOj NpyUvum
BPNO MNAAOr NOCTaHKA ... Y HOj HeMa crapu-
jux cnojesa oA AWTyBUjANHKX WU MOXAS rop-
HO-nnoLieHcikmx, OuBruYeHa je nornasuTo
paceauma. Msuue KOTAMHE MepuanjaHCKor
npasua npeceuajy M Kpuctanacre U Kpera-
uejcke cnojese, HArge HWUCY HemMMa napanen-
He. To ce HapouUTO BUAW 3anagHnuM 050A0M
Ocrposckor jesepa. OBaj 0604, CKOPO Mepu-
AVjaHCKOr Npasua, npeceuya cnojese >uny-
PUTCKOr Kpeurbaka, koju ce npyxajy C.C.3-
J.JMN. OQanse je oH NpaBONMHUCKK. Ouxe ce
13 jesepa BpNo CTPMO, CKOPO BEPTUKANHO 3a
200-300 M. B1CUHE, M noA HMMe Cy HajBehe
Ay6uHe jesepa ... OCoGUTD je BAaXHO WTOo ce
AONMHULE, KOjWMa je oBaj oacexk MectuMMue
npobujeH, He NpoAyxXyjy A0 jesepa, Beh
OCTajy BWCOKO Hap jesepoM W Ty ce Buae
HoMxoBe NaBuHe. Mo 065Ky U NOMEHYTUM
ApyrvM nojasama, jacHo je aa je oBaj pacen
BPNO MNAA, MOXAA WM AaHac akwean" (CTp.
5-6).

"EopAaejcka KoTnmHa ... BepOBaTHO Aa
ce ¢opMmpana Tek Npy Kpajy HeoreHa. Amm
je y m0oj n y aunyesmyMy 6uMn0O TEKTOHCKMX
MNOKPETa, Koju Cy Ce MoXAa WU AouHuje oce-
hanu" (. 60). "Ha UCTOUHOj CTpanu ... no-
pemeheHn ¢y awyBMjaniM Cnojesy, u To 3a
20-25° npema 3anagy HarHyTM" ... "O6numK
nokpeta 6y ce Morao obenexuTi Kao naepa-
earbe. Kao kan 64 cMo [aH XOPU3OHTANHO
ApXxanu, na ra noa yrnom og 20-25° Haruy-
NN 'y jenHOM npasLly, Tako ce U3rneaa HarHy-
O N 13epuno QHO eopAaejCKe KOTAUHE Y
npasuy ca W. Ha 3."(cTp.61).

"AuvnysBujanHy NokpeTy cy ce 3éusanu
AaKne gy HeoreHux paceaa, Koju ¢y u gou-
HWjé 6UNKU aKTUBHU ... TEKTOHCKW NOKPETH
ropreera CMucsia Cy Ce BepoBaTHO WU Y NOCT-
AVnyBUyMy HacTaBrsanu"(CTp.62).

ToKOM CBOjUX A&BUX MNOAHUX reo-

M. Markovic

tersected strongly compacted Neogene /ay-
s, always very deeply located” (p.272).
Later in the same article Cvijic (1903, p.279)
reported: "But the deposition of large
amounts of gravel could be infiuenced by the
young tectonic processes which, without
aoubt, continued in Diluvium; these proc-
esses are indicated by older and recent hot
spring occurrences in the Nis and Pirot Ba-
sins, disturbed Pliocene layers at the base of
the Nis Basin which are strongly compacted,
deeply situated and overlain by river gravel'.

Modem neotectonic studies can hardly
be more precise and better documented than
these early observations and analyses of
Cvijic, written almost a hundred years ago, in
spite of the much better topographic and
qualitative data available to present-day sci-
entists.

