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YflK 551.24.01:551.73(497.11) OpHi'HHa;iHH nayMHH pa/(

nAJIHHCnACTHKA nAJIE030JCKHX TEPEHA 
3AHAAHE CPEHJE H H.EHTPAJIHE UiyMA3HJE

o«

H ji i i je  "BoKOBHha*, JIv K e I le u iH h a * ,
* ♦

M n jiy H a  M a p o B H h a  h B paH H C JiaB a T p H B H h a

PagoM cy o6yxBaheHa najiHnciiacTH'iKa cBojcTBa HHCKOMCTaMOp(()HHX Hacnara K oje  iipHiia;iajy 
JlpHHCKO—HBah>hhkom, ByKyjbCKOM h JaflapcKOM najie030HKy h najieo3ojcKHM TBopeBHHaMa "CTy;ie- 
HHHKe cepnje". H a 0 C H 0 B y  cTpyKTypHHX H JiHTOCTpaTHrpa(j)CKHX cBojcraBa, y  iiaBe;iCHHM nejiniiaMa cy 
ooaBJhdie iiajiiiiicnacTH'iKe peKOHcTpvKunjc, Koje cy 0 M 0 ry h H J ie  yTBpl)HBaiijC h>hxobhx npHMapHHX 
npocTopHHX peJiaHHja. KoHcraTOBaHO je na ApHHCKO-HBaH>HHKH naJie030HK, EyK yjbCK H  naJie030HK h 
CTyHeHH>iKa cepnja HMajy Bpjio cjimHe jiHTocTpaTHrpa^cKe KapaKTpHCTHKe, u ito  HecyMH>HBO yKa3yje 
Ha H»HXOBy HCTOBeTHy 6aceHCKy npHna;niocT. Ja;iapcKH naJie030HK ce o;i h,hx 3HaTHO pa3JiHKyje, u rro  
HaBOjjH Ha 3aKJbyqaK ;ia H.eroBa no3HHHja o;iroBapa hjih MaprHHajiHoj 30HH 6aceHa, hjih hckom ;;pyroM 
6aeeHCKOM npocropy.

K j b y i i c  p c i u :  n a j i H H c n a c T H K a ,  H a 6 H p a H . e ,  6 a c e H ,  n a j i e o T p a H c n o p T ,  h i i ;i c k c  T e K T O H C K o r  c y x e H > a .
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najieo3ojcKe nacjiare neinpajine IIIyMajiHje h 3anajine Cp6nje ce jaiiJi>ajy y 
BHfly neKOJiHKO ;(ncj[OKOBaiiHX je3rapa, Koja ce rioMaji>ajy hciioji Me3030jcKHX h 
TcpnHjapiiHX Hacjiara. Mime hx /IpiiHCKO-HBaihH'iKH, ByKyjbCKH, JajiapcKH najie- 
030HK h Oryj(eHHHKa cepnja (cji. 1). II)iixoBe 0CH0Be cy Heno3HaTe, jjefijhiina hm 
ce Kpehe oji hckojihko cTOTHiia na jjo BHine XHJbafla MeTapa h nojmcjiasHO cy 
06jiHK0BaHe tokom BapncHHjcKHX h ajincKHX oporeHHX c{)a3a. Taj;a cy hm cJjopmh- 
paHH perHOHajiHH njiHKaTHBHH cKJionoBH MHjn ejieMeHTH cToje nofl npaBHM (kojj 
,I],pHiicKO—HBaibHHKor najie030HKa h OryjjeHHHKe cepnje), hjih hoj( kochm yrjioM 
(koji ByKyjbCKor, a jicjiom h JajiapcKor naJie030HKa). OnniTa CTpyKTypHO-perHO- 
najiHa KapaKTepHCTHKa obhx nejimia je nojaBa KpynHHX KynojiacTHX hjih aHTH- 
cJ)opmhhx CTpyKTypa, Koje cy npoj;yKT ajincKHx Ha6npaita. H>hxobh mapHHpcKH

HHCTHTyT 3a pernoHajiHy reojiornjy h naJie0HT0ji0rajy Py;iapcKO rcoJioniKor (|)aKyjrrcTa 
YHHBep3HTeTa y Beorpafly, KaMeHHHKa 6, Ecorpaji



jicjiobh cy  Haj'icuihe Jionnpaiin y aKCHjajiHHM 30naMa najieo3ojcKHx je3rapa.
y  reoTeKTOHCKOM cMHCJiy (n o  M. JI,HMHTpHjeBHhy, 1974) ByKyjbcKH h Jajiap- 

ckh naJie030HK npiinajiajy  eKCTepHoj BapjiapcKoj h o ^ so h h , j(ok je  JJpim cK o-iiBa- 
iBHHKH najieo3QHK T peTiipan Kao 3ace6aH reoTeKTOHCKH ejieMeHT (J Ip h h ck o -

Cji. 1. CKHija pacnopejia najieo3ojcKnx je3rapa. 03HaKe: JJMII /JpnncKO HBaH>HliKH najie030HK, 
CC-CTyneHHHKa cepnja, JIJ-JajiapcKH najie030HK, Bn-ByKyjbcKH najie030HK.

