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YflK  551.248.2(497.11) OpHi'HnajiHH iiayTiini paji

HEOTEKTOHCKA AKTHBHOCT TEPEHA H3METiy 
HATAJIHHAHA H KPAITJEBIJA (HEHTPAJIHA CPBHJA)

BnanHMHpa BojBOAiilia*

T e p e H  H 3M eI)y H a T a .n H H ai(a  H K p a ry je B L ia , o jp iH K y je  c e  cn o » ceH O H ih y  TeKTOHCKor c K n o n a ,  K o ja  j e  n o c n e jiH i ia  jsy- 
ro T p a jH H X  h  B iim e(J)a3H H X  0 6 .UHK0BaH>a. H e o T e ifro H C K a  e T a n a  n p e n c r a B J b a  B a sc a H  c e r M e n r  y  re o n o m K O M  p a 3 B o jy  h c -  

T p a a o ro a H e  p e r n j e .  T e p e H  H ajB ehH M  jje jio M  h  n p im a j ia  flH H ap cK 0 -H iy M ajiH jcK 0 j H e o c rp y K T y p H o j uejiH H H . a  MaifcHM 

He.noM  j e  3 a x B a h e H  B enH K O M opaB CK H  p o B . Y  OKBHpy JH H H apcK O -m yM anH jcK e H e o c rp y K T y p H e  ije jiH H e H 3jiB ojeH e c y  M a- 

H .e  jen H H im e : I I I jb H B 0 B i« K 0 -c T p a ra p c K H  6 j io k  h  D ie jn ih K H  6 j io k  K o jn  c y  c e  K a p a K T e p H c a jn i  T p e m o M  H3«H3aH>a to k o m  

H e o r e H a  H K B a p ra p a .  Y H y r a p  B ejiO K O M opaB C K or p o B a  on B o jeH H  c y  H a T a j im ia 'iK O -K p a ry je B a q K H  6 a c e H , T o p i io p a ^ a H -  

c k h  x o p c r  H M apK O B a< iK a j ie n p e c n ja ,  j e f lH m m e  K o je  n p e n c r a B J b a jy  C 3 j je j io B e  OBe cJ io » ceH e  jeaH HH Lie, K o ja  c e  r e H e -  

p a J iH o  K a p a ic r e p H c a j ia  T e p m o M  c n y u iT aH > a  y  TOKy H e o r e H a  h  K B a p T a p a .

K .T > y ?H e p e i n :  H e 0 T eK T 0 H C K a a K T H B H o c r, J ] ,H H a p c K O -iiiy M a n H jc K a  je j jH H H ija , B eJiH K O M opaB C K H  p o B ,  H e 0 T e K T 0 H -
ckh pacejjH, xopcr, SaceH, Aenpecnja.

y B o a

I Io;ipyTije ii3Me{)y H a T a jiH H an ;a  h  K p a ry je B ii ,a ,  o 6 y x B a T a  TepeHe jy/KHoi' o 6 o / ja  IlaH O H - 

cKor 6 a c e n a .  I’cktohckh CK Jion iiocMaipane o 6 j i a c n i  c e  o/iJiHKyje cjioaceHouahy, K o ja  j e  n o c -  

j i e j j im a  ; r y r o ripajH H X  h BHinecJ)a 3HHX 06jiHK0BaH>a. Kao Ba>KaH t |)a K T o p  r e o j i o u iK o r  pa3Boja 
HCTpasKHBaHe p e r n j e  nsjiBojeiia je H eo T eK ro H C K a e T a n a ,  r j .  npeo6jn-iKOBan,e p a H H je r  tcktoh- 
CKor ca jip > K aja  h CTBapaiBe hobhx C T pyK T ypa. OBa o 6 j ia c T  i ip n n a ,r ja  pasjiH'iiiTHM najieoTeK- 
tohckhm je jp iH im a M a , a HajHOBHjn tcktohckh noKpeTH KapaKTepncaJiH c y  c e  komhjickchom 
aK T H B H onihy , n p n  n e M y  c y  n p e o B J ia ^ i iB a j in  BepTH K ajiH H  n o K p e m  6 j i0 K0 B a, Tj. h>hxobo hsjjh- 
3aH>e h  cnyiirraibe. Mo»ce c e  p e h n  j(a c y  H c ip aac H B aifca  o 6 a B J te H a  y  jjBe KpynHe HeocTpyK- 
TypHe i je j in n e :  j ] ,n n a p cko- riiy M ajin jcK o j, K o jo j HcnHTHBaHH T e p e H  H ajB eh iiM  jjcjiom h npn- 
n a r ia ,  K ao  h  B e jiH K 0 M0 paBCK 0 M p o B y , K ojH  j e  3a x B a h e n  caM O  Mai-BHM jje jio M  y  oK B iip y  n o c -  
M a ip a H e  o6jiaTH.

BejiHKH 6 p o j  a y r a p a  j e  ncTpascHBao r e o j i o r a j y  oBora TepeHa, a  oBjie he 6iiti-i noMeHyTH 
CaMO OHH Haj6HTHIljH paflOBH, Be3aHH 3a npo6jieMaTHKy HeOTeKTOHCKe aKTHBHOCTH.

CTeBaHOBiih (1980) ce 6aBii npo6jieMaTHKOM HeoTeKTOHHKe h najieoreorpac^Hje 
HeoreHor T e p e H a  HHCKe IIIyMajpije, h  onncyje n o je ^ H H e  cfieH O M eH e n C T p y K T y p e , y  on-

H hcthtj't 3a perHOHaJiHy reojiorHjy h najieoHTojiorHjy PyjiapcKO-reojiouiKor c} )aK y jiT eT a , Y H H B ep 3 H - 
TeTa y Beorpajiy, KaMeHH'iKa 6, Beorpajj.
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i u t h m  np'iaMa. 3 e p e M C K H  (1983) flaje npiiKas HeoTeKTOHHKe KparyjeBaHKe k o t j i h h c ,  h 
i i e H v  B e3y  c a  r e o M o p tf jo j io u iK H M  H iim io iii iM a . "BoKOBiih (1984) Ha o c h o b ^  p e s y j iT a T a  

a H a J ii i3e  c a rreJiHTOKHX C H H M aK a, jiec}3H H H rae M o p c } jo c T p y K 'ry p e  y  T e p e n i iM a  n i y M a n i i j e  n  

s a n a j iH e  C p S n j e .  H c T e  ro fln n e , n a  0 CH0 By p e s y j iT a T a  f l a j t i r a c K e  f le T C K ra ije , H3flBaja p y n -  