Cvijic (1910) identified and docu-
mented neotectonic activity as the basic
factor controlling the evolution of the Lake
Eordean (Greece), as follows: "The Eordean
Basin is a tectonic depression, mast probably
of very young genesis ... there are no layers
in it older than Diluvium, or passibly Upper
Pliocene. It is generally bordered by faults.
The basin margins, oriented meridionally,
intersect older aystalline and Cretaceous
beds at discordant angles. This is particularly
obvious along the western edge of Lake Os-
trovo, where the almast N-S striking margin
abuts against beds of limestone which strike
NNW-SSE. Further on the margin /s a
straight line. It rises very steeply, almost
vertically for 200-300 metres above the lake,
at a point where the lake reaches it's great-
est depth ...Especially important is the fact
that small valleys, which locally cut the diff
face, do not continue to the lake but termi-
nate high above it in alluvial fans. According
to the form and other mentioned phenom-
ena, it is dlear that this fault is very young,
perhaps active even today” (pp.5-6).

Later in the same publication Cvijic
(1910, pp.60-61) commented: “The Eordean
Basin ... probably was formed at the end of
the Neogene. But it also suffered later tec-
tonic movements during the Diluviumn ... On
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MOPAONOWKNX UCTPAaXUBaHa JoBaH LiBujuh
cBe Bule naxrse noceehyje HeOoTEKTOHCKO]
aKTUBHOCTW. Hberosa 3anaxatba cy CBe noT-
nyHWja 1 oBvMHKja, 3aapxasajyhv mpyu Tom
HenpesasvfeHy NOrvky W jacHORy 3aK/byyn-
8aH-a. Mpn NpoyyaBatby AO Taaa HayqHO He-
noaHatux Npoknemmja Usujuh (1913) koH-
craryje: "CrpaHe KonpueHuka v [akneHa
okpeHyTe Metoxuju koa Nehun npeacTaenajy
CTpaTo-CTpaHe, T.j. NoBpWWHa CTpaHa yrnas-
HOMEe Ce MOoKMana Ca NOBPLWMHOM Cnojesa.
Oyx HuUx Nponase NOHMUTYAWHANHW, MEeTo-
XWjCKW pacean, BepoBATHO NpenoHTujcke
CTapoCT, U QYX HUX je CnyluTeHa METoXu)-
CKa KOTMMHA. ¥ 0B0j ce HOPMUMPAn0 NOHTH)-
CKO je3epo, Koje ce U RouHuje Apxano, Uy
HEeMy Cy CTaNoXEeHW MaxoM XOPU3oHTanHy
wnn 6naro HarHyT™\ cnojeen Xyhikactux ne-
CKOBA, MUHa U CNATKOBOAHOr KPEeUHsaKa.
Mocne Tanoxerba jesepckux ceavMeHarTa
TEKTOHCKM Cy Ce Mpouecu HacTasrbamm, Aa-
Ke U nNpea rnauvjanHoM enoxoM, MOXA3 U
33 BpeMe e 1 noctrnaumjanHo. Oaim cny-
WTarba AHA METOXMjCKe KOTNMHe, W3rneaa
Aa Ce Aurna 1 Kao AOM CBENA NNAHWUHCKA Ma-
€a 3anapHo oa MeTtoxuwje, a Npy ToM je cny-
LITEH UBMYHK aeo Te Mace, oko Mehn. Cyae-
fm no 6aHn4KOj 3janenoj NyKoTUHW, U3 Koje
u3bujajy MHOM TONMM U CYMMNOPOBUTU U3BO-
PY, M QHO METOXMJCKE KOT/IMHE je mcnpoce-
Lanuo paceaumMa” (cTp.197).

AxTyenaHd HayyHn npucTyn, csectpa-
HO carnepaeare y3poka u nocneguua, tmna
Cy OCHOBH3 KapaKTepucTVKa n3yyapara Jo-
saHa Lsujuha. Noge3vsarbeM reoMopdono-
WKMAX CA reonoOWKMM NPoUecMMa, yBaxasa-
HEM reonowke rpafne npyu aHanusn pereda,
06e36eamo je BUCOKM HayyHU HWBO U Bpea-
HOCT pe3ynTata CBOjUX UCTpaxmMBama, Koja
Hehe Hu gaHac 61T npesasuiieHu.