Fig. 1. Schematic configuration of Paleozoic cores. Symols: D IP - Drina-Ivanjica Paleozoic; S S -  Stude- 
nica Series; J P -  Jadar Paleozoc; B P -  Bukulja Paleozoc.

-HBaibHHKH ejieMenT). 3 6or  cBoje reojiouiKe rpalje JajjapcKH naJie030HK je 
oj^BojeH y oKBHpy BapjiapcKe 30He Kao 3ace6aH 6jiok, a CTyfleHHHKa cepnja je 
c x B a h e H a  Kao TeKTOHCKa n j ia c a ,  JioiiiHpaHa H3Mei)y Konaoiiii'iKor 6 j io K a  h JIjjhh- 
cko—HBaitHHKor ejieMeHTa.



OIIIUTE rEOJIOHIKE KAPAKTEPHCTHKE H CTPATHrPAOCKA 
KOPEJIAIJHJA IIAJIE030JCKHX TEPEHA

HcTpa*HBaibHMa H3BejjemiM Kpo3 H3pa^y OcHOBHe reojiouiKe KapTe h to -  
kom KacHH]HX perHOHajiHHX reojiouiKHX pajioiia, 3 a naiienene jejiniiHne cy 
yTBpt)eHe cjtejiehe reHepajine reojiouiKe kapaktcphcthkc (cji 2):
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Cji. 2. Kopejiaunona cxeMa n a jie0 3 0 H K a  u e H T p aJ in e  lUyMa/iHje h  3anaAHe Cp6Hje.
Fig. 2. Schematic correlation of Paleozoic bodies of Shumadia and westem Serbia.

jJp iiiick o  nBan>ii4 kii u ajico3o iiK  npejjcTaBJba CBaKaKO HajMapKaHTHHjy 
reojiouiKy u;ejiHiiy y ncrpa>KHBaHOM iiojipyHjy. l̂HHe ra HerapH KpynHe (J>opMa- 
nnje Koje H oce Ha3HBe: /IpinicK a, rojin jcK a, KoHraoM epaTH KoBHJba h Hnpa'iKa  
([)opMannja (I .)o  ko bh h , 1980). YTBpt)eHO je  jia cy  HacTajie KOHTHHynpaHOM cejpi- 
MeHTannjoM y  HHTepBany oj( noneTKa KaM6pnjyMa na jio cp ej^ iter jieBona. H3rpa- 
l>eHe cy  yrjiaBHOM oji KJiacTH'innx h Kap6oHaTHHX CTeHa y3 Koje ce  jaBJbajy hsjih- 
bh 6a3HHHHX CTeHa y flpHHCKoj, po>KnaijH y rojinjcKoj h Typ6 HflHTH y KoHi’JioMe- 
paTHMa KoBHJba h EnpaHKoj cjjopMannjH. JJpHHCKO-HBaifcHHKH najie030H K  je 
npeTpneo irojiiKjiasna iia6 Hpaiba tokom Kojnx je ([ropMirparro BHiue rerreparrrrja 
na6 opa. Met)y ibHMa cy CBaKaKO HajBa»:HHje j;Be: BapHcijHjcKa y Kojoj ce njiH- 
KarHBHe CTpyKrrype ripv>Kajy npaBneM C H -J 3  h ajincKa opHjeHTHcaiia npaBneM 
C 3-JH . CBaKa ojj rraBejierrnx reHepan,Hja HMa jrpyra'rrrjy oprrjeTanHjy Ha6opa y 
j^PHHckom ii HBaibiiHKOM 6 jiOKy. Y 0 6 a cjiynaja pa3JiHKa npy»caiija H3iiocH 55°, 
uiTo ce Bpjio j(o6po noKJiana ca pa3JiHKaMa aKCHjajiHor najieoTpaHcnopTa y naBe- 
jjeHHM 6 jiOKOBHMa. y nocTaBapHCH,Hjckom nepHOjiy j(prrrrcKo-HBarr>H'rKe (})opMa- 
HHje cy npeTpnejie cjra6 rrjtt perHorrajrrrtr h KOHTaKTHH MeTaMop(|)tr3aM.