'iy p H e  C T p y K T y p e  rioM opaB Jta h  U Iy M a flH je . M a p o B iih  h  K H eaceB H h  (1985) n c T p a a c v -  

jy  h e o Tek t o h c K y  3k t h b h o c t  jeflHor r a n p e r  TepeHa, y  O K B H py Kojer ce H a j i a s n  h  iicraiTii- 

B aH ii T e p e H .
Ha o c h o b v  6 o r a T e  nncaHe flO K yM eH T aii,iije , K a o  h  T ep eH C K e n  J i a 6 o p a T o p n jc K e  0 6 - 

p a f l e  T e p e H a ,  f la T  j e  n  OBaj n p i i K a 3 HeoTeKTOHCKHX o f l i i o c a  h  C T p y K T y p a , H a  n o f l p y n jy  113- 

M e t)y  H a T a j i i iH a n a  n  K p a ry je B H ,a .  C T p a T ii r p a tJ jc K e  K a p a K T e p n c T H K e  T e p e H a  n p n K a s a n e  

c y  n a  o c h o b v  JiHCTOBa O r K  K p a r y j e B a n ,  (B rkov ić i d r . ,  1980) h  K p a j t e B o  (M arković 
i c l r . .  1968) h  TyMaTia  3a  T e  i i c t c  jn ic T O B e . Y  n ;H Jty  H c n n T H B a i ta  H eoT eK T O H C K e aKTHB- 

h o c t h  H3B p r a e H a  j e  a H a j i n s a  JiHTOcJ)au;HjaJiHHX o f lH o c a , n a j ie o r e o rp a c } } C K iix  n p o M e n a  n  

He0TeKT0HCKHX K p eT a ita , n p iiM e iteH e  c y  MeTOfle K BaJiH TaTH B H o1—K B aH TH TaTH BH e2 r e o -  

M o p c ^ o j io u iK e  aH aJ iH 3e ,  h  H H T e p n p e T iip a H H  c y  f lo 6 H B e ra i n o f la f l i i ,  HaKOH n e r a  j e  H3p a -  

I je H a  H eo 'reK T O H C K a K a p rr a .

rEOJIOIUKA rPATiA

y  J i i iT e p a T v p i i  n o cTo jn  B e jiiiK ii 6 p o j  p a f lO B a  K o jn  c e  6 a B e  r e o j io u iK O M  rp a ip o M  o b o -  

r a  T e p e H a . V  o b o m  p a f ly  c y  3a  n p i iK a 3 c ri p a rn irp a c |)C K H x  K a p a K T e p h c t h k 3 K o p H r a h e r a i  

noflann H3 o f l ro B a p a jy h H X  jm c T O B a  O r K  h  ib h x o b h x  T y M a n a . H c T p a )K H o  n o f lp y H je  j e  113- 

r p a i j e n o  ofl n p eH eoren iix  T B o p e B ir a a ,  H eo reH H X  h  K B a p T a p ra ix  c e f liiM e H a rr a .  H a jcTapn je  

T B o p e B ir a e  n p n n a f l a j y  P a n a n c K O M  K p n c T a jia c T O M  K O M H JieK cy, HaKO H ,n x o B a  c r a p o c T  H iije  

ca C H ry p H o m h y  o f lp e ^ e H a  (n p e T n o c T a B J fc a  c e  f la  j e  p e n  o  n p e K a M 6 p n jc K o j  c T a p o c T i i ) .  

C r e n e  C T a p n je r  n a j i e 030H K a, O T K piiB eH e c y  caM O  y  J H  f le j iy  T e p e H a  n  B e p o B aT H O  i ip n -  

n a f l a jy  f le B o n y . M e 3030 jcK H  cefliiM eH T H  c y  O TK piiB eH H  y  3anaflHOM i i  jyx :H O M  f le j iy  T e -  

p e H a ,  a  ja B J B a jv  c e  h  y  n e H T p a jiH O M  h  ceBepHOM f le j iy  T e p e H a , H a M a jio j n o B p u ii iH H , y  

H eK O JiiiK o e p o 3 iioH H X  n p o s o p a ,  n c n o f l  n e o r e i i o r  n o K p iiB a H a . P e n  j e  o  T B o p e B ira a M a  jy p -  

cice h  K p e f l i ie  C T a p o c T ii.  B y jiK aH H T H  y  0 B0 j o 6 j i a c T i i  ( a H fle 3 H Tii n  flan ,H T ii) , c y  M J ia ijn  ofl 

K p e f le , a C T a p n j i i  o fl c p e f lH > e r  MiioHena. C T e H e  H e o r e n e  c T a p o c T i i  c y  r a i i p 0 K0  p a c n p o c -  

'rpaibeHe n a  Tepen y. H p n n a f l a j y  MH0 f le H y  h  MH0 n n H 0 H e H y . T B o p e B i r a e  c j ia T K 0 B0 flH0 r  

eK B H B ajieH T a 6 a f le i r a  HMajy B ejn iK O  p a c rip ocT p a ite tb e  h  npeflcTaBJbene cv ca K O H ra o -  

M e p aT H M a, r j n r a a M a ,  Tycj)OBHM a n  rrycj)H TH M a, J ia n o p f l i iM a  n  J ia n o p o B iiT iiM  K p en ifcaH H M a, 

lie iiP iap iiM a n  r a i iH a M a .  C a p M a T C K ii cefliiM eH T H  c y  OTKpHBeim H3Met)y Jaceim ne n  Pan e , 

K a o  H c a  j ie B e  h  flecHe c r p a H e  cpeflBber fle jia  J lenen im e. PasBHjajy c e  h s  c e f lH M e H a ra  

c jia T K 0 B0 flH0 r  e K B H B a jie ii 'r a  6 a f le H a . C a p M aT C K e H a c j i a r e  c y  CTBapane y  6 paK H H H oj c p e -  

f lir a i i .  H 3f lB o je H a  c y  T p i i  J iiiT O JioH iK a H J ia n a : r j i i r a e  h  rjiH H O B iiT ii n e i i r i a p i i ,  c j io je B iiT i i  

necK O B H TH  K p e 'jH > a m i h  c jia6 o  Be3arai n e r a H a p n .  C jio jeB ii naHOHCKe C T ap o cT H  O T K pn- 

