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TEKTOHCKO-nAJIEOrEOrPA<I>CKO-CTPATHIrPAtI>CKn
UHKJiyCH y TEPHMJAPy CPBHJE

on
M HJiojipara AH”ejiKOBHha* h JejieHe An”ejiKOBHhIh™*

y Tepi®Hjapy Cp6nje H3fjBojeHo je TpHHaecT najieoreorpacf)CKO~CTpaTHrpa4)CKHX ijHKJiyca Kojn cy ce
pa3BHjajiH H3Mel)y jjBe TeKTOHCKe tfia3e. CBann ijHK.nyc nogHH>e KliacTHHHHM cjiojeBHMa Koje npeKpHBajy
JianopOBHTO—RIHHOBHTH HIIH KpeMH>aVKH CllOjeBH. y  HOBObHHM ycjlOBHM3 y  CllaTKOBODHHM H napallCKHM
cpejiHHaMa pa3BHjao ce h Tpehn HJlian iiHKJiyca - yrjbOHOCHH cliojeBH, Kojn Somho h BepTHKaliHo npejia3e y
jianopoBHTO—HiHHOBHTe cjiojeBe. 3aK.:i,y'iHo ca 1l caBCKOM (})a30M iiHKJiycn ce pa3BHjajy nocjie y6HpaH.a.
iiaBlia'ien.a h H3aH3aita a y ;ipyroM 3ejiy Il caBCKe <()33e Bpuie ce pa3liaMaH.a-H3nH3aH>a h cnyuiTaH>a.
H3,iBojeiiH cy cne/iehn hhkjivch: | ;ioH,<)iiajieonencKH ;iejcTBOM JiapaMHjcKe <J)a3e. ropH>0eoqeHCKH - H3Meby
HJiHpcKe h nn-pHHejcKe, jioH>o00JiHroiieHCKH - H3Mei>y nnpHHejcKe h xejiBeTCKe, ropH>00JiHrogeHCKH - H3mel)y
xejiBeTCKe h | caBCKe, erepcioi - n3Mel)y | h Il caBCKe, ereH6ypr-0THaHHiIKH - n3Met)v Il caBCKe h | nrrajepcKe,
KapnaTCKH - H3Met)y | h 11 uiTajepcKe, HOH>06aHeHCKH - H3Mel)y Il urrajepcKe h MOJinaBCKe, ropH>06ajieHCKH

H3Mcl)y MQJijjaBCKe H1 am K e, eapMaTCKH - H3amei)y | HIl aTHHKe, iianoiicKH - H3Met)v Il aTH'iKe n poAaucKe,
NOHTCKH - H3Mel)y pOJiailCKC H CliaBOHCKe H JlaK HjcKO-pOMailHCKH - noKpeTHMa CliaBBOHCKe <t>a3C.

Kjby>ne pciH TeKTOHCKe <J)a3e, nalJieoreorpa<|)Hja. crpaTHrpa<{)Hja, qHKJiycn, jienpecuje, 6aceHH, cepnje, cnojeBH

Y H3ABajaH>y niiKliyca, nocebno TeKTOHCKO-najieOreOrpa(J)CKO-cTpaTHipa4)CKHx
UHKJivca y Tcpunjapv Cpfmje Majio je uncaiio. TeK y najHOBHje BpeMe ob6paheHa je
noce6Ha naacita o y3ajaMHoj Be3H tbktohckhx noKpeTa ca najieoreorpacl))CKo-crpa-
THrpacf)CKHM pa3BojeM Kojn ce ojiiinjajy y iuf;iy HHKJiyca. [JpBH npHKa3 pa3Boja CliaT-
kobojihhx ojiHron;eHCKHX H mhohchckhx 6aceHa y C’p6iijH, Be3aHO 3a ojjpcjjeHa TekK-
TOHCKa 36nBan>a h nalieoreorpa4)CKO-cTpaTHrpa(J)CKH pa3Boj, j(ao je AjiijejiKOBHh
M. (1986, 1987). M 3jiBajan>e n;nKliyca H3BpmeHO je h y najieoreHy hctomhc Cponje
(AH”ejiKOBHh M ., 1987/88); najieoreorpac[)CKO-cTpaTHrpa4)CKH pa3Boj ojiHrou;eH-
ckhx h MHoneHCKHX je3epcKHX 6aceHa y CpGiijH pa3MaTpaHH cy 0ji crpaHe AHbejiKO-
BHh h jip. (1988, 1988a).