Cryj;eiiHHKa c e p u ja  je H3rpat>ena o^ neTHpn Kpyime KOHKopj âHTHe jih- 
TOCTpaTHrpa(})CKe nejrrrne, nacrrajie y iiepirojrv CTaprrjei , a jjejiOM h M Jia ^ e r naJie-



0 3 0 H K a . K o p e Jia i^ H O H O M  a H a jiH 3 0 M je  y T B p t)e iro  /ja y  n 0 T n y H 0 CTH  o f lr o B a p a jy  
c } )o p M a n n ja M a  J I p H n c K O -H R a if .H 'iK o r  n a J ie 0 3 0 H K a ,  u i t o  6 h  y  t c k t o i i c k o m  c M n c j iy  

3H a H H Jio  /ia je  O iy f le H H 'iK a  n j i a c a  /ieo /] ,p H H C K 0 - i iB a i i ) ir iK 0 r  e J ie M e H T a  ( n o  

' B o K o n n h v , 1990). 1 Io p e j i  H CTO BeTH O CTH  C T y 6 o B a , y C / iy n e H H H K o j c e p n jn  c y  
KO H CTaTO BaH H  ja K O  T p a H c n o H O B a H ii is a p n c n n jc K H , a  H en iT O  6 o j h c  c a ' iy B a i in  h  

ajincKH H a 6 o p n . M a j i a  H>HX0 B a  o p H je n T a n n ja  m ije  CBy/ia najjaciiHja, M oace c e  c a  
J i o c r a  n o y 3 j ia i io c T H  t b p j i h t h  ;ia  o 6 e  r c i ic p a i iH je  H M ajy o p H je iiT a ii,H jy  c jiH M iiy  
o p H je H T a ijH jH  h c t h x  e jie M e H a T a  y  H B aibH 'iK O M  6 j io K y .  Y  iio c T B a p H d jn jc K O M  

i ie p n o j iy  C > iy j ie i in i iK a  c e p n ja  je  n p e T p n e j i a  M e T a M o p fjn n a M  jio  4 > a i;H je  3e jie H H x  
n iK p H J h a n a .

IiyK yjbC K H  n a j ie 0 3 0 H K  je  H3rpai)eii Ofl KJiacTHHHHX imcK0MeTaM0p(J)Hca- 
hh x cTeHa, Koje 6 h  n o  cacTaBy h cTpaTnrpac{)CKiiM KapaKTepncrrnKaMa HajBHiue 
ojiro iiap a jie  cpejui.iiM  h ropn>HM HHBOHMa /(pmicKO-HBan.HHKe rp y n e  cjiopMa- 
iinja.

Ilp eM a jiocajiamiBHM ncrrpa>KHBaiBiiMa nsrjiejia  jia ByKyjbCKH najie030HK  
o6yxB arra cpejiH>e h r o p it e  HHBoe FoJinjcKe cJiopManHje, 3aTHM cjia 6 o  pa3BHjeHe h 
TeKTOHCKH jaKO iip ep a tje iie  K onrjioM epaT e KoBHJba h 3HaTaH jieo lj iip a TiKe cjjop- 
Mannje y Kojoj je  cBHjieiiTiio 0jicycTB0 Kap6oHaTHHX CTeHa (n o  'Ijo k o B iih y  h  
M a p o B H h y  1985; 1986 h  T p i iB i ih y ,  1992 -  H e n y 6 jiH K O B a iiii nojiann). ByKyji>CKii 
najie030HK je TaKofje npeT p n eo  n0JiH4)a3H0 iia6HpaH>e tokom BapncnHjcKe h 
ajincKe oporeHe3e. T a j ;a  c y  C TB o p e H e  jnse rc H e p a n n je  n a 6 o p a , K o je  ce y K p u iT a jy  

iioji jiocra oniTpHM yrjioM; BapncunjcKH njiHKaTHBHH CKJion HMa npyacaibe 76°, a 
aJincKH 120°.