Bene c y  na M a jio j  noBpram ra c a  f le c H e  C T p aH e f l o i t e r  TOKa BpecH im e. H a f lO B e 3y jy  c e  na 

c j i a 6 o  B e 'j a n e  n e u i ’i a p e  c a p M a r a .  C pefliraa  y  K o jo j  c y  C T B ap aH e OBe T B o p e B ir a e  HMajia j e  

KacnH6paKH’ ia ii K a p a K 'r e p .  T o  cy a cyn i h  CHB03e J ie im  c jia6 o  Be3aHH necKOBH n n e c K O - 

BH're r j n r a e .  H a jM J ia i j i i  H e o r e H  je  O T K piiB eH  Ha c e B e p ra iM  n hctohh iim  n a f l i r a a M a  r jie fli ih -  

khx i i J i a m r a a .  I Ip e f lC T a B J te H  je  r j ira iH H M a , rairaaM a, y i 'Jb e B iiM a , J ia n o p f l i iM a , ueuinapu-

1 r ip n m iK O M  n p H M e n e  K B a.n iiTaTH B H e reo M o p c } )o .T io m K e  aHa.TiH3e o 6 p a i)H B a H H  cy pa3.ni-ranTH cjjeH O M eH ii: 

rvcTHHa jipeHa>Ke. t h h o b h  p e q H i ix  ROJiHna, aHOMajiHje p e ’f f l i«  HOJiHHa, xnncoM eTpnjcKH o j jh o c h .
2 H 3 rp y n e  ra au rH n rn iB H e  re o M o p c jjo J io iH K e  ana.iiH3e ncKopnmheMe cy: ana.nn3a en ep rn je  pejtetj-ia, Kope.Tauj-ija 

peK0HcrpyiicaH0r n  caBpeMeHor pe.Jbe<jja. H aHa.HH3a anoM ajmja napicnja.JiHor xi-m paym «Kor rpajnijeHTa.



HeoTeKTPHCKa aKTHBHOCT T epena H3Mei)y HaTa.nHHaqa n  K paryjeBi;a (geHTpaJiHa CpSHja)

M a, necK O B H TH M  K p e H ita u ;H M a  h  m jLyH K O B H M a, K o jn  cy C T B ap a iiH  tokom  naHOHa h  noHTa. 
K B a p T a p H e  T B opeB H H e c y  p a c n p o c T p a H ,e H e  H en o c p e jiH O  jjy>K iiehnx B O i)em ix  TOKOBa -  Jlene- 
HHH,e, Pa'ie, J a c c n i n i e  h Ky6piHHHii;e, K o je  iipHiiajiajv c jih isv  BenHKe MopaBe. H s jiB o ie n o  j e  

B H iiie  j e j im in i ja ,  K o je  iipiiiia/iajv xoJio ii,eH y: H ejiv B iijv M -n p o J iV B n jv M , npojiyBHjyM—iuiaBHHCKH 

KOHyc, ajiyBHjyM-npojiyBHjyM h  ajiyBHjyM.
y  oBoj oSjiacTH, Mory ce nsjip.ojnTii 'ie'rnpn c’ipyKTypno-xoMoreiia 6jioKa: IIIjbHBO- 

BiriKO-iponimi'iKii, JacenH'iKO-JieneiiH'iKii, Kp' im apcko-paiia11ckh h MapKOBa'iKH 6jiok. 
IIIjbHBOBHHKo—rponiHHHKH 6jiok, o6yxBaTa 3ana^HH, jyro3anajjmi h jy>KHH fleo Tepena, a 
yHyTap H>era H3jiBojeHa cy ^Ba CTpyKTypHa cnpaTa. Hoh.h cnpaT je cacTaBJbeH o^ npe- 
neoieniLK TBopeBiina, ca jvrosanajjiio BepreHTHHM iiJiHKaTiiiMiiiM cTpyKTypaMa 'inje oce HMa- 
jy opHjeHTan;Hjy ceBepo3anaj(-jyroiicTOK. FopibH CTpyKTypHH cnpaT je  H3i pa{jeH oji Heore- 
hhx cejiiiMenaTa, Kojn cy caa6o nopeMeheHH, h  jio k c  jiHCKopjiairrao npeKo floiber cTpyKTyp- 
Hor cnpaTa. (pe/iiiirnbii jiejioBii oBe o6jiacTH npimaTiajv Jacemi'iko-jicneniT'iKOM 6jioKy, y 
'injii cacTaB yjia3e HeoreHe HacJiare 'injii najimi yrao HMa Majie BpejinocTii, a OHe caMe 
TeKTOHCKH HHcy ja 'ie  nopeMeheHe. Kp'iMapcKO-pa'iancKH 6jiok je  iisipatjen oji KpiicrraJiac- 
th x  iuKpHJbaii;a, h Hajia3H ce Ha ceBeponcTOKy TepeHa. H a6Hpaibe yHyTap H>era je Bep0BaTH0 
BpiiieHO nojmcJ)a3HO, a CTpyKType HMajy jyro3aiia/my BepreHiiy. H a KpajibeM ceBeponcTO't- 
hom nejiy TepeHa najia3H ce MaibH ^eo MapKOBaHKor 6jioKa. H 3ipa^eH je ojj HeoreHiix 
ce/iHMeHarra, tck to iick h  cjia6o nopeMeheHHX.

Pa3JioMHe cTpyKType Ha HCTpa>KHBaHOM no/ipy'ijy npeMa iipy>Kan>y Mory ce rpynncaTH 
y flBa npecjiepnpana npaBiia: CC3-JJH h  CH-J3. Pa3JioMH ce jaBJbajy K ao  n iijn iB iijiv e  h j ih  y 
rpynaMa npH6jiiiacHo napajieJiHiix pace/ja, TaKO /(a c})opM H pajy cjio>KeHe pa3JioMHe 30He.