Paseoj rnauujanHor npoueca y
MNpoknetujama, M AaHacC TPETUPaH Kao Tu-
NYHK KNUMATCKK Npowtec, LiBnjuh ycnosmna-
Ba HEOTEKTOHUKOM: “A y 0BOj obnactun ce
rnayujanHa CHeXxHa fiMH1uja He MOXEe TayHo
oapeavTh v 3601 Mnagunx NoKpeTa KojuMa cy
Y HEKONMKO NPOMEHEHE BUCUHCKE MPUIIUKE.
... 'N@sHK of HUX Ce Aecvo npes rnauwja-
UMjOM M NpoAYXaBao ce MoxAa 3a Bpeme

the eastern sice ... layers of the Diluvium are
disturbed, inclined 20-25° westward ...This
movement can be defined as tilting. It is like
holding our palm in a horizontal position, and
then inclining it at 20-25° in one direction. In
the same way the base of the Eordean Basin
was bilted from east to west ... Movements
auring the Diluvium took place along Neo-
gene faults, which were also active later on
... Tectonic movements of this sense were
prolonged most probably after the Diluvium”.

During his later geomorphological in-
vestigations Cvijic paid ever-increasing at-
tention to neotectonic activity, His observa-
tions became more detailed, extensive and
complete, always preserving darity of logic
in both analyses and conclusions. For exam-
ple, Cvijic's (1913) investigation of the Prok-
letije Mountains (previously unknown scien-
tifically) noted that: “The sides of the Ko-
privnik and Paklen, inclined towards the
Metohia Basin near Pec town, are structurally
controlled, i.e. their topographic surfaces
correspond  to structural surfaces. These
surfaces correspond to the longitudinal Me-
tohia faults, probably of pre-Pontian age,
along which the Metohia Basin subsided. In
this basin lake of Pontian age was formed,
accumulating sub-horizontal layers of yel-
lowish sands, clays and fresh-water lime-
stones. After the deposition of these lake
sediments and before the onset of the glacial
epoch, tectonic processes were initiated
which continued during and even after glaci-
ation. Besides the subsidence of the Metohia
Basin, it is evident that the mountain mass to
the west of Metohia was uplifted into a do-
mal structure. The margin of this dome near
Pec town subsided along an open fissure
near Banica, marked by many sulphurous hot
springs. The base of the Metohia Basin is
also intersected by faults@ (p.197).

The development of glacial processes
in the Prokletije Mountains, treated as a typi-
cal Aclimatic process@, Cvijic (1913) retated
to neotectonic activity, as evidenced by the
following paragraph: AA4And in this area the
glacial snow line can=t be precisely defined
because of young tectonic movements that
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rnauuiaumje n nocTrnaunjanto: usanlarse u
cBohere MNaHVHCKUX Maca umehy MeToxuj-
CKe KOTNMHe wn JappaHckora Mopa; narnega
fha je npy TOM u3au3arby 3HATHO CNywTeH
WCTOYRN MMAHUHCKY 060A WM OKBUD METO-
xujcke KothnHe., [arne, AyX MNOMEeHyTux
NOHFUTYAVHANHWX pacepa CnywTano ce AHO
METOXUjCKe KOTNUHE; O TOME CBeAouM U 6a-
HWYKa 3jarneha NyKoTuHa ca MHOMMM TOMN/ MM
" CYMMOpPOBUTUM U3BOPUMA. M3HeHalyje Ka-
KO Cy CB&XE pacefHe CTpaHe UCTOYHUM 060-
AOM MeToxujcke KOTAvHe, n3Mehy Mefwn wu
[Jevana. Kao ga cy Te cTpade gyro 6une 3a-
TPraHe je3epckMM M MOPEHCKUM HaHOCUMa
KOjU Cy ¥X YyBamu of epo3unje; OBU HaHOCK,
[aKne v MOpeHe CnywiTajy ce ca CrywTarbeM
AHAa METOXMJCKE KOTNMHE W Tako ce oromm-
hasajy pacegHe nOBPLUMHE METOXUCKOr
oKBWpa. TakeuMm nopemehajuma Cy HecyMm-
HWBO MPOMEHEHE BUCUMHCKE NPUINKE, HapO-
4YMTO Ha 0Boay METOXMICKE KOTIWHE; A0 Ca-
[a HACMO Hal/M OCTIoHUa Aa ce u3padyHa
n3HoC TUx nopemMehaja, 36or kojux oapeade
rnauvjande CHexHe nuHuje He Mory outn
TauHe" (ctp. 209). HaBegenu uurar Morao
61 fa npeacTassba v 1e0 CaBpeMeHor n3se-
uiTaja 0 NCTPAKNBaKLY HEOTEKTOHCKE aKTue-
HOCTW OBOr TepeHa.