J a . t a p c K i i  u a : ie 0 3 0 t iK  je H3rpai)eH oji Tpn cejiHMeHTHa cy6KOMnJieKca Ha- 
TajioaK eH a y  H H T e p B a jiy  o n  jieBOHa jio  K p a ja  n e p M a  (<t>HJiHiioBHh, 1973, Ile iu H h , 
1982). IlpeMa paHHjHM HCTpa*HBaibHMa (rB0K0BHh h I le iu n h , 1978) yTBpI>eiio 
je j(a je jioh.h cy6KOMnJieKC irirpafjeii oji apeHHTCKO—ajieBpoJiHTCKHX h Kap6o- 
naTHHX CTeHa, h na je CTBopeH y nep n ojiy  ou jieBona ^o cp ejiib er  Kap6oHa. O ii je 
cH iixpoii ca  HacTaHKOM iiajBHiuer jiejia JIpHHCKe h H,ejiOKynHe I’ojinjcKe cjiopMa- 
iinje. CpejiibH cy6KOMnjieKC TpaiicrpecHBHO Jie»:H npeKO jio ib er h H3rpat}eH je oji 
OJIHCTOCTpOMCKe jcjIHHHIie Kojy 'IHIie apeHHTH, aJieBpOJIHTH, cj)parMCHTH h 6jio- 
kobh jieBOHCKHX h Kap6oHCKHX KpeMibaKa. H acT ao je y hctom nepHOjjy Kaj^a je 
CTBapana Hnpa'iKa cj)opMaiuija. FopibH cy6KOMnjieKC jiokh jincKopjiaiiTiio npeKO 
cp ejiib er , a c})opMHpaH je tokom ro p ib er  nepMa, ojihocho y  BpeMe Kaĵ a je cejiH- 
MeHTaipija Beh 3aBpuieH a y hphhcko—HBaibH'iKOM npocT opy. Jaj^apcKH najie030HK  
je Ha6paH y  Bapnci^HjcKoj h aJincKoj c{)a3H. OrapHjh n a 6 o p n  cy  Bpjio cjia6o 
ca'iVBaiui h y ojinocy Ha ajincKe CToje iioji Bpjio 6jiarHM yrjioM, iuto KajjKa/ia 
jio b o jih  jio  ibHXOBe iipHBHjnie Koni pveiiniije.

IIAJIHHCIIACl HHKH OTHOCH

BBHjicirriia cjih'iiioct JiHTOCTpaTHrpa(J)CKHX nejiHiia H3 pa3JiH'iirrHX n a jie o - 

3ojcKHX npocTopa n e irr p a jm e  IIIv M a jin je  h 3a n a jin e  C 'p 6 iije , HaMeTHyjia je  noTpe- 
6y 3a yTBpl)HBaibeM BejiH'imie h o6jiHKa 6aceHa y  KojHMa cy iiaBejiene Hacjiare 
nacTaJie. T o  je  OTiiopiuio npo6jieM ne caMO iiajiHHciiacTH'iKor H3paBiiaBaH>a 
iia6paiuix najieo3ojcKiix nejuiHa h onroneraiba ii>hxoboi' reoTeKToncKor apaH-



> K M ana, B e h  h  yTBpl)HBaH>e h > h x o b h x  iieK ajiaiiin>H X  HHTpa6aceHCKHX peJiaipija, 
naJieoreorpacjscKe no3HHHje h opnjeHTannje najieonpocTopa y KOMe ce oflBHjajia 
ceflHMeHTainnja. 3 a  pemaBaite OBaKO KpynHHX h 3HanajHHX npo6jieMa 6hjih cy 
neorixojiHH He c a M O  noj^anH npnKynJi,eiiii jjocajjaiiiiLHM r eo jio u iK H M  HCTpa>KHBa- 
iLHMa, B e h  h pe3yjiTaTH najieoMameTHHX npoy'iaBan>a, Koja y obom npocTopy jjo  

cajja HHcy o6aBJi>ena. T o je  h 6ho rjiaBHH pa3Jior 36or Kojer cy  OBa n a jiH H c n a -  

CTHHKa HCTpa»:HBaH>a 6njia ycMepeHa hckjb^hhbo Ha pemaBaibe o6jiHKa h bcjih- 
iHHe 6aceHa h yTBpt)HBaH>e no3Hipija najieo3ojcKHX je3 ra p a  y H>eMy. n o u r ro  
najieonojio^aj 6aceHa irnje no3HaT, ycJiOBHO je  ycBojeHa 4)HKCHa no3Himja 3a 
jipHHCKH 6jiok. y 0jjH0cy Ha H>era H 3B ot)eH e cy CBe poTai^Hje h  najiHHcnacTHHKa 
H3paBHaBaH>a.

Cji. 3. CKH^a 6 a c e H a  h  CKHija p o T a u H je  HBaifcHMKor 6 jio K a  (n o H . rB 0K 0B H hy, 1989).
JlereHfla 1. B ep o B a T H a  rp a H H u a  6 a c e H a , 2. T paH H ue 6 a c e H a  t o k o m  iteroB e M H rp aq H je , 
3. IIoJio>Kaj JJpHHCKO- HiiaiijHM Kor n a jie0 3 0 H K a  n p e  h n o c j ie  i|>a ie yna3a;iiie p o T a iiH je , 4. ripaBifli 
aK C H jajiH or h  6 o H H or n a j ie o T p a H c n o p T a .

Fig. 3. Schematic illustrations of the basin and Ivanjica block rotation (after D jo k o v ić ,  1989).
Legend: 1. Possible outline of the basin; 2. Basin boundaries during the migration; 3. Paleozoic 
body of Drina—Ivanjica before and after the reverse rotation; 4. Directions of axial and lateral 
paleotransports.