HEOTEKTOHCKH CKJIOn

HeoreKTOHCKecxpyKType

H a  0 CH0By pe3yjiTaTa n eT ajbH H X  h M e T o /io jio n iK H  p a3H0BpcHHX iic-rpa>KHBaii.a 
HeoTeKTOHCKe aKTHBHocTH Ha TepeHy H3Me})y HaTaJiHHan;a h  K p a ry je B H ,a ,  H3/jBojeH je 
B e h n  6poj ja c H O  Hii/iHBH/iyajrHcaiiiix cTpyKTypa, Koje cy HacTajie h  6HJie aKTHBHe t o k o m  

HeoTeKTOHCKor cTa/nijvMa ( c j i .  1 ) . O H e  ce MeI>yco6HO pa3JiHKyjy n o  B e jiH 'iH H ii npocTopa 
K o jn  3ay3HMajy, KapaKTepy HeoTeKTOHCKHX M a ir i ic j ie c T a n H ja  h  BpeMeHy aKTHBH3an,Hje. 
M o r y h e  je  i i3 / iB o j i i i 'n  / ib c  KpynHe HeocTpyKTypHe u;ejiHHe: 1 . JJiiirapcko- 1uyMa;in jckv 
je/IHHHIIV H 2 . BeJIHKOMOpaBCKH p o B .

OBe HeocTpyKTypHe n;eJiHHe, Kao h  Maibe je/iHHHiie yHyTap h»hx, o/iBojene cy pa- 
ce^HMa, K o jn  ripe/iCTaiuhajv hjih CTapnje pace/ic icojn cy HeoTeKTOHCKH peMo6HJiHcaHH 
hjih MJia/re pynType HacTajie y  HeoTeKTOHCKOM C T a/jn jy M y .

HuHupcKo-uiyMudujcKU HeocmpyKiuypHU jedm uifu

CTpyKType 0Be je/iiiHHiie orpaHH'iaBajy 6aceHCKH /reo TepeHa ca sanaflire h jv>Krre 
CTpaHe. ripe/rcTaBJbeHe cy IIIJbnbobir' iko- crrpar apckrrm 6jtokom h  rjie/inhKHM 6jiokom.

IIIjbHBOBHHKO —C T parapcK H  6 jio k . OBoj je/iHHHmr npniia/rajy sana/rHH jreJioB.ii tc - 
peHa. Bjiok je xopcTOBCKe rpal)e, a TaKaB irsrjre/i iio'reimnpaH je Ha iiCTO'moj cTpaHH pace/i- 
hom 30H0M CBeTHH.a-yrjbeiHHHr(a, n p e M a  n0T0Hyn0M /iejiy hhckc IIIyMa/iHje. Bjiok je H3/(y- 
aceH npaBii;eM CC3-JJH, ih to  Kopecnoirj/npa ca opHjertTariHjoM npeHeoTeKTOHCKHX pynTyp- 
hhx cTpyKTypa. Hsrpaljeri je o/j npeHeoreHHX TBopeBHHa, a no ofio/iv o/i HeoreHirx cejriiMena- 
Ta. OBaj jieo TepeHa je tokom HeoTeKroHCKe eTane noKa3HBao Teii/jeiiiinjv CTaJiHor trs/rrrsarha.
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Cn. 1, K apra H eoreKrottcK e a k titrh o lt iv .  1) flim apcKo-iiij'M ajinjcKa HeocrpyKTypHa jejiHHHtia; 2) BejiHKOMopaBCKii 
poBi 3) HeoTeKTOHCKM pacenH: a ) pacefln Kojn ojiBajajv iiajKpynHiije HeoTeKToncKe jejiHHime. 6) pacejn i Kojn 
onBajajv KpvnHHje neoTeKroHCKe jejuiHHHe. h ) pace jin  Kojn ojiBajajv Maibe neoTeKTOHCKe o .tokobc. ji) 
rpaBirramioHH paceji. e ) TpaHCKvpenTHii paceji. r |)) cnrypHO yTBpl)eH paceji. r )  anpoKCHMaTHBiio Jioni-ipan pacea : 
4) Bepn-iKa.mie aM nnin'vjie HeoTeKTOHCKiix noKpeTa (y KnnoMeTpiiMa); 5) Ha3HBH HeoTeKroHCKiK jcaum nia: 1- 
iInHapcKO-uiyMajiiijcKa HeocrpyKTypHa jejrrniima: 1.1 HLitHBOBiKKO'-cTparapcKH 6.tiok. 1.2 DieniihKH ojiok: 2. 
BejiHKOMopaBCKH poB: 2.1 IlaTa.riHHa'iKo-KparyjeBaHKH oaceH 2.1.1 JacemwKO-6.riaTapcKH o.tok. 2.1.2 
ropiLOTpHaBCKH—ropHaopaMaHCKH ojiok, 2,1.3 ropitojapviniT iK H  o jiok  2.1.4 JInMOBa>iKO-yrji>euiHHHKH o.tok. 
2.1.5 floi-bOKp'iMapcKH fi.TioK. 2.1.6 JHoaojTJbeuiHimKH S.iiok. 2,1.7 XjipajbiwKO-jieneiiiMKH ojiok). 2.2 
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ropibejapvrm-iMKH paceji. 6. pace« Bopni-i-MvMHh,7. ropiteTptiaBCKii paceji
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r j i e j t h h k n  6 j i o k .  H a J i a 3H c e  jeflHHM M an,HM  jie .n o m H a HcnHTHBaHOM T ep eH y . Pac- 
n p o c 'i 'H p e  c e  y  jy>KHOM iie jiv  T e p e H a . OrpaHH'ieu je >K ,;ipajbiiqK O M  h  JleneHHMKOM rin c jio -  

K an,iijoM , a H3fly>KeH y n p a B u y  CC3-JJH . H 3r p a t ) e i i  je o n  i i p e n e o r e H iK  TB opeB H H a, a  n o  

o 6 o ;iy  03  H e o r e m r x  c e /n iM e iia T a . I l p e rr a o c T a iu h a  c e  j ja  j e  OBa C T pyK T ypa, t o k o m  n ;e jie  H eo - 

TeKTOHCKe e T a n e ,  3 aj(p> K ajia  i p e i i / i  H s jjn s a ib a .  K a o  je f l a n  0 3  n o K a 3 aT eji> a  o B a K B o r i p e n i i j i ,  

jecre HteHa o p o r p a r j j c K a  HCTaKHyTOCT (po 600 m n a jiM o p c K e  b h c h h c ) .