Kao pervoHanHn 3ak/byyak HeoTek-
TOHCKOT CKoNa wuper npoctopa MNpoknetu-
ja n oxonHor Tepera Uujuh (1913) n3nocu:
"Mopemehenu Cy pakne y uctoM CMUCTTY Kyd-
Ka NoBpLW, NpernauvjanHe v dnysuornaum-
janHe Tepace. LleHTap npema Kome ce Bpwm-
N0 CnywTame ca CBujy CTpaHa jecy 3eTcka
noTonmHa u Ckagapcko bnaro” (CTp.266).

3Hauaj LUsujuheBnx HEOTEKTOHCKMX
MCTPaXMBaHa NOABMAY W NUOHUD OB Ha-
yuHe AUCUMNNHE Y Hac U ayTop npee Heo-
TEKTOHCKe KapTe Jyrocnasuje bpaHucnas
Fupuh. Mpukasyjyfiu HEOTEKTOHCKY aKTue-
HOCT 6eorpaackor noapydja hupuh (1992,
CTp.108) Hasogu: "Bama, MehyTuM, noace-
TUTU A C& HEOTEKTOHUKOM CYLUTUHCKU U W3-
Y3eTHO ycnewHo 6asuno Lisujuh (1924): “Pa-
AnjanHy nopemehiaim, omroMuoLIeHcKke cra-
pocTvt v mnahu, 6unm Cy - Jakrne - 04 a4cy.g-
HOr 3Ha4d)a 34 r1OCTaHAK ABHALLIHEI perbe-
@a ..." Te n cnuHe CymapHe w jesrposute

M, Markovic

have changed hypsomeltric relations ... The
main movement took place before glaciation,
and perhaps continued during and even after
glaciation, uplifing and shaping the moun-
tain masses between the Metohia Basin and
the Adriatic Sea. It appears that during uplift
the eastern mountain border, or the margin
of the Metohia Basin, subsided considerably.
Later, along the afore-mentioned fongitudinal
faults, the base of the Metohia Basin sub-
sided, as evidenced by the open fissure near
Bapica and related sulphurous hot springs.
The fault slickensides along the eastern bor-
der of the Metohia Basin, between Pec and
Decani, are surprfsingly fresh. It appears that
these were covered for a long period of time
by the lake deposits and moraines, which
protected them from erosion. These deposits
and moraines also subsided with the sinking
of the base of the Metohia Basin, and thus
the slickensides of the Metohia Basin borders
became denuded. Such disturbances have,
no doubt changed hypsomelric relations,
especially at the margins of the Metohia Ba-
sin. Up to now we have not found any data
to calculate the amount of these distur-
bances, which causes inaccuracies in the
definition of the snow fline” (p.209). This
paragraph could easily be part of a present-
day neotectonic report on the area.

Cvijic's (1913, p.266) general conclu-
sion on the neotectonic fabric of the wider
Prokletije Mountains area and surrounding
terrain is as follows: "Disturbed in the same
sense are the Kuch Plateau, pre-glacial and
fluvioglacial terraces. The centres towards
which subsidence increases from all sides are
the Zeta Depression and Skadar Blato".

The importance of Cvijic's neotectonic
investigations emphasizes also the pioneer
of this scientific discipline in Serbia and au-
thor of Yugoslavia's first neotectonic map,
Branislav Ciric. In describing neotectonic ac-
tivity of the Belgrade area (1992, p.108), he
pointed out: “However, it is necessary to re-
member that neotectonics was essentially
and very successfully studied by Cvijic
(1924): "The radial disturbances, of Oligo-
cene-Miocene age and younger, were of cru-
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OUEHe O HEOTEKTOHCKMM MOpPOCTPYKTYpama
W HMXOBOj reHesn pasbauaHe cy, Ha Xa-
NOCT, NO pasHuM oaersuMma Lisnjuhesor ka-
nuTanHor gena'.