K jb y q H y  y j io r y  y  iiaJiHiicnacTHMKHM pa3MarpaH>HMa H M ao je J],pHiicKO-HBa- 
ibHHKH najieosoHK. y ibeMy je na 6a3H aKCHjaJiHHX h 6otiHHX najieoTpaHcnopTa, 
K ao h n p a B a i;a  MHrpnpaita cJ)opMai^Hja, yTBpl)eH 6aceH KopHTacTor o6jiHKa 
opnjcirnicaH iipaBneM C H -J 3  (no Tj o  k o  bh H y, 1989). Ilo c jie  yna3ajjne poTau,Hje

1 o.•nr
2 .



HBaitHHKor 6jioKa, cpa'iynaBan>a H iijieK ca TeKTOHCKor c jo K e ita 1 h  "nerjiaiba Ba- 
p H c i^ n jc k h x  na6opa" c p a 'iy iia -ra  je  h  niHpima c e jjH M e H T iio r 6 aceH a oji o k o  1000  
K H Jio M e Ta p a . H a 0 CH0 B y h c t h x  n o j^a Ta K a  n p e jjn o c Ta B Jb e H o  je ĵ a i b e r o B a  m h h h -  

MajiHa jjy>Kima M o p a  6 h t h  B eha o jj 1500  K H JiO M e Ta p a  (c ji. 3 .) .  O b 3 k b h  nojjann c y  

6 h jih  o j i  H3y3yeTHor 3Haqaja y p a 3M a T p a it y  najiimcnacTH'iKHX no3HijHja ocTajinx 
najieo3ojcKHX je3rapa O TKpH B eH H X  y HIvMajjHjH h  3a n a jm o j Cp6njH. IIpH TO M e  c y  

^Be H H ite H H n e  6njie oĵ  noce6Hor 3iiaqaja. IlpBa ce o jih o c h  na C K o p o  Hj^eajmy 
KoiirpyennHjy aKCHjajiimx iip a n a n a  iiajieoTpaiicnopTa h iiapncniijcKHX Ha6opa y 
J ],P h h c k o — HBaH>HHKOM najie030HKy, a jjpvra Ha B p jio  B e jiH K y c j ih h h o c t , 'ia K  h c t o -  

B e TH O C T  C T y 6 o B a  y B ehH H H  najieo3ojcKHX Te p e H a . T a K B e  npe M H ce  c y  H a M e TH yjie  

JiorHHaH saKJbV’iaK jia c y  " najie030Hnn” IIIyMajjnje h  s a n a jm e  Cp6nje y  H a jB e h o j  

M e p n  TB o p e B H H e  HCTor jjen03HijH0H0r n p o c T o p a . Y  H>HMa BapHcn;HjCKe oce He- 
jIBOCM HcjieHO yKa3yjy Ha o p H je iiT a n H jv  Jiy»ce oce 6aceHa.

O ie jje h n  oBaKaB 3aKJtyqaK, y ojjnocy na  jipimcKH 6 jio k  cy  H3BpmeHe 
yn a3aj(iie  p o ra n n je  ocT ajinx 6ji0K0Ba h je3rap a . Oji noHeTim x n osim n ja  (cji. 4A  h 
4B) PlBaiiHHKH 6 jio k  h OryjieHHHKa n jiaca cy  poTHpaHH 3a 5 5 ° ,  EyKyjbCKH 
n a j i e 0 3 0 H K  3 a  4 0 ° ,  a  J a j ia p c K i i  3 a  6 5 ° .  Y  TaKBHM  i i o s n n n j a M a  H>HXOBe B a p n c n n j c K e  

o c e  cy  6n jie  carjiacH e ca  ojjroBapajyhHM ocaM a y J1,phhckom 6jioKy, o jjh och o  
n a j i e o 3 o j c K a  je3 rp a  cy  H M a jia  6aceHCKy o p i i j e n T a H H j y .

Cji. 4. CKHLia ca;ianrihe riosHHnje naneo3ojcKHX 6ji0K0Ba (A ) h n o c jie  (}>a3e poTaiiH je (E).
Fig. 4. Present positon of Paleozoic blocks (A) and after the rotation (B).

Jl'djbn (Jiasa n a j iH i ic n a c T H 'iK o r  Mojjejmpaiba je  o6yxBaTHJia "nerjiaibe” Ba- 
pHcu(HjcKHX H a 6 o p a  h  yTB p ^ H B aH > e  n a j i e o p a c n p o c T p a i b e i b a  najieo3ojcKHX i;eJ iH H a. 

