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HEOTEKTOHCKH CKJlOn ABAJIE 
(CPEHJA)

Ofl

M apHHKa T oJb iih a*

HirrepnpeTauHjoM pe3yjiTaTa reojiouiKHX h reoMopc{)ojiomKHx npoy'jaBaH>a npHKa3aHa cy ocHOBHa o6e- 
ne>Kja He0TeKT0HCKe aKTHBHocTH TepeHa ABajie ca uiHpoM o ko jihhom . H3aBojeHe cy rjiaBHe He0TeKT0HCKe 
cTpyKType npy>KaH.a CC3-JJH h  anjaroHajiHe npy*aH.a H -3 Koje cenapHiuy nonpy>ije Ha HH3 cy66^0K0Ba ca 
pa3JIHHHTOM HHIIaMilKOM TOKOM HOBHjHX TeKTOHCKHX 06jIHK0BaH,a.

K p e in :  pynTypHH cKjion, HeoTeKTOHCKH cKJion, e H ep rn ja  p e jbecjia , T e o p n j c K H  M O fle J i  pejbecjja . HeoTeK-
TOHCKH Cy66jIOKOBH.

I ]o jip y 'ije  ABaJie npocTOpHO npeflCTaBJba cacTaBHH Jieo IIIyMajiHje, h  Jiou,HpaHO je  y 
H>eHHM K p a jib i im  c e B c p o s a n a ju i n M  jje jio B H M a . Y  r e o j io n iK O M  h  reoT eK T O H C K O M  norjiejiy  
o6yxB aTa i i a j c e B e p i in j n  j j e o  i>,apjiapcKe 3 0 H e Koja c e  o jiJ iH K y je  H3 p a 3 HTO c j io jk c h h m  

CaCTaBOM  H CKJIOnOM TBOpeBHHa.
H cT pa>K H B aii>H M a h 3 b c j ( c i ih m  o j i  C T p aH e  B eh er 6 p o j a  a y rr o p a  n p H K y n J b e H  je  6 o r a  r  

'iH ib eH H H H ii M a T e p n ja J i  o c T p a T iirp a c J jc K H M  ojiHocHMa, r e o M o p c J jo j io u iK H M  KapaKTe- 
pH C T H K aM a a jicjiom h  CKJiony 0B 0r nojipv'ija . TaKO jio 6 iijen n  pe3yjiTaTH c y  0 M0 r y h n .n n  

n i i T e p i i p e T a u n j v  HeoTeKTOHCKe aKTHBHOCTH ABaJie, c a u ie j ia n e  y KOHTeKCTy H C T o p n j-  
cK O -reojion iK e eB0Jiyu,Hje 0B 0r n pocT opa to k o m  H e o r e H a .

npo6jieM H M a reoM opcJjojioinKe rp a^ e  o b o i’ jiejia IIIyMajiHje 6aB iio ce  H B H jn h  
(1 9 0 0 ), jiok  cy  c e  I la B J io B H h  (1923 , 1 9 3 1 ), J la c K a p e B  (1 9 3 4 ), C T eB aH O B iih  (1 9 5 1 ) ii 
C T eB aH O B n h  h E p e M H ja  (1 9 7 7 ) 6aBHjm iiirraii.iiM a CTpaTHiparjmje HeoreH a ok o jih h c  
B eorp ajia . AHaJiH3y p en io iia J in o r  pynTypH or cKJiona, npcTeHacTHX CTpyKTypa h n eo -  
TeKTOHCKe aKTHBHOCTH OBOT IlOJlpV'lja H3BpiUHJIH Cy M ap K O B H h H B oK O B Ilh  (1 9 7 8 ), 
TiOKOBHh (1 9 8 4 ), a Ha 0CH0By cTpanirpa4)CKHX, reoMop4>ojiouiKHX, cTpyKTypojioniKHx 
h reoc|)H3H*iKHX nojjaTaKa M a p o B H h  h K H ea ceB H h  (1 9 8 5 ) jiajy npHKa3 neoTeKTOHCKe 
aKTHBHOCTH jiejia IIIyMajiHje h cep .epo3anaj[iie C p 6n je . D j o k o v i ć  i M a r o v ić  (1990 )  
aHajiH3Hpajy noj]:pynje rnnpe o k o jih h c  A B ajie  jiajyhn HOBe n o jia T K e  o  C KJiony oboi' 
TepeHa.

Hhctht^t 3a perHOHaJiHy reoJiornjy h najie0HT0Ji0rHjy PyaapcKo-reojiouiKor (JiaKyjiTeTa YHHBep3H- 
TeTa y Beorpany, KaMeHH'iKa 6, Beorpan.
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onniT E  rE o.iom K E  k a p a k t e p h c t h k e  t e p e h a

no^pyqje A B a n e  h H>eHe okojihhc je H 3 rpal)eH O  ojj MarMaTCKHX h ceflHMeHTHHX 
CTeHa cTBapaHHX tokom  Me3030HKa h KeH030HKa. H a jc T a p n je  CTeHe Ha obom rioj(py’ijy 
cy cepneHTHHHcaHH nepHfloTHTH Kojn cy otkphbchh y hctohhom flejiy iuiaHHHe, a  saTHM 
cJ)jihihhh ce/iHMeiiTH jypcKO-Kpefliie h Kpejine CTapocTH Kojn HHHe jyro3aiia;ino iio/j- 
HO>Kje K ao h caMy njiaHHHy. Y  Me3030jcKy 0CH0By je  tokom  Tepniijapa H 3B pm eH O  yTHC- 
KHBaH>e MarMaTHTa Kojn ce jaBJhajv y BH/iy jjajKOBa h CHJioBa iipoMeiiJbiiBe jieGjbniie. 
M jia ^ H  j^eo ce^HMeHTHor noKpHBana j e  npeflCTaBJben cJia6o 06jiHK0BaHHM KJiacTHmiHM 
cejjHMeHTHMa MHOiuinoneHCKe CTapocTH h KBapTapHHM nacjiaraMa.