HeonxoaHo je y3etn y 063up BpemMe u
ycnoee y kojuma je JosaH Lleujuh oSaerpao
CBOj@ HEOTEeKTOHCKa WCTpaxwuBara. Hepo-
Cratak KOMyHVWKaumja nyToBara je YMHMO
BEOMa TewkKuM, CroPUM U CKOMYaHUM ca nU3-
Y3eTHUM GOU3NYKUM HANOPVMA. Pacnonoxu-
BE Tonorpadcke OCHCBE, HEOMXOAHa NOANO-
ra 3a TepeHcke pajose, amm U 33 CMHTesy
noaaTtaka n u3sohere 3akbydaxka, tune cy
Henoy3gaHe v HefoBorbHor KeanuteTa. Mo-
Aaum o reonowkoj rpahy 6unu Cy OCKyAHU U
HeMnoy3aaHK, 3aCHOBaHW YrMaBHOM Ha ycnyT-
HUM ocmanjgrhmma TepeHa.

CaBpeMeHOM MCTpaxmBady CToje Ha
pacrnonararey MNyTeBU MNPOXOAHWU CKOPO A0
HajBULIMX BPXOBa BPOjHMX BMCOKMX MNaHu-
Ha. 3a nMpeBO3 KOPUCTN TEPEHCKO BO3uUNO.
Paan Ha BanpeaHo nNpeuusHuM oTorpame-
TPYJCKUM TonorpadckvM KapTama pasmepe
1:25.000 ca exksugmcraHuom og 10 metapa,
a 33 CVMHTe3e UMa Ha pacnonarary Takohe
KBanMTeTHe kapTe y pasmepu 1:50.000,
1:100.000, 1:200.000, uta. MopdomeTpuj-
CKa aHanwn3sa OBaKBOr Marepujana y3 nomoh
KOMMjyTEepCKE TEXHWMKE je nuUTake pyTUHE.
3a mpuKyn/bakbe HOBMX MOAaTaka KopwucTe
Cé Caja He3aMeH/bWBM METOoAn AATLUHCKE
petekumje, CTepeockoncka aHanusa aepo-
CHWUMaka omoryhyje KabuHeTcko ncnuTuea-
HE TPOAMMEH3MjanHoOr Mogena perseda vy
CMarbeHoj pasmepy, 0buuHo 1:25.000 go
1:50.000. MopdonoLkuy 0AHOCK carnenasajy
Ce M 13y4aBajy MapanenHo ca ytephusareem
reonowke rpafe. PeroHanHM ogHOCK aHa-
NM3nPajy Ce Ha CaTENUTCKUM CHUMUMMA pas-
mepa 1:1.000.000 go 1:100.000.

[EeONOWKN OAHOCU JOKYMEHTOBAHU CY
reonowkuM kapama pasmepe 1:100.000 wm
KPyMnHuje. 3a Benvke enose TepeHa nocTo-
je reopuandki nogauM - TEepecTpuuKe W
AEPOMArHeTCKe, CeN3IMUYKe 1 Cen3MONOLLKE,
rpasuMeTpujcke v gpyre kapte. Nogaun wc-
TPAXHUX N eKCcrnoataumMonmx Gyluera Tako-
fle 4ecTo CTOje Ha pacnonaraky CaBpeme-
HOM UCTpaxusady. 3a BenmKe NpocTope no-

cial importance in the genesis of present-day
relfef " ... This and similar remarks, both
general and concise, on neotectonic mor-
phostructures and their genesis are, unfortu-
nately, scattered in different chapters of Cvi-
Jic's capital work”,

As can be seen from the above se-
lected examples of Cvijic's pioneering inves-
tigations, his neotectonic work was charac-
terised by a strong scientific approach, which
included muiti-disciplinary observations and
analyses of both causes and effects. He paid
particular attention to the relationships be-
tween geomorphological and geological proc-
esses, especially in relief analysis. He prac-
ticed the highest |level of scientific research
that is rare, even today.