H a  0CH0By K o p e jia T H B H e  a H a jiH 3e C T y 6 o B a  o j(p e I> e iie  c y  H a jB e p o B a T H H je  iiosHimje 
" H c n e r j ia H H x  6ji0K0Ba" y c e jiH M e irn io M  6aceHy (cji. 5.). O B a K B H M  nocTymjHMa je  
y T B p ^ e H O  j ia  je  Ciyjjeim'iKa c e p n ja  H M ajia  n p B o 6 H T iiy  iimpHHy o ji 60 K H Jio M e- 
Tapa h  jja  c e  n a J ia 3 H J ia  y  npocTopy "CH o j j  J e J io B e  T o p e " .  O H a  je  K a cH H je  jjecH O M

1 HHjjeKC TeKTOHCKor cy>KeH>a npeflCTaBJba o h h o c  muei)y ny>KHHe H a6paH or cJioja, M epeHe y 
TeKTOHCKOM npocj3HJiy, h  pacn o H a  H a6opa.



TpaHCKypeHijHjoM ;iyioM  50  KHJioMcrapa /loiiej/eH a y  can am n ,y  iio3HHHjy. ByKyjb- 
c k h  n a J ie0 3 0 H K  je  HMao niHpHHy ojj 72 KHJioMeTpa h  MecTo Koje 6 h  ce  (Ha ocH oiiy
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C j i . 5. CK«ua 6aceHa ca paciiopejio.M 6ji0K0Ba.
J le re H f la :  1. TpaiiH Lia 6 a c e H a , 2. IIpHMapHa no3H ijH ja 6 ji0K 0B a y 6 a c e H y , 3. no3H U H ja 6jiOKOBa 
n o c j ie  c})a3e p o T a ijH je , 4. 0 6 jih k  6 a c e H a , 5. Oce 6 a c e H a  h  6. CxeM aTCKH npaBqn n o M e p a i ia  
6jiOKOBa.

Fig. 5. Basin and configuration of blocks.
Legend: 1. Basin boundaiy; 2. Primaiy position of blocks in the basin; 3. Position of bloeks after 
the rotation; 4. Shape of the basin; 5. Axes of the basin; 6. Directions of block movements.

jihtojiohikc c j i h h i i o c t h )  naJia3HJio y3 jy>KHH Kpaj HiiaihHHKor 6jioKa. 3 a  JajtapcKH 
n a jie 0 3 0 H K  j e  yTBpl)eHa niHpiiiia oĵ  5 4  KHJioMeipa, h o  6acencKa no3HHHja My inije 
ca cH rypH om hy vTBphena. Ykojihko H,eroBe TBopeBHHe He npejicrraBJhajy Hacjia- 
r e  H3 HeKor jip vror cejiHMeiiTiior n p ocT opa, onjia 6h 6hjio iiajjiorH'iiiHje jja cy 
iberoBH cy6KOMnjieKcn cJiopMiipanH y3 Kpajn.y jyr0HCT0'iny Mapritnv 6acena.



OirniTa reojion iK a iicrpa>KHi5aii.a najieo3ojcKiix TepeHa IIIyMajj(Hje h 3aiiajjne 
Cp6nje h najiHHcnacTHHKa noiiHiHTaBaiba e<J)eKaTa paHHjnx HaČHpaiia cy oMory- 
hnjia OKBHpHy ojipejj6y no3Hu;Hja 6ji0K0Ba y jejiiincTBeiiOM cejiHMeHTaiiHOHOM 
6aceH y. 3 a  npen;H3HHje oj^pei)HBaH>e h>hxobhx najieojioKannja iieonxojiHo je  OBe 
pe3yjiTaTe j;onyHHTH ca nojjaijHMa jio6njeHHM najieoMarHeTHHM ncTpaacHBaitHMa 
H3Bej^eHHM y OKBHpy cBaKe ojj najieo3ojcKH x nejimia. CBaKaKO jja 6 h TaKO jjo6h- 
jeHH ejieMeiiTH OMOi yhHJiH CTBapan>e jacHHje cjihkc o CTpaTHrpacJjnjH h cejjHMen- 
TOJioiHjn 6aceH a, a  ca  THMe 6h 6iuia cTBopeHa MoryhHocT Kopejincaita obhx 
TepeHa ca najieo3ojcKHM TepeHHMa otkphbchhm y nmpoj okojihhh MejjHTcpana.
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PALINSPASTIC MODEL OF PALEOZOIC BODIES 
OF WESTERN SERBIA AND CENTRAL SIIUMADIA

by

I l i ja  D jo k o v ić  , L u k a  P e š ić  ,
M ilu n  M a ro v ić  and  B ra n is la v  T r iv ić

Palinspastic features of Paleozoic low metamorphic deposits of Drina-Ivanjica, Bukulja and Jadar 
and Paleozoic formations of Studenica Series are considered in the paper. For a palinspastic reconstruc- 
tion of the mentioned entities, structural and hthostratigraphic characteristics were used in establishing 
the primary relationships. Paleozoic formations of Drina-Ivanjica, Bukulja and Studenica Series have 
similar lithostratigraphic characters, which undobtedly is indicative of their identical basinal origin. Pa- 
leozoic formations of Jadar are different, and suggest either a marginal pasition to the basin, or another 
basin.