PerMonajiHH pynTypnn ckjioii

r i o j i n r o H  H a KOM e je npoyHaBaH perHOHajiHH pynTypHH c k j i o i i  je orpaiiHlieH ca 
ceBepa J],yHaBOM h  CaBOM, a H a jyry ce npocTHpe j jo  ConoTa. JleTeKTOBaiio je BHine 
cHCTeMa pacejja. C t3 th c th tikom ofipajjoM iioj[arraKa o h .h x o b o m  npy>Kaiby yTBpl)eHo je 
ĵ a cy jjBa CHCTeMa jjoMHHaHTHa. Chctcm pacejja ca cpej;H>HM BpejinocTHMa a3HMyTa 
[ipy»caH.a 140°-320°, ’i m i e  perHOHajiHe pynType jjeKaKHJiOMeTapcKor pej(a B e jm 'iH iia  n o  

npy*aH,y. Haj3acTynjteHHje cy y n e i iT p a J in o M  jiejiy n c r p a > K H B a iio r  nojipyija. HajMap- 
KaHTHHja pynTypa H3 oBor cncTeMa je ToniHjjepcKa jjHCJioKaijnja (D joković i M aro- 
v ić . 1990). PacejjH Kojn KoiiTpoJiHiiiy t o k  3aBojHHiiKe peKe HMajy HCTy opnjeHTaHHjy, h  
Mory ce n p aT H T H  oj; KyMojjpa>Ka, j j o j i h h o m  caMor B0ji0T0Ka, n p e K O  BerajtHHe h  jjajbe 
K a jy ro H C T O K y . PynType ca cpejiH.HM a3HMyTOM iipy>KaibHMa 52°-232° cy K O H C TaTO B aH e 

H a caMoj ABaJiH, y pejoHy Pymifca, PHmta, HIynjbe cTeHe h rJiel)eBija. y  pejoHy ABajie, 
y  o b o m  B ejiH 'iH iicK O M  noj(py'ijy nocMaTpaH>a, iiojipetjeiio ce jaBJba c h c t c m  pacejia ca 
cpejjitHM a3HMyTOM npy>KaH>a 100°-280°, KOMnJiHKyjyhn pynTypnn C K Jion  oBor n o j i -  

pv’ija. JJeTajbiiH p y n T y p H H  c k j i o i i  je yno3iiaT Ha a e p o c iiH M H H M a  cpej(ii>e h  Kpynne p a 3 M e -  

pe. CTaTHCTHHKOM o6paj(OM nojiaTaKa o n p y > K a ib y  OBaKO jie (} )H H H ca iin x  pynTypa k o h -  

CTaTOBaHO je jja c h c t c m  pacejja ca cpejin.iiM a3HMyTOM npyacaH>a 45°-135°, a K ojH  je 
Haj3acTynJbeHHjH y jjoibeM TOKy Bejie p e K e ,  Ha Bpxy ABajie h noTOHHMa KoHonJbHuiTe, 
Tjie^eBai; h  BpaHOBan, y o b o m  BejiHHHHCKOM nojjpyHjy nocMaTpaiba npejjcTaBJba jjomh- 
HaHTaH cHCTeM. Obh pacejin cy cy6HopMajiHH Ha jiHCJioKannje Koje KoirrpojiHiiiy 'l’oii'iii- 
jjepcKy h 3aBojHH’iKy peKy h iipej(crraBJbajy M Jia l)n  c h c t c m  pacejia. Cy6MaKCHMyM ca 
reHepaJiHHM a3HMyTOM npy*aiba 0°-180° HMajy paceflH Kojn cy fleTeKTOBaiiH y aTapy 
H a c e jb a  nnHocaBa. y  najy>KeM npocTopy caMe n Jia H H H e cy KOHCTaTOBaHe pvinvpe ' i i i j e  
c y  j(yx<HHe KHJioMeTapcKor pejia BejiH'iHiia, a K o je  3ay3HMajy K a p a K T e p n c T H 'ia n  pacno- 
pefl. HajBepoBaTHHje jja cy, y3 rpyny pacej^a ca npy>KaibHMa C 3-JM  h  C H -J3 , y c})a3H 
VTHCKHBaiba MarMaTHTa cJjopMHpaiiH h hobh pa3JioMH, Kojn y KOM6HHau;HjH ca CTapnjHM 
pynTypaMa, pynTypHOM cioiony ABajie j;ajy pajuijajniH KapaKTep.