Cvijic's prolific neotectonic investiga-

tions were even more amazing considering
the conditions and period during which he
undertook his scientific work. The end of the
19" century and first quarter of the 20%
century in the Balkans were characterised by
a general lack of infrastructure. This made
travelling and communicating very slow and
difficult. It demanded patience and extraor-
dinary physical efforts, compared to today.
The topographic maps of the period, so es-
sential for any terrain work but especially for
the presentation and synthesis of data, were
of low quality and reliability in Cvijic's time.
Furthermore, geological data and maps were
also of poor quality, especially compared to
those available today.
In contrast, present-day scientists and re-
searchers have at their disposal an excellent
network of roads and tracks, together with
4AWD vehicles, making it possible to access
all but the most rugged mountain tops with
relative ease.

The modern database includes pre-
cise, accurate topographic maps (commonly
at 1:25,000 scale with a contour interval of
10 metres) based upon photogrammetry. For
regional neotectonic syntheses one can now
utilise topographic maps of excellent quality
at a range of scales, such as 1:50,000,
1:100,000, 1:200,000, etc. Morphometric
analyses of such data using computer tech-
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CTOje 1 NoAAUM NOHOB/BEHNX HUBENMAHCKNX
Meperba BUCOKe TauHOCTU. OHM ce CBako-
AHEBHO AOryH-aBajy pe3yntatuMa Mepersa
nyTeM caTtenucTke reogesuje. Cee vewhe ce
jasreajy nogaum 6pojHUIX NPETXOAHUX UCTPa-
XWUBaHa CUCTEeMaT30BaKY y 6ase noaaraka
W uiTaee uHpopMaLmoHe cucteme. Mcrpa-
XMBAY N CKPOMHUjUX CNOCOBHOCTY MOXE U3
0BUba noAarTaka HauYMHUTY CONMAHY CUHTE-
3y 1 BEPOAOCTOJHO TyMauer:e HajMnahe Tek-
TOHCKE aiKTUBHOCTW.

Npobneme ca kojuma ce Lipujuh cyo-
4aBao HajborLe UNYCTPYjy UUTaTh HEeroBmx
paposa. Tako npoyuagajyhu Npoxknetuje nu-
we (1913) pa npeacrasmbajy ... HajHeno-
3HaTUjy nNaHuHCKY rpyny y Eeponu, koja je
UCTUHE WU M30XWNCaMa MpecTas/beHa Ha
aycrpujckoj kapm 1:200.000, anu y Hajsu-
woj naptuju, oa Boruhesuue oa Knoxme,
HEMA HW jegHe koTe. NpecTasibarbe NNaHNH-
ckux obnuka 4ecTo je haHTacTU4HO, a He
peTko u npaesuM AONMHA Cy NOrpewwHy ...
360r ropremx kapTorpadckux norpelaka 6u-
NO je 4ecTo ca CBnM Tewko PUKCMPaTn Ha
KapTK Hay4Ha NpOoMaTparba, HApOYUTO UMp-
KOBE Ha HajBWWMM BpxoBWMMA" (CTp. 215). 3a
vcTo noapysje Ueujuh (1913) takohe Haso-
an: ... Hema pobpe kapte. Kao jeguHa, ao-
Hewrne ynoTpebbMea Kapra 3a OBe Kpajese
MOXe Ce CMaTpaT KapTa 6euxkor BOjHUYKOr
WHcTurTyTa 1:200.000, v oHa je wnak Bpno
HeTauHa ... M3xunca v wpada HeMa, a TepeH
je on Xaune HW3 N6ap obenexeH Kao Heno-
3Hata, 6ena nospwwHa ..." (cTp. 190).