Ilajieoreorpac})cko- crpa‘i’Hrpacj)ckh pa3Boj Tepn,Hjapa y JyrocjiaBHjn jiajra je, na
OG0By ocTaTaka pn6a, AH”enKOBnh 3, (1989), a y kh>h3h "llajieoreorpacfinja
Cp6Hje-TepHHjap™ (AH”ejiKOBHh M. h jip., 1991) H3flBojeHe cy najieoreorpa(J)CKO-
-c'ipaTiirpacfiCKC jejiHHime Ha ocHOBaMa j(ejcTBa tcktohckhx <c}a3a y Tepn,Hjapy vy
Cp6njn KojHMa cy nocTaBlbeHe ocHOBe 3a H3jiBajaii>e tckt<)hcko- najreoreorpacj)-

EaibH'iKa 25a, 3eMyH.
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cKo-crpaTHrpa4)cKHX u,HKJiyca. Y nocedHOM pajjy (AH”ejiKOBHh M. h A h~cjiko-
BHh J ., 1996) jja'rje ncTajhHnjn riperJiejj ereH6ypr-0THaHNiKOr nnKJivca.

Y noce6HOM pa”y BoKHHh (1980) je nncao o cejpiMeHTaijHOHoj hiikjihhhocth y
noHTy MeroxHjcKor 6aceHa. M3j;Baja - a) perpecHBHH ii;HKJiyc (HacJiare npojiyBHjajiHO -
-npno6ajicKe h ajiyBHjajiHe cpejiHHe, 6) xoMoreHH ijHKJiyc (Hacjiare TpeceTHO-MOH-
BapHe cpe”HHe) h i;) TpaHcrpecHBHH HHKJiyc (Hacjiare cTBapaHe y je3epcKoj cpeflHHii).
Ilpii TOMe i"HKJiyce CBpcTaBa y MeraHHKJiyce (Miiou,eH yonniTe, j~oibh njiHon,eH, cpeflitH
njiHoijeH h ropitH nJiHou;eH). H3 HaBejjeHor ce bhjjh jja ce H3flIBajaH,e u,HKliyca h
""Mci auHKJiyca" oji cTpaHe BoK'inha 6htho pa3JiHKyje 0jj nanrax TeKTOHCKO-najieoreo-
rpar|icKo-c4ipa4d-Hrpaf{icKHX n,HKJiyca.

Y obom pajjy HaMepa naM je jja HCTaKHeMO u,HKJiyciiH pa3Boj Tepu,Hjapay Cp6njn Ha
ocHOBaMa noBe3aHocTH t6ktohckhx 36HBaH>a h naldieoreorpac”~cKo-cTpaTHrpac~cKor
pa3Boja jjenpecnja h 6aceHa. llpaBHJiHocT pa3Boja h noHaBJiaite ii,HKJiyca je H3pa3HTa y
je3epcKHM jjenpecnjaMa h napajicKHM cpe"HHaMa Kao h y je3epcKHM cpejpiHaMa vy
nejiniiH, jjok je H3j(Bajan>e ijHKJiyca y MopcKHM cpejjHHaMa 0TejKaHO, 36or Tora hito
OBHMa y jiocajjauiitHM HCTpa*HBaH.HMa HHje o6paheHa ojjroBapajyha na*ifca.