HEOTEKTOHCKA a k t h b h o c t

I la jM J ia i ja  cfjaia r e o j i o u i K e  eBOjiyHHje ABajie n p H iia j ( a  HeoTeKTOHCKoj e rr a n n  y  K o jy  

ciiajjajv MHOHeiiCKa h  luinonencKa 06jiHK0BaH>a, K a o  h  p e u e i iT H H  n o K p e T H . I Iojio>Kaj 
HeoreiiHX TBopeBHHa y uinpoj o k o j i h h h  ABajie yKa3yje na HHTeii3HBiiy aKTHBHocT t o k o m  
HeoTeKTOHCKor i^HKJiyca, MaHHcJ>ecTOBany yrJiaBHOM BepTHKaJiHHM n o K p e T H M a  p a 3 J i i i 'iH -  

Tor HHTeH3HTeTa. HaKOH y n o 3 H a B a ib a  oco6HHa cTapnjnx eJieMeHaTa c K Jio n a , H 3 B p iu e n a  

cy h  H eoT eK T O H C K a H c ip a > « H B a ib a .  06aBJbena cy y rjia B H O M  Ka6HueTCKHM nocTynHHMa,
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TOKOM KOjlIX je  MeTOflHMa HaJLHHCKe peTeK IU lje, a  3aTHM KBaJIHTaTHBHOM H KBaHTHTaTHBHOM 

reoM opcfiojioiiiK O M  aHajiH30M  floS n jeH  i r i i  Jie/t HeoTeKTOHCKor cK Jiona  A B aJie , i ip n  ’ic m v  j e  

o6pal)eH O  n o /ip y 'i je  n o B p im iH e  oj( o k o  180 km2. nonrro j e  p e ' i  o  p e j ia n iB H O  M ajioM  n o jip v 'i jv  
pe3yjiT aT H  KBaHTHTaTHBHe reo M o p c^ o jio iiiK e  aHaJiH3e n p e3 eH T H p ajy  JioKaJiHe o jin o c e . Y  
perHOHajiHHM pa3MaTpaH>HMa reH epajiH H  'ip e n j i  6 h  M o ra o  6 h t h  H e n rro  jip v ra 'iH jii.

OcHO BHe n p T e  KpynHHX M opc}iojio iiiK iix  o 6 jiH K a  c y  i ip e j i i ic i io i iH p a iie  TeKTOHCKHM n  

c a  ifcHMa y  Be3H, MarMaTCKHM n o K peT H M a, a  HaKHaflHO M O fleJinpaH H  er3oreHHM n p o u ,e c H -  

Ma. H a  0CH0By o B e  3aKOHHTOCTH M o ry h e  j e  KBaHTHTaTHBHHM reoM opcj^oJiou iK H M  HCTpa- 
»CHBaH>HMa yOHHTH aHOM ajIHe OHHOCe paSJIHTOTHK MOpcj)OJIOmKHX o 6 jIH K a, H T^MaMHTH 
h x  y  HeoTeKTOHCKOM KOHTeKCTy. C nei^H iJiH 'iH ocTH  p e jb e c |) a  y  o b o m  o 6 o a h o m  j^ejiy  H a -  
HOHCKor 6 a c e H a , c e  o r j i e j i a j v  h  y nojaB JbH B aifcy  HH3a T e p a c a  Koje c y  iip o n v K 'r  M apH H - 

CKO-je3epcKe a6pa3Hje ( U B H j n h ,  1909). P H n a itcK a  je3epcKa T e p a c a  c e  Hajia3H Ha 
BHCHHaMa o fl o k o  310-330 m , a nH iiocaB C K a Ha b h c h h h  o h  210-240 m . OBe noBpmn cB e- 
f lo n e  o  re H e p a jiH O M  T peH fly  H 3flH 3aiba TepeHa urape O K O JiH iie A B a j ie  K p ajeM  HeoreHa.

KBaHTHTaTHBiia re o M o p c jio jio n iK a  aH anH 3a j e  o6aB Jb eH a  K po3 j |B a  Merix)j|CKa n o c T y n K a : 
npBH j e  npej(C T aisjba jia  aH ajiH 3a e H e p rn je  p e jb ec j)a . T o  je  n a p a M e T a p  K ojn  aHajiH3HpaH y  

irn ipeM  n p o c T o p y  yK a3y je  H a n o jio ^ ca j HeoTeKTOHCKH aKTHBHiix 3 0 H a , o j i i i o c h o  n o jip v 'i ja  
H3jHi3aiba h  c n y u iT a ib a . H a r a o  n o B e h a ib e  B pejinocTH  H30JiHHHja, h  ib iix o B  o 6 j ih k ,  y  p e jo H y  
A B aJie  n  T o p j i a K a  jacHO JioH H pajy HeoTeKTOHCKH aKTHBHe 30H e npaB H a npv^K aii.a  C C 3-JJH  
h  H -3 . H30JiHHHje MaKCHMaJiHHX BpejHiocTH e H e p rn je  p e jb e c jia  y  o b o m  j(e jiy  T ep eH a , o j |-  
p e ^ y jy  n o jio a c a j TeM eHiix jje jio B a  a B a n c K o r  h  T o p j ia ' iK o r  c y 6 6 jio K a  Kojn c e  p e jiaT H B H o  i r i j in -  