MeTtoau pareMHCKE AeTexuuje passu-
jeHn cy 3HaTHO nocne Liswnjuhese CMpTU.
Morao je, cTora, Aa npuMerbyje caMo Haj-
NPUMUTUBHWIY BUA OBOC MOCTYMKA - BU3yen-
HO OCMaTpare Ca NNAaHWHCKUX BpXOBa, Kao
HNp. ca spxa OypmuTtopa (1899): "Ca hwmpo-
Be MNehunHe xOpU30HaT je Ha CBe CTpaHe Bp-
N0 MpOCTpaH, anu ja cam Morao jacHo 3ana-
3uTK Camo oBe nnaHwHe ..." (cTp. 130), wu
egn AeTabHU ONMC OKONHOr TepeHa. 3a
PernoHanHy KBanuTaTUBHY reoMOpdONOLIKY
aHanuly BWU3YeNHO OCMaTpare €a BpXOBa
6uno je 3a Lpujha ocHosHM nocTynak. Y
MNpoknetnjama 1913, roa. Haeogu: "... ucnu-
TVBa0 CaM CamoO UMpKOBE Xawne, a Ca e

M. Markovic

niques are now routine.

Geological data are now accurately
recorded on regional geological maps, gen-
erally at a scale of 1:100,000. For large ar-
eas there is now also an extensive range of
geophysical data, incduding terrestrial and
airborne magnetic maps, gravimetric, electri-
cal and resistivity maps, and seismic and
seismological records. In addition, data from
exploration and stratigraphic drill holes are
available. For extensive areas there are also
high-precision levelling data. These are per-
manently correlated with the results of satel-
lite geodesy measurements.

In addition, the modern scientist now
has at his/her disposal an array of new re-
mote sensing data. Stereoscopic analysis of
air photos enables office-based investigation
of three-dimensional relief models at rela-
tively large scales, commonly 1:25,000 to
1:50,000. Morphological relationships can
now be observed and studied in conjunction
with detailed geological maps published at a
similar range of scales to the topographic
maps. Regional relationships are commonly
analysed using satellite images at scales
ranging from 1:100,000 to 1:1,000,000. Of-
ten there are also data from previous inves-
tigations, usually organized in databases or
information systems. Today even a re-
searcher of modest capability, using the
abundance of available data, can make a se-
rious synthesis and trustworthy interpreta-
tion of the youngest tectonic activity.

The problems encountered by Cvijic in
his day are best illustrated by some quota-
tions from his papers. With regard to the
Prokletije Mountains, for example, he wrote
(1913) that they are: " ... the most unex-
plored mountainous group in Europe, which
Is represented by contour lines on the Aus-
trian 1:200,000 scale topographic map, but
in its highest part ... has no individual peaks.
Presentation of the mountainous forms /s
often completely unreliable, and the direc-
tions of the valleys are wrong ... it was very
difficult to focate the results of scientific ob-
servations, especially arques on the highest
mountain tops, because of the afore-men-

Collection of Papers N% 52 (2003) pp 19-33



Jogar L{BumF: [TPETEYA IEOTEKTORUKE

By

pasrnefao uvpkose Axmuue U Pycynuje"
(cmp. 193).

tioned cartographic mistakes" (p.215). For
the same area Cvijic (1913) also recorded
that: “.. there is no good map. The only
usable map is a topographic map of the
Military Institute of Vienna, at 1:200,000
scale, but it is also very inaccurate ... there
are no contour fines or hachures, and the
terrain downstream from Haila in the valley
of the River Ibar is marked as unknowr, a
blank surface ... " (p.190).

Remote sensing methods were devel-
oped long after Cvijic's death. He could use
only the most primitive kind - visual obser-
vations from mountain peaks. An interesting
example of this is documented (Cvijic, 1899,
p.130) from the summit of Mount Durmitor:
"From Cirova Pecina the horizon is every-
where very extensive, but I could clearly ob-
serve only those mountains ...". This is fol-
lowed by a detailed description of the sur-
rounding terrain. Cvijic was using visual ob-
servations from mountain tops as a basic
method of qualitative regional geomor-
phological analysis. In the Prokletije Moun-
tains he (Cvijic, 1913, p.193) records that:
“.. I was investigating only the cirgues of
Haila, and from Haila I was observing the
arques of the Ahmica and Rusuljja".
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3AKBYYAK