Ha3HB. TeKTOHCK()-najieOreOrpacj)CKO-cTpaTHrpac{)CKH HHKJryc npejrcTaiuba tbo-
peBime cTBapaHe H3Mel>y jjbc TeKTOHCKe cjiase y ojrpc”~cnitM naldieoreorpac})CKHM jejrrr-
HHi“aMa. Cb3Kh HHKJtyc oj(JiHKyje ce npHcycTBOM jjBa cTajiHa 'uiana u,HKJiyca - KJiac-
thhhhm cjiojeBHMa y jion,eM jjejry h JianopoBHTO—tjihhobhthm hjih Kpe'iiia'iKHM cjio-
jeBHMa y ropibeM j(ejiy. Y noBOJfcHHM najieoreorpac{)CKHM ycjioBHMa cTBapa ce h ‘ipehir
‘Uiarr nrrKjryca - yrjbOHOCHH cjiojeBH Kojh 6ohho h BepTHKaliHo (y ropiteM Jiejry)
npejia3e y JianopoBHTO-rjiHHOBHTe cjiojeBe.

TepMHH TeKTOtrcKo-riajieoreorpacficKO-c’ipaTHi pac"cKH n;HKJiyc ynoTpe6HJiH cmo
jep 6jiH>Ke ojipe”~yje y3ajaMHy Be3dy Tektohckhx noKpeTa ca iiajieoiec)tpac{)cKO-cipa-
THrpac))CKHM pa3BojeM y npocTopy h BpeMeHy. riocToje h jjpyrn HasHBH Kao "reojiouikKH
u,HKJiycH", "TeKTOHCKH u,HKJiycH" h jip. ajiH ohh HMajy h ojipet)eHy ynoT peéy.

3AKOHHTOCTH Y PA3BOJY TEKTOHCKO-
-NAJIEOTEOrPA<DCKO-CTPATHrPA(DCKHX HHK.IVC A

y reojioniKoj HCTopnjH 3eMJbe TeKTOrrcKO-i[ajiec)reOrpac})cKO-cripar'rrrpac})cKir
u,HKJiycn cy ce 33kohhto pa3BHjajin. CMeibHBart.e irepnojja uiHpeita h cKynjfcaH,a 3eMJbe
ca tipeoBliarvjvhiiM trepHojiHMa mnpeiba, irpejjcTaBJbajy ochobhh motop Yy pa3Bojy
3eMJbe h TeKTOHCKO-najieoreorpacf)CKo-cTpaTitrpac})CKHX u,HKJiyca.

y pa3Bojy jejirror TCKn)iicK0-najrcOreQipac})CKO- ¢ ,ipa+Hipac})CKOi’ nttKJivca ojtliy'tyjyhy
yjiory HMajy: a) reojimiaMH'rKH npoi”ecn, ojjhocho TCKTOHCKe c})a3e, 6) najieoreorpac})CKe

TeoAHHaMHHKH tipoiiecH O chobhh motop 3a cTBapaibe nrtKJivca tipejtcrariJt,a jtej-
ctbo reojjHHaMH*IKHX nponeca, ojjrtociro yTHii;aj TeKTOHCKHX c})a3a, Koje cy ce ojrpasttlie
Ha pa3Boj Behnx hjih MaibHX naldieoreorpa(})CKHX jejpiHHija, a caMHM thm h Ha cTpa-
THrpac})CKH ijhkjihhhh pa3Boj y OBHMa. H a najieoreorpac})CKo-cTpaTHrpac})CKH pa3Boj Ha
BehiiM npocTopHMa yTH'ty h ciitiporeiia KpeTaiba.
najieoreorpa(})CKe o6jiacTH H3BaH Hame 3eMJbe) reojitttiaMH'iIKH nponecn cy ojtitrpaditt
(Ojyiy'iyjyhy yjiory y pa3Bojy TeKTOHCKo-najieoreorpac})CKo-cTpaTHrpac{)CKHx u,HKJiyca.