>Ky y  o j in o c v  H a o k o j ih h  n p o c T o p . H H TepecaHTHO je  fla  n o j io * a j  H30JiHHHja y  ceBepHOM  ; ie j iy  
K apT e jacH o  o n p T aB a  K o in y p e  6ejio iioT C )'iK or p o B a . Y  jjp v ro M  n o cT y n K y , na jia>K eireM  p a 3 -  

jiHKa H 3M e^y cT B apH or pejbec})a h  H .e r o B o r  T e o p n jc K o r  M ojie jia , j io 6 n je i ia  j e  K a p T a  H3ojiH- 
HHja H a K o jo j cy  H30ji0BaHH ec})eKTH e n jio re i i iL \  n o K p eT a  Ha e i io j i v n n jv  p e ji,ec f)a  t o k o m  H e o - 
TeKTOHCKOr CTajIIljVMa. rioJI()>K aj H Bpe/JHOCTH H30JIHHHja, H H a OBOj KapTH, j e  IIOTIip/IHO 

n o c T o ja ib e  /(Ba cncT eM a HeoTeKTOHCKii aKTHBHiix 30H a. Ja c H iije  j e  H3pa>KeH c h c t c m  npaBU,a 
npy>K aii>a H -3 , a  H e u r r o  c jia 6 n jc  C C 3-JJH . nojaBa H e r a rrH B in ix  B p e /(iio cT H  H 30JiH H H ja y 
p e jo H y  A B a jie  n o K a3 y je  /ja  j e  oBaj /(eo  T ep eH a  t o k o m  H eoT eK T D H C K or n iiK Jiyca 6 h o  pe3H C TeH - 

'ra ii , 0//II0CH0 //a  j e  H HTeH3HTeT B ep'iH K aJiiiiK  K p c T a ira  o k o j i h h x  6 ji0K 0B a 6 h o  i ia r J ia ii ie iii i ji i  y  
o /in o c y  Ha OBaj 6 jio k . H ajB epoB aT H H je je f la  j e  M araaT C K a M a c a  i n n p v / io i ia i ia  t o k o m  n a jie o -  
re H a  6 iu ia  6 ir ra H  k o h t p o j i h h  c})aKTop 'ip e n / ia  n o K p eT a  aB aJicK or 6 jioK a.

HeoTeKTOHCKa eBOJiyipija m n p e  OKOJiHHe ABajie pa3MaTpaHa j e  y KOHTeKcy reo- 
JiomKe H C T opn je  O B or jjejia IIIyMa/iHje. Y  p e rn o n a J iH H M  OKBHpHMa o b o  n o n p y H je  n p n n a -  
ĵ a HeoTeKTOHCKoj 3 0 HH "o6o/ia n aH O H C K o r 6 a c e H a "  (M a p o B H h  h  KHe>KeBHh, 1985), 
y oK B H py Koje j e  iri/iBojen n  " aiiajicKO-opeuia'iKH c h c t c m  6 j io k o b c k h x  cTpyKTypa". n o  
o B o j  cx eM ii Hcripa>KiiiiaHH n p o c T o p  rip n n ajT a  " A B ajicK O M  xopcT y". CiiiiTe iOM p e 3 y jiT a T a  
reoJiomKHX h re0M 0pcj)0Ji0 iiiK H X  nc'ipa>KHBaii>a cT B o p e H a  je H H T erp aJiH a  cjiH K a t c k t o h -  
c k h x  n o K p e T a  t o k o m  HeoreHa. Y  o 6 3 H p  c y  y3eTH  n n o ^ a H H  o  c ip a T H rp ac jjc K H M  ir n a j i e o -  
reorpac})C K H M  n p iu iH K aM a, KapaKTepncTiiKe pynTypHor cKJiona h  u o / /a n n  jio fin je iiH  
t o k o m  paHHjnx HCTpa>KHHX 6ym eH >a. H a 0CH0By aHaJiH3e c b h x  npHKynJbeHHX n o jja T a K a  
y p a ^ e H a  j e  HeoTeKTOHCKa K ap T a  ABajie (c ji. 1 .) . O c h o b h o  o 6 e j ie » c je  HeoTeKTOHCKH 
aKTHBHOM cKJiony jjajy j^Ba CHCTeMa p a c e j^ a  c a  npaBii,eM n p y * a ib a  C C 3 -J J H  h  H - 3 .  
n p B H  cHCTeM npe/icTaBJba peaK T H B H paH e CTapnje p y m y p e  y  p e jo H y  T o ir iH j ie p c K e  h  
3aB ojH H H K e peKe, a K o je  cy pa3j^Bajajie noflpyHja reHepaJiHor H3jjH3aiba oj^ n o f lp y q ja  
K o je  j e  TO H yjio y  o jjH o c y  Ha H eH T pajiH e j je jio B e  T e p e H a . n o  p a ce jjH M a  n p a B H a  npysKaH>a 
H - 3  j e ,  y  p e jo H y  BeJior n o T O K a  h  m npe o k o j ih h c  Pnniba, f fo n iJ io  j jo  /jnc})epeHu;HjajiHHX
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JlEFEH flA  (LEGEND):

l.EHD 2 .C D  3 .CZH 4 . O  5 . / 6 . / 7 >

C ji . 1. H eoTeK TO H CKa K apT a ABaJie.
JlereHna: 1. 1 [oapywje K0HTHHyHpaH0r 3an>a to k o m  HeoreHa, 2. Hoapv'ije c a  TeHjeimnjoM TOH*eH>a 
to k o m  MHoqeHa H noHTa, 3. Hojipylije c< TenacHHHjoM TO H ,eH ,a t o k o m  cpe^iber MHOnena, 4. H eo- 
TeKTOHCKH cy66jTOKOBH: 1. aBajicKH,, 2. 6 ejionoT<)'iKH poB, 3. nHHocaBCKH, 4. Top;ia'iKH, 5. pymaH.- 
cK0-pniiaii>CK0 -3VHKH, 5. PerHOHajiHH HeoTeKTOHCKH pace;iH, 6. Pace;|H KojH ;ieTepMHHHiny cy66j!O K O B e H 
7. PeJiaTHBHo cnyuiTeH 6 jio k .