Lisnjuh npeacraera jegHor of npevx Hayy-
HWKa KOjW je KpajeM AeBETHAECTOr 1 No4eT-
KOM [ABafeceTor BeKa youuo 3Hayaj Hajmna-
X TEKTOHCKMX NOKPeTa N HMa 06jalLikba-
BAO HACTaHaK U eBonyuMjy perveda. 3HaTHO
npe peduHUCaka MNOjMA HEOTEKTOHUKE K
pas3soja METOAONOMMje HEOTEKTOHCKUX Npo-
y4aBara 0OD3B/bA0 je HEOTEKTOHCKA U MOp-
(POCTPYKTYpHa Npoy4asarba 3acHOBaHa Ha
KBaNWTATUBHO] aHanu3n perbeda. Hberos
NpUCTYn reoMop@OnOWKUM  UCTPAXNBAHW-
Ma, nose3anBarbe reoMOpdONOWKKUX ca reo-
NOLWKMM MPOoUeUMa, YMHN OCHOB CaBpemMeHe
HEOTEKTOHMKE 1 MOPOCTPYKTYPHE aHanmse.
JosaH LiBujuh ce crora ca npasoM Moxe
CMarTpaTn NpeTeqoM CaBpeMEeHe HayyHe au-
CLUMNNAUHE HA3BaHe HEeOTEKTOHMKA.

Acknowledgment:

CONCLUSIONS

Jovan Cvijic was one of the first scientists
who, from the end of 19 century, noticed
the importance of the youngest tectonic
movements and used his observational and
analytical skills to explain the genesis and
evolution of topographic relief, He was
undertaking neotectonic and morphostruc-
tural investigations, based on qualitative re-
lief analysis, well over half a century before
the definition of neotectonics and the devel-
opment of the modem methodologies of
neotectonic investigations.

Cvijic's approach to geomorphological
investigations, relating geomorphological
with geological processes, forms the basis of
present-day neotectonic and morphostruc-
tural analyses. For this reason he must be
considered the first pioneer, the true forefa-
ther, of the sdence of neotectonics.

Author is grateful to Dr. Roy Cox from Westleigh (Sidney, Australia) for his generous help in
organizing this text and tremendous efforts in modifying English translation from Serbian

original.
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SAKILYYAK

Usujuh npeacrasmna jeaHor o4 Npsux Hayd-
HMKa KOjY je Kpajem AeBETHaecTor U nodeT-
KOM ABafeceTor BeKa youmo 3Hayaj HajMna-
PMX TEeKTOHCKUX NOKPEeTa U HKMa objaliHba-
BAO HaCTaHaK W eBonyuunjy perbeda. 3HaTHO
npe pedbuHUCarba NOjMa HEOTEKTOHUKE ¢
pa3goja MeTOAoNOIMje HeOTEKTOHCKUX Npo-
yuyaBarba 003B/bao je HeOTEKTOHCKA U MOop-
OCTPYKTYPHa NpOy4aBaH-a 3acCHOBaHa Ha
KBanUTaTMBHO] aHanuan perbeda. Hberos
NPUCTYN reoMOpONOWKUM  UCTPAKMBAHU-
Ma, MOBE3vBarbe reoMopdOonOWKuX ca reo-
NOLLKMM NPOLIECUMA, YAHW OCHOB CaBpemMeHe
HEOTEKTOHUKE N MOPOCTPYKTYPHE aHanumse.
JoBaH Usujuh ce crora ca npaBoM MOXe
CMaTpaTi NPeETe4oM CaBpeMeHe HayuHe awu-
CUMNNYHE HA3BaHe HEeOTEKTOHWKA.
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CONCLUSIONS
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who, from the end of 19" century, noticed
the importance of the youngest tectonic
movements and used his observational and
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undertaking neoctectonic and morphostruc-
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Cvijic's approach to geomorphological
investigations, relating geomorphological
with geological processes, forms the basis of
present-day neotectonic and morphostruc-
tural analyses. For this reason he must be
considered the first pioneer, the true forefa-
ther, of the science of nectectonics.
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