Key words: Palinspastic, folding, basin, paleotransport, index of tectonic compression.

INTRODUCTION

Paleozoic deposits of central Shumadia and westem Serbia form several dislo- 
cated cores which emerge under Mesozoic and Tertiary deposits. These are Paleozoic 
deposits of Drina-Ivanjica, Bukulja, Jadar, and Studenica Series (Fig. 1). Their base is 
unknown, thickness varying from a few hundred to thousands of metres, and they 
were modelled in stages during Variscan and Alpine orogenies, when regional folds 
formed with the elements at right angles (Drina-Ivanjica and Studenica Scries) or 
oblique angles (Bukulja, partiy Jadar). A general structural regional characteristic is 
the occurrence of large domal or antiform structures, the products of Alpine folding. 
The fold crests are mainly located in axial zones of Paleozoic cores.

Geotectonically (D im itr i je v ić , 1974), Paleozoic formations of Bukulja and 
Jadar ari parts of an external Vardar subzone, whereas those of D rina-Ivanjica are
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considered a separate geotectonic element (Drina-Ivanjica element). By their geologic 
features, Paleozoic deposits of Jadar form a separate block of Vardar zone, and Stu- 
denica Series is interpreted as a tectonic unit located between Kopaonik block and 
D rina-Ivanjica element.

GENERAL GEOLOGY AND STRATIGRAPHIC 
CORRELATIONS OF PALEOZOIC BODIES

General geologic features, idlentified for the mentioned units during the investi- 
gations for the Base Geological Map and subsequent regional geological mappings 
(Fig. 2), are the following:

Paleozoic dcposits of Drina-Ivanjica are certainly a most notable geologic unit 
in the mapped area. It consists of four large formations: Drina, Golija, Kovilje Con- 
glomerates, and Birač Formation (D jo k o v ić , 1980), produced by continuous depo- 
sition from the early Cambrian to the Middle Devonian. The formations consist domi- 
nantly of clastic and carbonate rocks, and include flows of basic rocks in Drina, chert 
in Golija, and turbidites in conglomerates of Kovilje and Birač Formations. Paleozoic 
deposits of D rina-Ivanjica were repeatedly deformed into several generations of folds, 
the most important of which are: Variscan and Alpine folds of respective N E-SW  
and N W -SE  trends. Each generation has a different direction of folds in the Drina 
and Ivanjica blosks, and in either case the difference in the fold trend is 55° which is 
consistent with the differences in axial paleotransport of the two blocks. The 
D rina-Ivanjica formations were affected by a mild regional and contact metamor- 
phism in the post-Variscan period.

Studenica Series consists of four large conformable lithostratigraphic units, 
formed in the early, and partly late, Paleozoic. Correlated with other Paleozoic de- 
posits, these units were found correlative with the Paleozoic formations of the 
Drina-Ivanjica, which means that tectonically the Studenica unit was a part of the 
Drina-Ivanjica element (D jo k o v ić , 1990). In addition to the idfentical geologic col- 
umns, Studenica Series includes highly transposed Variscan and, slightly better pre- 
served, Alpine folds. Although their direction is not always distinct, it may be stated 
that both generations of folds have trends similar to those of the corresponding ele- 
ments in Ivanjica block. The Studenica Series was metamorphosed in the 
post-Variscan period to the green schist facies.

Paleozoic deposits of Bukulja consist of clastic low-metamorphic rocks which 
would best correspond in composition and stratigraphy to the middle and upper levels 
o f the Drina-Ivanjica group of formations. Although the investigation data are not 
complete, Paleozoic rocks of Bukulja seem to contain middle and upper levels of the 
Golija Formation, undeveloped and much reworked Kovilje Conglomerates, and a 
large portion of the Birač Formartion which is lacking carbonate rocks (D jo k o v ić  
and  M a ro v ić , 1985, 1986; T r iv ić , 1992; unpublished data). Paleozoic deposits of 
Bukulja also were repeatedly folded in Variscan and Alpine orogenies, which resulted 
in two generations of folds intersecting at a quite low angle. Variscan and Alpine 
folds have respective trends of 76° and 120°.