BejiuKOMopaecKii p o s

BeJiHKOMopaBCKH poB j e  cjioaceHa CTpyKTypa, (f)opM iipaiTa to k o m  HeoreHa h KBap- 

Tapa. HcniTTHBaHH TepeH  o 6yxBaTa icpa jite  C3 ije jioBe ob c  cjio>KeHe je j i in iH i je .  I ’e n e -  

p a jin o  nocMaTpaHO, p e Ti je  o  cjjopMaMa K o je  cy  ce  to k o m  H eoreH a h  KBapTapa yniaBHOM 

cnyiHTaJie. H iirpecH jiT  BOjja n apaTeTH ca  y  OBe n p ocT ope  npeTxoflHJia cy  cjio>KeHa pa3- 

jiaM an.a h cnymTaH>a 6ji0K0 Ba y  HHTepBajiy ii3Meljy oJiHi’o ijen a  h  j(OH>er M itoijena, Kajia 

y 0B0 Me n o jjp yn jy  HacTajy 6pojHH H30Ji0 BaHH 6 aceHH. flecjmHHTHBHo reH ep n ca ite  crrpyK- 

Typa BeJiHKOMopaBCKor poBa H3Bpm eHo je  o jj  6 aj(eHa j jo  y  peijeHTHO BpeMe. Ha HcniTTH- 

BaHOM TepeH y M ory  ce  y  0B0 Me jioMei-iy H3jjBojnTit: HaTajiiiHa'iKO-KparvjeB .aM Kii 6aceH, 

r o p ii .o p a TiaiicKi-i x o p cT  h M apKOBaTiKa jie iip ec iija .

H a T a j i i i H a Ti K O - K p a r y j e B a TTKH 6 a c e H .  C M e m re H  j e  H3M el)y  IIIJtH B O BiTM K O -c'rpa- 

r a p c K o r  x o p c T a  H a s a i ia j tv ,  r j i e j j n h K o r  x o p c T a  H a j y r y  a  H a C H  r a  o jjB a ja  o ji  M apK O B aH K e 

jT e n p e c ii je  r o p i i .o p a 'i a n c K i i  x o p c T . H a  C 3  j e  H nipoK O  o T B o p eH  n p e M a  j io j ih ih i  h  cjiH By J a -  

ceH H H e, o jiaK Jie  j e  B p m e H a  n n r p e c n j a  naH O H C iaix  n o j ja ,  H3 n p a B rta  C C 3 , H cnyH ,aB ajyh iT  6 a c e H  

y  o 6 jiH K y sa jiH B a. r i 0Ti e riK 0M M H oijeH a, o b o  n o j jp y H je  c e  c n y m T a  h  HcnyH>aBa j e 3e p c K 0M 

b o jjo m . T o k o m  6 a jje H a  11a  j jo  K p a ja  naH O H a H acT aB JteH O  j e  TOH>eri>e T e p e n a ,  y 3  H H rp e j jo B a i te  

nanoH C K H X  B o jja . O j j  K p a ja  naH O H a jio  K p a ja  n o H T a  o b o  n o j ip y Tije  c e  j ia ra H O  H3/iji>i<e, i r r r o  c e  

H acT aB Jb a  11 y  p e ije H T iio  B p eM e, c a  6 jia rH M  HarHH>aH>eM K a C H  h  H C H  y c jie j(  H eoTeK TO H CK or 

H3j j i i3a i i a  M o p c J io c ip y K T y p e  P y j jm iK a  ( M a p o B H h  h  K H e a c e B i i h ,  1 9 8 5 ). Y  TOKy n jie i-tc -  

T o n e H a ,  11a  j jo  C T a p n je r  x o j io n ;e H a , B p m e H a  c y  K p e T a i t a  jjyaK p a c e j j a ,  K o jn  c y  n p a B i ja  

npy>K aH >a C H - J 3 , a  c a M  6 a c e H  c y  n o j je j iH J i i i  H a h c k o j i h k o  6 j i 0 K0 B a. K p e T a i t a  c y  n o  

3 e p e M C K 0 M ( 1 9 8 3 ) B p m e H a  T aK o j ja  c y  C 3  jjeJiOBH 6j i o k o b 3 H3jjH3aTiii, a  J H  cnyuTTaH H , 

iriTo je  v c j to b h j io  n o ja B y  acHM eTpHHHTK jjo jiH H a y  OBOMe T e p e iry . O j i  MaH>HX 6 j i0K0Ba M o ry  

c e  rn jiB o jin T t: J a c e H H TTK0 - 6j ia T a p c K H  6 j i o k ,  ro p H > O T p H a B C K H -ro p n > o p aTiaHCKH 6 j io k ,  F o p -  

H > o ja p y iin iTiKH 6 j i o k ,  JIiiM O B axiKO—y rJte iiiH H H K H  6 j i o k ,  flo ifcO K pH M apcK H  6j i o k ,  JIoH > oyrji> em - 

HITHKII 6 JI0 K II JK jjpaJbH H K O -JieneH ITH K H  6 j io k .

r 'o p H > o p a Tia H C K ii x o p c T .  y  JiiTTepaTypH ce jo m  cnoMHH>e 11 Ha3iiB " r30Ha 

eKcxyM i-ipaHor najieopejLecjDa MopaBCKor KpncTaJiHiia y  cJiHBy r o p i t e  P a n e  n j jo u b e  

JIeneHHH,e" (C T eB a H O B H h , 1 9 8 0 ) . X o p c T  pasjjBaja jjBa no jjp^n ja  HirreHSHBiior