Y pa3Bojy Tepunjapa y Cp6njii TCKTOHCKe cj)a3e cy ce cyKnecHBHO o6HaBJbajie. Me-
hyTHM, CBe TCKTOHCKe c}))a3e iracy ce nojtjejiitakKO ojtpastuie y cbhm naJdieoreorpa(})CKHM
o6jiacTHMa y Cp6iijH (KapnaTO-6aJiKaHCKa, MopaBCKa, I[[yMaj(njcKa h /(nrtapcKa najieoreo-
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rpacf)CKa o0 6jiacT), a hcto TaKO hh y OKBHpHMa jejine najreoreorpacf)CKe oSjiac™ . Hcto TakKO
jel/ine TeKTOHCKe c})ase MaHHcJ)ecTOBalie cy ce y6npaH)CM, KpaJbyiirraH.eM h naBJia‘ieH>eM, Kao
h H3flIH3aH>eM jc/iHHX 6jiOKOBa ii cnyurraH>eM ;ipyrnx, /iok cy ce flpyre TeKTOHCKe c[)a3e
ojipa‘iHJie caMO pacejuui.HMa (H3juiHaH.eM h cnyiHTaH.eM). Y pa3Bojy TepHnjapa y C'pfinjn
H3jiBajajy ce jiBa KpynHa nepnojia ojipa3a TeKTOHCKIiix cj)a3a ojiiiocho h,hxoboi ManHcj)ec-
TOBaH>a: a) ncpHoji 3aKJi.yiHO ca ojipa3c)M Il caBCKe c})a3e (nepnoji KOMnpeciije) Kajia cy
BpuieHa y6npaii.a, iiaiuiaHen.a, H3jiH3aH,a h cnyiHTaH.a (raapHjaniKH nepnoji) h 6) iiepnoji
jieKOMiiipecnje, iio‘ieBiini oji jipyror jiejia 11 caBCKe cf)ase Kaj(a ce o6aBJbajy hckji.v'ihbo pace-
jian.a ca cnyraraH.HMa jcjiiiHX a irijiinan.a jipynix 6jiOKOBa (nocTraapHjaiiiKH iiepnoji).
Y 6HpaH.a, XOpH30HTajiHa Kpcrah.a- llaiuia‘ien.a o06aBJbeHa cy y cj)a3H KOMiipecnje ojiroBa-
pajyher npocTopa, a nsjinsaii.a, noce6HO ciiyiirraH,a, ojiBiijajv ce y cj)a3H jieKOMiipecnje y
raapiijarakKOM nepnojiy, hjih caMO Hsjiiriaii.eM h cnyraraH.eM y nocTraapnjaraKOM nepHOHy.

Pa3Boj TeKTOHCKO-najieoreorpa4)CKo-cTpaTHrpac})CKHX HHKJiyca y Tepnnjapv Cp-
6nje y 3aBHCHOCTH je ojj KapaKTepa cbhx tcktohckhx MaHHc})ecTanHja. Y 6HpaH.a h xopn-
30iiTaJiHa KpeTaita y OKBHpHMa jejiHe najieoreorpac})CKe o6jiacTH, nopejj ocTajior,
j(OBojie h jio iiojaBJi.HBaii.a pa3JiH'IHTHX cTpaTin pa(])CKiix jejinnnna Ha noBpuiHHH Kao h
06pa30BaH>e pasJiii'iHTor iiajieopeji,e(j)a, raro vth'ic Ha cacTaB, jic6ji.Hiiy, pacnpocTpa-
H>H> h KapaKTep iiojejinm« 'UiaiiOBa HHKJiyca. TaKo Ha npHMep KJiacTH'iui ‘iJiaii
HHKJiyca 33BHCH o0j( cacTaBa h KapaKTepa naldicopeji.ec})a npeKo Kora ce pa3BHja jejina
nalJieoreorpacficKa jejiHHHna Kao h oji KapaKTepa h jiHHaMHKe H>eHor o 60jia. Pa3HOBpcmi
jihtojiouikh cacTaB najieopejbec})a Jiaje cTBapaibe iiojiHreitHX KJiacTHTa npBor ‘uiana
u,HKJiyca, a H.nxoBa jie6jbHHa h KapaKTep ycjioBJbeH je KapaKTepoM najieopejbec})a
060jja h H>erOBOM jiniiaMHKOM.