Fig. 1. Neotectonic map of Avala.
Legend: 1. Area of continuous rising during Neogene; 2. Area of sinking trend during Miocene and Pontian; 
3. Area of sinking trend during Middle Miocene; 4. Neotectonic sub-blocks: 1 — Avala, 2 — Beli Potok 
trough, 3 -  Pinosava, 4 -  Torlak, 5 -  Rušarij- Ripanj- Zuce; 5. Regional neotectonic faults; 6. Faults 
delineating sub-blocks; and 7. Relatively dovvn-throvvn block.
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K p e T a i t a ,  y 3  0 K0 i iT y p a B a H .e  M aitH X  c y 6 6 j i 0 K0 B a K a o  HeoTeKTOHCKHX c T p y K T y p a  im > K er p e ; ia .  
Ha OBaj H a'iH H  c y  O K O H T ypenn  aB aJicK H  c y 6 6 jio K , G ejio iiO T O ’iKH p o B , nnH ocaB C K H , T op jiaH K H , 

p y n ia ih c K O - p n n a n .c K O - 3 y n K H  h  j ie n r ra H C KH c y 6 6 n o K . A B a n c K H  c y 6 6 j io K  c e  H ajia3 H  y  u,eH T py 

HCTpa>KHBaHor n o ;ip y ija . reoM opffioJion iK a aH aJiH 3 a  h  0flcycT B 0 H eoreH H X  H acjiara y  o b o m  
n p o c T o p y  y K a s y jy  j ja  j e  OBaj f le o  T e p e H a  t o k o m  H e o re H a  H M ao T C H j(c iin n jy  ii ijririan.a, 0 3 - 

h o c h o  j ja  j e  y  BHjjy p e 3 H C T e irn ie  M a c e  pejiaT H B H O  M H p o B ao  y  o j( i io c y  H a 0 K0 JiH e 6 j i 0 K0 B e K o jn  

c y  c e  p a s jiH 'iH T o  n o H a u ia J iH  t o k o m  0 B0 r  B peM eH a. B c j i o i i o t o ’ik h  p o B  j e  C T p y K T y p a  'i n j a  j e  
H eo T eK ro H C K a aKTHBHOCT jiH p e K 'r iio  j io K a s a n a .  PaH H jH M  nc 'ipa> K H B an .H M a ( J l a c K a p e B  

1 9 3 4 ,  C T e B a H O B H h ,  1 9 5 1  h  E p e M H j a ,  1 9 7 7 )  K0 HCTaT0 B aH 0  j e  n o c T o j a i i e  cncT C M a 

p a c e j j a  n o  ceB epH O M  0 6 0 jjy  f ie j io i io ’ro 'iK c  ciiH K JiH iia jie . Ha t o m  p a c e j iv  c y  H a jy * H O M  K p iu iy  

n a iio H C K o —noHTCKH c e ji(H M c irn i rpaB H T au,H 0 H0  K peT aH H  y  o j ( i io c y  H a e a jjc i ic K O -c a p M a 'i-c K e  

K JiacTH TiH 0 - K a p 6 0 H aTH e T B opeB H H e, ' i i i j e  j e  npH cycT B O  KOHCTaTOBaHO H a T o p j ia K y . O BaK BH  

c T p a 'r m p a f^ c K H  o j ih o c h  y K a 3 y jy  j( a  j e  o b o  r i o j i p y i j e  t o k o m  c p e j u i . e r  h  i 'o p i i , e r  MHOu;eHa 

KOHTHHyHpaHO T O H yjio , a  o j(  K p a ja  n o H T a  j jo  y  p e u ;e H rr a o  B p e M e H H jiin a iio . n H H ocaB C K H  c y 6 - 
6 j i o k  j e  H M ao h c t h  'i p e n j i  K p e T a n .a  K o jh  j e  KOHCTaTOBaH y  6 e j i 0 n 0 T0 TiK 0 M p o B y . I l o  

p a c e jjH M a  n p a B n a  n p y acaH > a M - 3 ,  n o  ceB epH O M  o G o jjv  6 e J i0 ii0 T0 'iK 0 r  p o B a ,  K p a je M  M H O ije iia  

j e  f lo u iJ io  j jo  p e jia T H B H o r  H 3 jjH 3 aii.a  c e B e p H o r  6 j io K a . O B a  cT p y K rr y p a  j e  H 3 j(B o je iia  K a o  T o p -  