Fig. 1 Neotectonic map. Legend: 1) D inaric-Šum adijan neostructural unit; 2) Velika Morava trough; 3) 
Neotectonic faults: a) Fault separating the largest neotectonic units, b) Fault separating large 
neotectonic units; c) Fault separating neotectonic blocks, d) Gravity fault; e) Transcunent fault; f) 
Identified fault; g) Inferred fault; 4) Vertical amplitude of neotectonic displacement (in km); 5) 
Neotectonic units: 1. D inaric-Šum adijan neostructural unit, 1.1 Šljivovica-Stragari block, 1.2 Gledić 
block, 2 Velika M orava trough, 2.1 Natalinci-Kragujevac basin (2.1.1 Jasenica-Blatari block, 2.1.2 
Upper T m ava-upper Rača block, 2.1.3 Upper Jaruga block, 2.1.4 Lim ovac-Uglješnica block, 2.1.5 
Lo\ver Krčm ar block, 2.1.6 Lovver Uglješnica block, 2.1.7 Ždraljica-Lepenica block), 2.2)Upper 
Rača block, 2.3 M arkovac depression; 6) M ajor neotectonic faults: 1. Svetinja-Uglješnica fault zone, 
2. Zdraljica fault, 3. Lepenica fault, 4. K lisura-R esnik stream fault, 5. Upper Jaruga fault, 6. 
Borci- Cumić fault, 7 . Upper Tm ava fault.
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cnviiri'aiba: Iia 'ia jiiiH aTiK o -K p a ry je B a tiKH 6a ce n  na 3anafly ofl M apKoua'iK e flenpeciije na 
n c T O K y . M31p a b e n  je m h x o m  oji K p n cT a Jia cim  uiK pnjhana, a j in  je  B ep o B a n io  jja je u ,eo  

6ho i ip e K p H B e ti  t h h k h m  iie o re H H M  n acjiaraM a ( c a p M a T - n a n o H ) ,  K o je  cy  vcjiejj n ojaH an or  
H3jui3aH5a x o p c rra n n p a ie h e  e p o sn je  o j in e in e H e .  npej)CTaBJi>a jjeo CpncK 0-M 3Keji0HCKe 
M a e e , K o jii je  t o k o m  e p e iiite r  h  ro p ih e r  M iio n e i ia  n y TOKy Jioiber iu iH O H e n a , j^ii(J>e- 
p e H H iija j iH o  cH V iU T en  n o 6jiHKOBan K a o  xopcT, npn neMy cy  o k o j i h i i  Tepeim  3HaTiio b i i -  

m e Tonyjiii. Oji Kpaja n oirra  jio flan ac, xop cT  ce iojpDKe, Kajia iie o re m i noKpiiBan 6nua
VKJIOIbeH.

M a p K O B a ' i K a  j j e n p e c n j a .  . l e i i i in im a  Koja n p e j jc T a B J ta  n o j ip y Ti je  H i r r e in i iB n o r  n e o -  

T e K T o n c K o r ciiymTaH>a. TTpeM a n o jia ip iM a  K u rb a lije  i dr. (1982), n a j ie o p e jb e c j j  c a  K p n c rr a -  

jiacT H M  uiKpiiJLHHMa. n a j i a 3ii  c e  H a Jiy6 i in n  o n  n p e K o  4 kni. T o ih e ite  o b c  f l e n p e c n je  Bpmeiio 
je tok om  6 a j je n a  ii  capMarra, a  3Hanio Mair>e y  n a n o H y , n  t o  n o  cn cT eM y  p a c e j i a ,  n p y > K an ,a  

C-J, CM -J3, M -3. Oji ic p a ja  n a i i o n a  n a j i a jb e ,  o b o  n o j ip y Ti j e  p e jia T H B iio  M iip y je . OBa jejin- 
iu-m a ce naJia3ii iicid h ho o h  F o p n > e p a Tia n c K o r  x o p c r a  i i  je jiin iM  cB ojiiM  JiejiOM  je  o 6 y x B a h e H a  

n a  iic -ipa>KHBaHOM Tepeny.

H eoreK TO H tK ii p ace  ui

KjiacncfjnKaHiija pacej^a, H3Bpiuena je npeMa opiijeirranHjii, BejiiiHiiHii h Ba>KHOCTii 
v HeoTeKTOiicKOM c K J io n y  II BpeMenv aKTiiBHOCTii. n p e o B J i a l ) y jy  jjB a uiaBHa npaBija 
npv>Kaiba heo T ek t o hck nx p acejia : 1. y3fly»aiH CC3-JJM  h 2. fliijaroHajiHH J3-C M , 
C3-.TM. Obii paceflii cy  npaKTii’ino u,eo nocMaTpaHH npocT op irajiejiiuin na 6 j i o k o b c .  M o  

3Ha’iajy nsflBajaMo: 1. pasjiOMiia so n a  CBeTH ii>a-YrjbeniH H ua (C C 3-JJM ), 2. >Kflpa- 
jbii’iKH p acefl (CC3-J.TM), 3. JleiiciiH'iKH pacefl (J3-C M ), 4. pacefl K jiiicyp a-P ecH H ’iKH 
i i o t o k  (J3-C M ), 5. ro p H ,e ja p y m n TiKH pacefl (J3-C M ), 6. pacefl B o p n n - lTyMuh 
(J3-C M ) ii 7. FoprbeTpnaBCKii pacefl (J3-CM ).

Pacefln npaBpa upy>KaH,a C C3-JJM  npeflCTaBJLajy c rra p e  flHCjioKaunje, Koje cy  
HeoTeKTOHCKH p e a K T H B iip a i ie  n flajy 0CH0BHe K oirrype OBOMe TepeHy. Paceflii npaBija 
npy>i<aiba J3-C M , C 3-JM , cy  f l i ic j io K a m ije  MJia^e o fl npeTxofliinx, a c^opMiipaHe v 
KOMiipecHOHOM npocT opy ii3Meby K a p n a T o6ajiKaiiH,'ia ii flimapnfla, npn TieMy cy  jjiicjio- 
K a m ije  npaBiia npy>Kaii>a J3-C M , na obom c T ep eny, 6 i iJ ie  3H3THo neoTeKTOHCKH aKTHB- 
linje. T ok om  npeHeoTeKTOiicKe cfia^e, obii paceflii cy  ce  KapaKTepiicajui f le c iu iM  ip a n c -  
KvpeiiTHHM K peTaiteM . T ok om  H eoT eK T O H C K e c j ia s e  fly»c obiix p a3JiOMa cy B p m e H a  n pe- 
t o k h o  rpaBH Tam iona K p ei'a ita . Obii paceflii oj(Bajajy Behe He0rreKT0iicKe 6jic)KOBe, K a o  

n MaH,e HejuiHe VHyTap h>iix.
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NEOTECTONIC ACTIVITY OF THE REGION BETVVEEN 
NATALINCI AND KRAGUJEVAC (CENTRAL SERBIA)

by

V lad im ir V ojvodid*

'llie region between Natalinci and Rragujevac has a complex tectonic pattem resulting from Uie long staged 
transform. The neotectonic stage is an important segment in the geologic history of tiie region. Most of tlie icgion 
belongs to the Dinaiic-Sumadijan neostmcturai entity, and a smaller part of the Velika Morava ti'ougii. The Di- 
naric-Šumadijan neostructural entitv is divided into the units of Šljivovica-Stragari block and Gledić block. wliich 
had a rising trend during the Neogene and the Quatemaiy. Individualized in the Velika Morava trough are Na- 
talinci-Kragujevac basin, upper Rača horst, and Markovac depression, the units fomiing the NW part of this com- 
plex entity. which had a general subsiding trend during the Neogene and the Quatemary.