Ojuiy'iyjyhy yjiory y pa3Bojy TeKTOHCKO-najieoreorpac})CKo-cTpaTHrpac})CKHX h;hk-
jiyca iiMajy KpeTaiba Jiy»: paceflHiix JiHimja, Jiy»: Kojnx ce Bprae H3jiH3aiba jejiHiix, a
ciiyuiTaH>a jipyrnx 6jiOKOBa. Ha Taj Ha'iHH nojia3H no CTBapaiba Jienpecnja h 6acena y
KojiiMa ce cTBapajy cjiaTKOBojiim iiHKJiycn, hjih jio TpaHcrpecnje (HHipecHje) h per-
pecnje y MopcKHM cpejiiniaMa 0ji Kojnx 3aBHCH h KapaKTep HHKlJiyca.

llajieorcorpa(})CKC cpcjimic. 3HaHajHy yjiory y pa3Bojy TCKinHCKO-naldieoreoipac})-
cKo-cTpaTiirpac})CKHx HHKJivca HMa KapaKTep najieoreorpac})CKHX jejpiHHHa. CacTaB TeK-
TOHCKO-naJieOreOrpac})CKO-CTpaTHrpac})CKOr ijiiKJdivca je y TecHoj 3aBHCHOCTH oji o6iiMa
nalieoreorpac})CKe jejiHinine, H>eHor najieopejbecjia, najieopejbecjia 060jja, jiHHaMHKe je3ep-
cKor iuiH MopcKor 6aceHa h h.hxobhx o6ojia, 0ji najieoreorpac})CKHX ycjioBa cpejiHHa (KJiHMa,
cajiHHirreT, najieo6aTHMeTpHjcKH ojihoch h cji.).

Y ‘'repnnjapv Cpénje nsjiBojeHe Cy ‘ieTiipn Kpynne nalieoreorpaclicKe o6jiac'ni -
KapnaTO-6alikaHCKa, MopaBCKa, lllyMajiHjcKa h /IniiapcKa, a y OKBHpiiMa obhx MaH>e
najieoreorpac})CKe jejiHHHiie - nenpecnje, 6aceHH Yy je3epcKHM cpejiHHaMa, hjih 6aceHH,
3ajuiBH, KaHajiH y MopckHM cpenHHaMa, Kao h KonHeiiH npejiejiH Kojn hx pasjinajajy.

Ila.ieorcoipa(])CKii ycJioiin. Tpchii Ba>Kan c})aKTop y pa3Bojy TeKTOHCKO-naJieoreo-
ipacj)CKo-c'rpa‘'rHipac})CKHX niiKJiyca npejicTaBJi.ajy najieoreorpacJicKH ycjioBH. Ha npBO
MecTO jiojia3e nalieoKJiHMaTCKe npmiHKe Koje Bliajiajy y ojjpeljeiioM BpeMeHCKOM nepnojiy.
Toiuia h cyBa KJiHMa ca noBpeMeHHM j(ejcTBOM ja'inx iiajiaBinia jiobojih jio pa3Boja KJiacTHTa
no THny TiB. iipBeHiix cepnja hjih liehii pa3Boj Kap6oHaTHiix CTeHa, jiok Tonjia h BJiaacHa
KJiHMa y cjiaTKOBOjiHHM h napajicKHM cpejiHHaMa jiobojih j(o pa3Boja Mo'iiiapa 11 crBapaiba
yrji.0HOCHHX cjiojeBa. llopejj KJiHMe, Ha pa3Boj iiHKJiyca yni'iy najieo6a'niMeTpHjcKH ojihoch
Yy jejiHoj naJdieoreorpacJdicKoj jejiHHHii,H, 3aTHM KapaKTep naJieopeJbec})a, CTeneH 3acoJbenocTH
Y MopcKHM cpejiHHaMa, jiiniaMHKa MopcKe h je3epcKe cpejiinie h jip.
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CAtTAB TEKTOHCKO-nAJIEOrEOrPA<I»CKO-CrPATHrPAOCKHX
HHKIJIYCA

TeKTOHCKO-nalieoreorpa4)CKo-cTpaTHrpa(})CKH hhkjiych 'y Tcpnnjapv Cp6nje
pa3BHjajy ce H3Mei)y ojjpasa jjbc TeKTOHCKe cfiase y ojjpcfpciiHM Man.HM hjih BehHM
nadJieoreorpa(})CKHM jejpiHHijaMa.