JiaHKH c y 6 6 jio K , K o jn  c e  j jo  n p e j i  K p a j MHOH,eHa c n y iH T a o  a o ji  n o ’icT K a n o H T a  c M e p  B epTH - 
KaJiHHX n o K p e T a  j e  6 h o  i ip o M e n .e n  y  no3H TH B aH . P y i i ia ib C K 0 -p H n a n ,C K 0 -3 y n K H  c y 6 6 j io K  j e  

t o k o m  naH O H a T o iiy o  j(a  6 h  K p a jeM  M tio iie i ia  K p e T a ib a  n p e n u i a  y  no3H T H B H a. J le iirraH C K H  

c y 6 6 jio K , K o jn  c e  H aJia3H  y  K p a jib e M  ceB eponcT O H H O M  jje j iy  n c rip a > K iiB a n o r  n o j ip v ’i ja ,  n p a K -  
t h h h o  n p e jtc T a B J b a  n p o jiy > K e 'raK  6 e j i 0 ii0 T0 ’iK0 r  p o B a  K oj h  j e  H M ao p a s jn i 'iH T  p a 3 B o j y  

n0C Tn0H TC K 0M  B peM eH y. Ha r p e 6 e i iy  c e B e p o H C T O 'in o  0 3  3 a B o jn i i 'iK e  p e K e  ( 6 p j io  ' I o t ) ,  n p e -  

k o  c e p n e H m H H T a  c y  T p aH crp ecH B H H  c p e j in ,o  h  ro p ii.O M H o n eiiC K H  ce jp iM eH T H . H p e K O  11. n x  

j i o k c  noHTCKH KJiacTHTH ( C T e B a H O B n h  1 9 7 7 ) .  K o H T aK T  H e o r e H a  h  cep n eH T H H H caH iix  

n e p n j^ o T H T a  c e  jianac H a n a 3 H  H a KOTaMa o j[ o k o  2 0 0  m  n a jiM o p c K c  b h c h h c .  M c'ipa>K iiH M  
6 y u ie ib H M a  y  j io j ih h h  3aB ojH H >iK e p e K e  ( M H J i H B o j e B H h ,  1 9 8 2 ) ,  y  B n rn e  6 y u io T H H a  c y  

KOHCTaTOBaHH capM aTC K O —naHOHCKH c e j iH M e n n i  K o jn  c y ,  y  o b o m  / ie j iy  T e p e H a , ji i ic K o p jia i iT ii i i  

n p e K o  cep n eH T H H H T a. I I> h x o b  KOHTaKT c e  H ajia3 H  y  b h c h h c k o m  H H T ep B a jiy  h s m c I jv  6 0  h  - 2 5  
M e T a p a  a n c o jiy T H e  n a jjM o p c K e  BHCHHe. O b h  n o j i a u n  c b c j i o 'i c  o  HHTCH3HBHoj H eo T C K ro iicK o j 

aKTHBHOCTH, KaKO pacefla K ojH  HHHe KyMojipaniKy jiH C Jio K aijn jv  rraK O  h  jiiijaronajinoi c h c t c -  

M a p a c e j i a .  K a p a K r e p  K p e T a a a  o B e  C T pyK T ype t o k o m  c p e j iH .e i  h  r o p i b e r  M H o n e n a  h  j |e j i a  

lu n ion eH a j e  6110  HeraTHBaH, j ia  6 h  K p a jeM  noHTa j i o i i u io  f lo  h i i t c h 3 h b h h x  H3j|ii3aii>a.

3 A K .Ity i IA K

O num i 'ip e i i j (  HeoTCKTOHCKiK n o K p e T a  y  u u ip e M  i i o j i p y i j y  A B a i ie  c e  M am i(J)ecT O B ao  

K p o 3  T pH  c})a3c: n p B a  c})a3a, n e p n o j j  o n u r r e r  J i a r a H o r  T o ib e ib a  n ,e j io r  i i o / i p y i j a  t o k o m  

c p e j j i b e r  h  r o p i b e r  M H oijeH a y 3  p e j ia n iB H O  j o u i  c j i a 6 n j e  c n y iU T a ib e  a B a J ic K o r  c y 6 6 j io K a . Upy- 
r a  c})a3a, n ep H O /i o n u r r e r  H 3 jiH 3aii.a  t o k o m  n o H T a , y 3  3aj(p> K an  'ip c u j^  T o u .e ib a  y  jio M e m iM a  
6 e J io n o T O ’iK o r  p o B a  11 n m io c a B C K o r  h  J ie u r ra H C K o r  c y 6 6 j io K a . 3 a B p u m y  c}>a3y K a p a K T e p H iu e  

HOCTHOHTCKO o m n T e  i i3 j |H 3 a ib e , c a  j|H c})epeiiH H jajiiiH M  K p e T a ib e M  c y 6 6 j i0 K 0 B a , n p n  ’ieMV c y  

6p 3 H H e p e jia T H B H o r  H 3/|H 3aH .a a B a n c K o r  h  nH H O caB C K or c y 6 6 j io K a  h  6 e J i0 n 0 T 0 ’iK 0 r  p o B a  
6 iu ie  3 iiaT H o  M a ib e  o ji 6p 3 H H a H 3 jiH 3aii.a  o k o jih h x  6 ji0 K 0 B a .

M aK O  n o  n o B p u iH H H  pejiaT H B H O  M a n o , i i o j i p y i j c  i i i n p e  o k o j i h h c  A B a i ie  p e n p e 3 e H T y je  

cB y c jio > K e iio cT  o6 jiH K O B aH .a o b h x  o 6 o ju ih x  j i e j io i ia  n a H O H C K o r 6 a c e n a  t o k o m  H e o re H a .
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THE NEOTECTONIC PATTERN OF M OUNT AVALA (SERBIA)

by
*

M arin k o  T o ljić

General character of the neotectonic evolution of Mt. Avala and its environs is presented based on 
geological and geomorphological studies. Main tectonic structures of N N W -SSE and diagonal of E -W  
trends dissected the teiTain into sub-blocks of different displacements during the recent tectonic events.