Key vvords: Neotectonic activity, Dinaric—Šumadijan unit, the Velika Morava trough, neotectonic faults, horst,
basin, depression.

INTRODUCTION

The terrain between Natalinci and Kragujevac is a southem marginal part of the 
Pannonian basin. Its tectonic pattem is complex, resulting from a long and multi-stage 
transform. The neotectonic stage, or iransform of the preexisting content and formation of 
new structures, has been an important factor in the geologic evolution of the region. The 
region is shared by different palaeotectonic units; the latest tectonic events vvere complex, 
vvith the prevailing vertical displacements, uptlirow and down-throw of blocks. Investiga- 
tions were carried oul in two large neostructural entities: Dinaric-Šumadijan, covcring 
mosl of Ihe region. and the Velika Morava trougli, taking its smaller part.

There are many published vvorks on the geology of the region . bul only Ihe major 
ones treating neotectonic activities vvill be mentioned.

S tev an o v ić  (1980) is concemed vvith neotectonics and palaeogeography of the lovv 
Šumadija Neogene, and outlines indiv'idual phenomena and structures. Z erem esk i (1983) 
described neotectonic features of Kragujevac depression and associateđ geomorphoiogic

Universitv of Belgrade, Facult.y of Mining and Geology, Institute of Regional Geologv and Paleon- 
tology, Kamenička 6, Belgrade.
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factors. D jo k o v ić  (1984) uses interpretation of satellite imageries to defme morphostructures 
in Šumadija and \vestem Serbia. In the same year, using remote detection data, he individual- 
izes fault structures of Pomoravlje and Šumadija. Marović and K nežev ić  (1985) study 
neotectonic activities within a larger permineter, including this region.

This contribution on neotectonic relationsliips and structures between Natalinci and Kragujevac 
is based on numerous records and on field and laboratoiy data. Stratigraphic characteristics features 
of the region iire based on tlie Base Geological Map. Sheets Kragujevac (B rković et. a l ., 1980) 
and Kraljevo (M arkov ić  et a l . ,  1968) and the explanatory texts of tlie sheets. The study of 
the neotectonic events included analyses of lithofacial relationsliips, palaeogeographic changes and 
neotectonic movements, and the methods used were tliose of qualitative‘ and quantitative2 geomor- 
phological analyses. 'Fhe đata interpretation was followed by preparation of a neotectonic map.

GEOLOGY

Geological feature ol' the given region is discussed in many published papers. Tliis pres- 
entation of stratigraphv is based on the infomiation given in the BGM sheets and their expla- 
nations. The region is made up of pre-Neogene, Neogene. and Quatemary sediments. The old- 
estrocks belong to the Rača crystalline complex, t.hougli it.s age (presumably pre-Cambrian) is 
not. reliably dat.ed. Lower Palaeozoic rocks, uncovered only SE in the region. žire the likely 
Devonian. Mesozoic deposits lie exposed in the westem and southem parts of the region. and 
crop out in several small central and northern areas under t.he Neogene cover. These are Juras- 
sic and Cretaceous rocks. Volcanic rocks (andesite and dacite) in the region are dated between 
the Cretaceous and the Middle Miocene. Neogene rocks are Miocene or Miocene/Pliocene and 
have a large extent. Badenian freshvvater equivalents are vety extensive. represented by con- 
glomerate. clay. tuff and tuffite, marlstone and marly limestone, sandstone. and shale. Samiati- 
an rocks are exposed bet.ween the Jasenica and the Rača. and on both sides of the Lepenica 
midstream, formed of Badenian equivalent. freshwater sediments. Samiatian deposits were form- 
ed in a brackish environment. Three lithologic members have been individualized: clay and 
clayey sandstone. bedded sandy limestone, and slightly cemented sandst.one. Beds of the Pan- 
nonian age are uncovered in a small area on the right side of the lower part of the Bresnica 
river. over the slightlv cemented Samiatian sandstone. The environment of these rocks' depo- 
sition was caspibrackish. The rocks are yellow or grey-green loose sand and sandy clay. The 
newest Neogene is exposed on northern and eastem slopes of Gledić mountains composed of 
shale. clay. coal. marlstone. sandstone, sandy limestone and gravel. deposited during the Pan- 
nonian and the Pontian. Quatemaiy deposits lie along the Lepenica. Rača, Jasenica. and Kub- 
ršnica rivers in the Velika Morava drainage area. Several Holocene units are distinguished: 
diluvium-proluvium, proluvium-alluvial fan, alluvium-proluvium, and alluvium.

There are four structure-homogeneous blocks in the region: Šljivovica-Grošnica, 
Jasenica-Lepenica. Krčmar-Rača. and Markovac. The Šljivovica-Grošnica block takes

The qualitative geomoiphologic analysis covers various phenoraena: drainage density. types of river 
valleys. river valley anomalies, hypsomelric relations.

'  The elements o f the quant,itative geomotphologic analysis used are: relief int.ensity analvsis. cor- 
relation of reconstructed and recent reliefs, and analysis of partial hydraulic gradient anomalies.
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the westem. southwestem and southem parts of the region. and consists of two structural 
levels. The lower level consists of pre-Neogene rocks. with SW-vergent folds in 
N W -SE direction. The upper structural level is composed of Neogene deposits. slight.ly 
đeformed, unconformable over the lower level. The central part of the region belongs to 
the Jasenica-Lepenica block, composed of Neogene deposits at a low dip angle, and only 
slightly deformed. The Krčmar-Rača block, made up of crystalline schist. forms the NE 
part of the region. Folding vvithin this block evolved through more than one phase, and 
the folds are SW-vergent.. A small part. of Markovac block fomis the extreme NE of the 
region. It is madc up Neogene deposits slightly đeformed.