Y pa3Bojy jejjHor TeKTOHCKO-najieOreOrpac})CKO-cT pairarpac})CKOr HHKJiyca pa3JiHKy-
jeMo jjBa jiHTOCTpaTHrpac})CKa MJiana Kojn ce pejjoBHo jaBJbajy, a ipehn HJiaH ce jaBJba caMO y
cJiaTKOBO™HHM h napajiCKHM cpcjtnnaMa y noBOJbHHM najieoreorpa(})CKHM ycJioBHMa.

1IpBH MliaH. CBaKH TeKTOHCKO-naJieOreOrpa(})CKO-cTpaTHrpac})CKH u,HKJiyc iio'inibe
npBHM iberoBHM ‘uianoM Kojn je npejjcTaBJbeH KJiacTH'niHM cjiojeBHMa. y j(pyroM jjcjiv
ojipasa TeKTOHCKHX c})a3a pe”~0BHO j(OJia3H flo pacejiaira, iipn >icMy ce jejuiH 6jiokobh
H3jm>Ky jjok ce JipyrH cnyurrajy. y OBoj c})a3H H3pa3HTe jiniiaMHKe j(OJia3H 30 y6p3aHe
epo3Hje h jicnyjiaunje Ha KonHy h cHamaibe KJiacTH'iiior MaTepnjajia h jieiiOHOBan.e y
cjiaTKOBOjpiv cpejjHiiy hjih naK Ha o6oj[HMa je3epcKHX 6aceHa, jY>K BeJiHKHX pe'iiiHX
cjiHBOBa h cji. CacTaB, j(e§jbiina, paciipocrpaibeibe h KapaKTep KJiacTHTa y 3aBHCHOCTH
je oji jjHHaMHKe o6o0jia h 6aceHa, ibHX0OBOr cacTaBa, HHTeH3HTeTa najiaBHiia, 6p3HHe
BOMNOTOKOBa, najieoKJiIHMaTCKHX ycJioBa. y mopckhm 6aceHHMa, nopej® HaBejjeHHX
ycjioBa, KapaKTep TeKTOHCKo-najieoreorpac})CKo-cTpaTHrpa(})CKor uHKJiyca y 3aBHc-
hocth je h ojj 6p3HHe h jaHHHe TpaHcrpecnja (h HHrpecnja) h perpecnja.

y cacTaB npBor—KJiacTHHior ‘uiana HHKJiyca yjia3e Ha npBO MecTO KOHrJioMepaTH,
arjioMepaTH, iuJbyHKOBH, KpynH03pim hjih cpejiibespmi neui‘iapH, necKOBH ca co'iHBHMa hjih
HintpKaldiannjaMa necKOBHTO—jiHHOBHTHX cTeHa. ()6h'iho ce y obom ‘'uiaiiv HHKJiyca He
jaBJba cjiojeBHTocT, naj'ieinhe cy CTeHe y xaOTHHHOM Mct)yco6noM ojinocy. ripBH—KJiacTH'iHH
'uiaii HHKJiyca H3jjBaja ce Kao- KJiacTH'iim cjiojeBH, KJiacTH'ina cepnja, npiiene cepnje h cji.