Key vvords: fracture pattem, defomiation fabric, relief intensity, theoietical topogi-aphic model, neotectonic sub bkx:ks.

INTRODUCTION

The general terrain of Avala mountain is a part of Šumadija region, its extreme 
northeastem area. Geologically and geotectonically, it is the northemmost part of the 
Vardar zone, characterized by very complex geologic and tectonic features.

Many geologists who studied the area have collected an abundance of infomiation on 
stratigraphic relations, geomorphologic characteristics, and partly the tectonic pattem, 
which was used in the interpretation of the neotectonic history of Avala in the context of 
the geological evolution of the region during the Neogene.

The geomorphology of this Šumadija area was studied by C v ijid  (1900), and the Neo- 
gene stratigraphy of Belgrade area by P av lo v ić  (1923, 1931), L a sk a re v  (1934), S teva- 
n o v ić  (1951), and S tev an o v ić  and E re m ija  (1977). The regional fracture pattem. ring 
structures and neotectonic deformations were analysed by M ar k o v ić  and D jokov ić  
(1978), D jokov ić  (1984); stratigraphic, geomorphologic, structural, and geophysical data 
were used by Marović and Knežević to present the neotectonic evolution of this part of Šuma- 
dija and noithwestem Serbia. Djoković and Marović gave new information on the deformation 
fabric of the general Avala area

GENERAL GEOLOGIC CHARACTER

Mount Avala and its surroundings are built up of magmatic and sedimentary rocks 
formed during the Mesozoic and the Cenozoic. The oldest rocks are serpentinized peri-

" University of Belgrade, Faculty of Mining and Geology, Institute of Regional Geology and Paleon- 
tology, Kamenička 6, Belgrade.
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dotites exposed in the east, and Jurassic-Cretaceous or Cretaceous flysch building up the 
southwestem piedmont and the mountain. The Mesozoic bedrocks were intruded in the 
Mesozoic by magmatites which fonn dikes and sills of variable thicknesses. The newer 
part of the sedimentary rock cover is represented by poorly shaped M io-Pliocene clastic 
sediments and Quatemary deposits.

Regional Fracturc Pattern

The terrain studied for the fracturc pattem extends from the Danube and the Sava rivers 
in the north to Sopot in (he south. Several fracture systems were detected. The statistical strike 
trend data indicated two dominant systems. A system of faults with the mean strike azimuth 
angles between 140° and 320° consists of regional decakilometric fractures. Most of these 
faults extend across the central area, the most conspicuous being Topčider dislocation 
(Djoković  and M ar o v ić ,  1990). The faults controlling the Zavojnička Reka strike in the 
same direction and are traceable from Kumodraž, down the Kumodraška stream. via Begaljica 
to southeast. Fractures with mean strike azimuths from 52 to 232 are detected on Avala itself, 
and in the village areas of Rušanj, Ripanj, Šuplja Stena, and Gledjevac. In Avala domain, of 
the given magnitude range, a subordinate system of faults have mean strike angles from 100° 
to 280° contributing to the complexity of the fault pattem. Details of the fracture pattem were 
leamed from large-scale aerial photographs. The strike data of the identified fractures, statisti- 
cally processed, indicated the mean strike azimuths within the range from 45° to 135°, the 
commonest in the Bela Reka lower course area, top of Avala, and (he streams Konopljište, 
Gledjevac and Vranovac, as the dominant faults in the area. These faults are subnormal to the 
dislocations controlling the Topčiderska Reka and the Zavojnička Reka, and are a young sys- 
tem of faults. Faults detected in the village area of Pinosava have their submaxima and strike 
azimuths from O0 to 180°. In the mountain area proper, fractures have kilometric extents and 
form a characteristic pattem. Besides the faults of NW -SE trends, probably new fractures 
developed during the magmatite intrusion, which in combination with the older fractures gave a 
radial character to the fracture pattem of Avala.

NEOTECTONIC HISTORY

Thc latest stage of the geologic evolution of Avala is neotectonic, Miocene and Pliocene 
transforms and Recent events. The position of Neogene rocks in Avala area indicates intensive 
deformations during the neotectonic events, manifested mostly by vertical movements of diffe- 
ren( magn(itudes. The neotectonic study followed after the older pattem elements were leamed. 
It consisted chiefly of the remote detection data interpretation, qualitative and quantitative 
geomorphologic analyses. The quantitative geomorphologic data represent the local neotectonic 
pattem, beeause they refer to a surface area of about 180 km . On a regional scale, the general 
pattem may be somewhat different.

Large morphologic features generally result from tectonic and the associated magma- 
tic movements, subsequently shaped by exogenic processes. Quantitative geomorphologic 
study can indicate anomalous relations of different morphologic features, which can be 
interpreted in the neotectonic context. Specific topographic features of this area on the
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Pannonian basin's margin are terraees -  resultant of marine-lacustrine abrasion (Cvi j ić ,  
1909). The Ripanj and Pinosava lake terraces lie at altitudes of about 310-330 m and 
210-240 m, respectively. Both of them are the evidence of a rising in the late Neogene.