Fault structures strike in tvvo principal directions: NNW -SSE and NE-SW. The 
faults are either single or in groups of sub-parallel faults, fomiing complex fault zones.

NEOTECTONIC PATTERN 

Neotectonic Structures

Detailed and prospecting using various investigative techniques in the neotectonic ac- 
tivities betvveen Natalinci and Kragujevac helped to individualize a number of structures, 
which vvere formed and active through the neotectonic stage (Fig. 1). These structures dif- 
fer in size of the area t.hey occupy, character of neotectonic manifestations, and t.ime of 
activation. There are tvvo large neostructural ent.it.ies: (1) Dinaric-Šumadijan unit and (2) 
the Velika Morava trough.

The tvvo neostructural entities. and smaller units within them, ćue separated by fiiults. vvhich are 
either laults reactivated by neotectonic events or nevv fractures fomied in the neoteetonic stage.

Dinaric-Sumadijan Neostructural Unit

Struct.ures of this unit, Šljivovica-Stragari and Gledić blocks. bound the basinal part 
of the region on the westem and southem sides.

Š l j i v o v i c a - S t r a g a r i  b lock.  This is a vvestem unit of the region. The block looks 
like a horst, particularly ovving t.o its eastem boundary-t.he Svetinja-Uglješnica fault.-se- 
parating it from the depressed lovv Šumadija. The block strikes in NNW -SSE direction, 
correspondent. vvith the trend of preneotectonic faults. Its is made up of pre-Neogene 
rocks and Neogene deposits on its margin. During the neot.ect.onic stage. this terrain had 
the constant.ly rising trend.

G led ić  b lock.  A smaller part. of Gledić block is in the south of the st.udy region. lt is 
bounded by Ždraljica and Eepenica dislocations and has NNW-SSE trend. The block is com- 
posed of pre-Neogene rocks and Neogene deposits on its margin. It. is supposed to has had a rising 
trend through the neotectonic stage, as indicateđ by its orographic prominence (altitude to (ii) m).

The Veiika Morava trough

The Velika Morava trough is a complex structure, fomied during the Neogene and 
the Quatemary. The study area takes the extreme NW of this complex unit.. Generally, its
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features subsided in the Neogene and the Quatemary and were drowned by Paratethyan 
sea before the laulting and block down-throw betvveen the Oligocene and the Lovver 
Miocene. vvhich resulted in a numerosity of isolated basins. Structures of the Velika Mo- 
rava trough fmaly generated from the Badenian into the Recent. The features identified in 
the region are Natalinci-Kragujevac basin. upper Rača horst, and Markovac depression.

N a t a l i n c i - K r a g u j e v a c  bas in .  This basin lies betvveen Sljivovica-Stragari horst 
in the vvest.. Gledić horst in the south, and the upper Rača horst separat.es it NE tovvards 
a valley in Markovac depression. It is widely opening to NW tovvards a vallev in t.he 
Jasenica basin. vvherefrom Pannonian and filling from the Pannonian sea. From t.he Pan- 
nonian through the Ponlian. it slowly rose. and continued rising to the Recent. gently dip- 
ping to NE and ENE affected by the neot.ect.onic rising of Rudnik morphostructure 
(Marović and K n e žev ić .  1985). Faulting and displacements in NE-SW  direction oc- 
curred during the Pleistocene and to the early Holocene đividing the basin into several 
blocks. The displacements. according to Ze rem sk i  (1983), lifted up the NW and dovvn the 
SE parts ol' blocks. forming asymmetrical valleys. Minor blocks in the basin are Jaseni- 
ca-Blatar. upper Tmava-upper Rača. upper Jaruga. Limovac-Uglješnica, lovver Krčmar, lovver 
Uglješnica. and Ždraljica-Lepenica.

Upper  Rača  hor s t .  This feature is also referred to as "zone of the exhumat.ed 
Morava crystalline palaeoreliel' in the upper Rača and lower Lepenica river basins" 
(S tevanov ić .  1980). This horst separat.es tvvo areas of int.ensive subsidence: Natalin- 
ci-Kragujevac basin in the vvest. and the Markovac depression in the east. The horst is 
made up dominant.ly of crystalline schist. but seems that it vvas entirely covered by thin 
Neogene deposits (Sarmatian-Pannonian) vvhich have been vvom avvay by erosion ol' the 
uplifting horst. It is a part of the Serbian-Macedonian massif, differentially depressed 
during the Middle and Upper Miocene and Lovver Pliocene, vvith the adjacent terrains 
subsiding deeper. From the end of the Pontian, the horst has been lifted. and its Neogene 
cover removed.

M arkovac  dep ress ion .  This unit. marks t.he areas of intensive neotectonic subsi- 
dencc. K urb a l i j a  et al.  (1982) st.ate that the palaeorelief of crystalline schist lies more 
than 4 km deep. The depression subsided through the Badenian and Sarmatian and at a 
slovver rate in the Pannonian on. along N -S . NE-SW . E-W  fault svstems. From t.he 
Pannonian on. the area has been relatively quiet. This unit is located east of the upper 
Rača horst. partly entering the study region.

Neotectonic faults

The faults are classilied on trend. size, and importance in the tectonic pattem and the 
time of activity. Two main strike directions are prevailing: (1) longitudinal NNW-SSE and (2) 
SW-NE. NW-SE. The faults have virtually intersected the entire region into blocks. Divided 
by importance. there are: 1. Sv'etinja-Ugllješnica fault zone (NNW-SSE); 2. Ždraljica fault 
(NNW-SSE); 3. Lepenica fault (SW-NE); 4. Klisura-Resnik stream fault (SW-NE); 5. Upper 
Jaruga fault (SW-NE); 6. Borci-Čumić fault (SW-NE); 7. Upper Tmava fault (SW-NE).

Faults of NNW -SSE trend are old dislocations, reactivated in neotectonic events. 
vvhich contour the region. The laults in SW -NE or NW -SE direction are nevver disloca-
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tions. fomied in the compression area between the Carpatho-Balkanides and the Di- 
narides. with the fomier (SW-NE) much more active in this region. In the pre-neo- 
tectonic stage. these faults were characteristically dextral transcurrent faults. During the 
neotectonic stage. displacements along these faults were dominantfy gravitv slips. 'l’he 
faults separate large neotectonic blocks, and smaller units within the blocks.
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