Paleozoic deposits of Jadar consist of diree sedimentary subcomplexes that 
range from the Devonian to the late Permian (F ilip o v ić , 1973; P e š ić ,  1982). It was 
earlier recognized (D jo k o v ić  and  P e š ić , 1978) that the lower subcomplex con- 
sisted of arenitic/silty and carbonate rocks and that it was formed between the Devo- 
nian and the Middle Carboniferous. It is synchronous with the uppermost Drina and 
the entire Golija Fromations. The middle subcomplex is transgressive over the lower 
one and consists o f an olistostrome unit composed of arenites, siltstones, fragments 
and blocks of Devonian and Carboniferous limestones. It was formed at the time 
when Birač Formation was produced. The upper subcomplex lies unconformably over 
the middle one, formed in the Upper Permian when sedimentation ceased in the 
Drina-Ivanjica area. Paleozoic deposits of Jadar were folded during the Variscan and 
Alpine orogenies. Older folds are poorly preserved and lie at a low angle to Alpine 
folds, apparently conguent in places.

PALINSPASTIC RELATIONSIIIPS

The obvious similarity of lithostratigraphic units from different Paleozoic terranes 
of central Shumadia and western Serbia raised the question how large were and what 
shape had the basins in which these deposits were formed. llt required a palinspastic 
smoothing of the folded Paleozoic units and decifering their geotectonic arrangement, 
as well as establishing their old intrabasinal relationships, paleogeographic positions, 
and directions of paleoenvironments where sedimentation took place. To solve these 
great and important problems, we needed more than the information collected in ear- 
lier investigations; we needed paleomagnetic data which are not existent form the 
given area. The latter was the main reason why the principal task of the palinspastic 
study was to find out what were the shapes and sizes of the basins and positions of 
Paleozoic cores in them. A fixed position was provisionally adopted for the Drina 
block, because the paleopostion of the basin was not known, and all retations and 
palinspastic smoothing were related to it.

Paleozoic deposits of Drina-Ivlanjica had the key part in the palinspastic consid- 
erations. A trough-like basin extending in N E-SW  direction (D jo k o v ić , 1989) was 
established on the basis of axial and lateral paleotransports and on migration direc- 
tions. After the reverse rotation of Ivanjica block, calculation of the index of tectonic 
compression1 and "smoothing of Variscan folds", the width of the sedimentation ba- 
sin was estimated at about thousand kilometres (Fig. 3). These data were extremely 
important for consideration of palinspastic positions of other Paleozoic cores in Shu- 
madia and westem Serbia. Two facts were particularly important. One referred to the 
almost ideal congruence of the axial paleotransport directions and the Variscan folds 
in Paleozoic deposits of Drina-Ivanjica. The other was the high semblance, even 
identity of geological columns, in most of Paleozoic bodies. These presumptions 
naturally lead to the conclusion that Paleozoic rocks of Shumadia and westem Serbia

1 Index of tectonic compression is the ration of the folded bed length, measured in tectonic 
profile, and the fold span.



were largely products of the same depositional area. Their Variscan axes clearly indi- 
cate the direction of the longer axis of the basin.

Another conclusion is that reverse rotations of blocks and cores were relative to 
the Drina block. Ivanjica block and Studenica unit were rotated 55° from the initial 
position (Fig. 4, A and B), Bukulja Paleozoic deposits 40°, and Jadar 65°. In these 
positions, their Variscan axes were congruent vvith rcspcciive axes of tlie Drina 
block, i.e. the Paleozoic cores assumed directions of the basin.

The next stage of tlie palinspastic modeiling included "smoothing" Variscan folds 
and establishing the paleodirections of Paleozoic bodies. A corrclative analysis of geo- 
logical columns was used to determine the most probable positions of the "smoothed 
blocks" in the sedimentation basin (Fig. 5). Thus, it vvas found that Studenica Series 
was originally 60 kilometres vvide, situated "NE of Jclova Gora". Later, a dextral 
transcurrent fault 50 kilometres long brought it into the present position. Thc Paleo- 
zoic of Bukulja had a width of 72 kilometres and the place which (based on 
lithologic similarity) could flank the Ivanjica block on the south. Paleozoic formations 
of Jadar had an estimated vvidth of 54 kilometres, but their basin position could not 
be finally located. Unless the formations were deposits from another sedimentation 
area, the subcomplexes could have been formed at the extreme eastem margin of the 
basin.

*
:je *

The general geological investigations in Paleozoic formations of Shumadia and 
western Serbia and the palinspastic obliteration of the eariier folding effects allowed a 
rough location of blocks in a single sedimentation basin. For more accurate paleoloca- 
tions, the available information should 'oe complemented vvith paleomagnetic data for 
each Paleozoic body. The resuiting elements vvould contribute to a clcarer picture of 
the stratigraphy and sedimentology of tlie basin, and thereby provide for correlation 
of these paleozoic terranes with those in the general Mediterranean privince.
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