For the quantitative geomorphologic analysis, two methods were used. One is the 
analysis of relief intensity. This parameter, analysed over a larger area, indicated positions 
of the neotectonic active zones, or rising and subsiding sectors. The rapid rise in the 
isoline values and their shapes clearly indicate neotectonic active zones in Avala and 
Torlak areas which extend in NNW -SSE or E -W  direction. The isolines determine posi- 
tions of the Avala and Torlak sub-block apices which are relatively elevated in relation 
to the surrounding land surface. Isolines in the northem part of the map outline the Beli 
Potok trough. The other method, based on difference between the actual relief and its 
theoretical model, gives an isoline map depicting the effects of endogenic movements on 
the topographic evolution during the neotectonic stage. Positions and values of the 
isolines, on the map, confirm the presence of two neotectonic active zones. The system of 
E -W  trend is more distinct than that of NNW -SSE extent. Negative isolines in Avala 
area indicate its resistance during the neotectonic events, or that vertical movement rates 
of adjacent blocks were higher than that of this block. Magma intruded during the Paleo- 
gene was probably an important controlling factor of the Avala block movement trend.

The neotectonic evolution of Avala general area is considered in the context of the 
geologic history of this part of Sumadija. Regionally, it belongs to the neotectonic zone 
of the "Pannonian basin's margin" (Marović  and K n e ž e v ić ,  1985), which also inclu- 
des the "Avala-Orešac system of block structures". The study area, according to this 
model, belongs to "Avala horst". Synthetized geological and geomorphological data give 
an integral picture of tectonic movements during the Neogene, where also stratigraphic 
and paleogeographic situations, characteristics of the fracture pattem and drilling data 
were taken into consideration. All compiled data were used in preparing a neotectonic 
map of Avala (Fig. 1). Two systems of faults, extending NNW -SSE and E -W , are the 
main neotectonic features. The former system consists of reactivated old fractures in the 
Topčiderska Reka and the Zavojnička Reka, which separated zones of the general rising 
and subsidence in relation to the central zone. Movements along E -W  faults, in Beli Po- 
tok and Ripanj area, were differential, resulting in delineation of sub-blocks as neotecto- 
nic structures of a lower order, viz.. Avala sub-block, Beli Potok trough, Pinosava, Tor- 
lak, Rušanj-Ripanj-Zuce, and Lešće sub-blocks. The Avala sub-block is centrally situa- 
ted in the study area. A geomorphological analysis and the absence of Neogene deposits 
indicate the rising trend during the Neogene, or the relative immobility of a resistent 
mass in relation to the surrounding blocks which behaved differently through this subperi- 
od. Beli Potok trough is a structure of directly proved neotectonic activity. A system of 
faults on the Beli Potok syncline northem margin was recognized earlier (Laskarev .  
1934; S te v an o v ić ,  1951; and E re m i j a ,  1977). Pannonian-Pontian deposits in the 
southem limb of this fault were moved by gravity in relation to the Badenian-Sarmatian 
clastic-carbonate rocks located at Torlak. The given stratigraphic relations indicate a con- 
tinuous sinking during the Middle and Upper Miocene and rising from the late Pontian 
into the Recent. The Pinosava block moved in the same direction, identified in Beli Potok 
trough. Along faults of E -W  strike, the northem block, on the northem margin of Beli 
Potok trough, was relatively up-thrown in the late Miocene. This structure was indivi-
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dualized as Torlak sub-block, vvhich subsided to the end of the Miocene, and elevated 
from the early Pontian. The Rušanj-Ripanj-Zuce sub-block sank during the Pannonian, 
but tumed into positive movement in the late Miocene. The Lešće sub-block, most north- 
eastward in the area, is extending from Beli Potok trough which varied in the evolution 
after the Pontian. Serpentinites at a ridge (Čot hill) northeast of the Zavojnička Reka are 
transgressively overlain by

Middle and Upper Miocene deposits which lie under Pontian clastics ( S tevanov ić ,  
1977). The contact of Neogene rocks and serpentinized peridotites lies at the altitude of 
about 200 m. Sarmatian-Pannonian deposits, which are unconformable over serpentinites, 
were located by drilling (M i l ivo je v ić ,  1982) in the Zavojnička Reka valley. Their con- 
tact lies between 60 m and -2 5  m of absolute altitude. The above stated is the evidence 
of a high neotectonic activity of the faults which form the Kumodraž dislocation. and the 
diagonal system of faults. The structure had a negative movement during the Middle and 
Upper Miocene and part of the Pliocene. and reversed to rising in the late Pontian.

CONCLUSION

General trend of the neotectonic movements in Avala area was manifested through 
three stages: first, period of general slow subsidence during the Middle and Upper Mio- 
cene and relative smaller sinking of Avala sub-block; second, period of general rising 
during the Pontian, and continued sinking in the domain of Beli Potok trough and Pino- 
sava and Lešće sub-blocks; third, post-Pontian general rising and differential movements 
of sub-blocks, when rates of relative up-throw of Avala and Pinosava sub-blocks and 
Beli Potok trough were much lower than the rising rates of the surrounding blocks.

Though small in surface area, the general Avala terrain represents the transform 
complexity of marginal segments of the Pannonian basin during the Neogene.
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