Tpyrw Hlian nnK.iyca. ;T,pyrn pej*oBHH ‘'uian TeKTOHCKO-naJieOreOrpac})CKO-cTpa-
THrpac})CKor n;HKJiyca iipencTaBJben je rjiHHOBHTO—jianopoBHTHM hjih Kpe'iiba'iKHM cTe-
HaMa. CTBapaH je y je3epcKHM cpejpiiiaMa npH 3HaTHO ocjia6jbeHHM jiniiaMH'iIKHM nponc-
cHMa, hjih y MopcKHM cpeflHHaMa y c})a3aMa MHpHor pa3Boja najieoreorpa<})CKe jejjH-
HHi%e. CKopo pejjoBHO JieacH npeKO KJiacTHHHHX cjiojeBa. Yy je3epcKHM cpej*HHaMa
npeoBJial)yjy JianopoBHTO—nHHOBHTH cjiojeBH, pet)e Kpe'iita'iKH, jjok ce y mopckhm
cpejiHiiaMa nopejj tjihhobhto—3ianopoBHTHX cTeHa 3HaTHO jaBJbajy Kpe'iiba'iKH cJiojeBH,
HapoHHTo y njiHTKOBOMHM cpej*HHaMa H lipH Tonjioj KIJIIHMH.

y ¢jiaTKOBOjiiiHM h napalicKHM cpejiHHaMa jipvrn HliaH u,HKJiyca 6ohho npejia3H y
yrjbOHOCHEe cjiojeBe Koje pejiOBHO h npeKpHBa.

Tpehu HliaH niiK.ivca y noBOJobHHM nalieoreorpac})CKHM ycjioBHMa y je3epcKHM h
napajicKHM cpejimiaMa pa3BHja ce h Tpehn HJiaH UHKlJiyca npejjcTaBJben yrJbOHOCHHM
cjiojeBHMa. y napajicKHM h cjiaTKOBojuiiiM cpej(HiiaMa iioj( noBOJbHHM najieoreorpac})-
ckhm ycjioBHMa pa3BHjajy ce MOHBapHe cpejjmie y KojHMa ce cTBapajy yrjbOHOCHH
CJlojeBH KOjH cy 110JIBojellH JianOpOBHTO—TJIHHOBHTHM CJlojeBHMa KOjH cy CTBapaHH y
cha3H noBehaiba je3epcKor HHBoa, a y napalicKHM cpejimiaMa H3Mel)y yrjbeHHX cjiojeBa
yMehy ce JianopoBHTo—rjiHHOBHTo—necKOBHTH cjiojeBH CTBapaiiH y c})a3aMa njiaBJbeiba
MOHBape MopeM.

NnA.IEorEorPAa>CKE cpe®hhe
Yy Tepnnjapy Cpé6nje TeKTOHCKO-najieOreOrpa(})CKO-cTpaTHrpac})CKH hhkjivch pa3-

BHjajy ce y ’lipn nalieoreorpa(})CKe cpejimie: a) je3epcKe cpejimie, 6) napaJiCKe cpej*mie h
h) MopcKe cpej*HHe.
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a) Je3epcKe cpeflHHe. Y Tcpunjapy Cp6nje BejiHKO pacnpocTpaH,eH>e HMajy je3ep-
CKe cpeflHHe, noHeBimi ojj ropiter eon,eHa, npeKO ojmroijeHa, erepa, ereH6ypr-OTHaHra,
KapnaTa a 3HaTHO Maite y MJiafjiiM ojjejbijiiMa. y nojefIHHHM nepnoflHMa, Kao Ha npHMep
y ereH6ypr-0THaHry TepiiTopnja Cpénje je npejjcTaBJbadia "3eMJby ca XHJbafly je3epa"
o~hocho y obom nepHOfly bcjihkh npejjejm cy noKpHBeHH je3epHMa, ihto BHiue HHrne
Hiije 6ho cjiyriaj y octbjihm BeKOBHMa. Jlo'iemnn o/i 6ajjeHCKor BeKa 3HaTHO ce CMaibvjv
je3epcKe noBpmime ay ceBepmiM jjejiomiMa Cpénje noBehaBajy ce MopcKe cpejimie.

Y je3epcKHM cpejpmaMa pa3Biijajy ce flBa pejjoBHa HJiaHa i®"HKJiyca: a) KJiacTHTHH
cjiojeBii h 6) JianopoBHTO-rjiHHOBHTIi cjiojeBii. | laiie/iena /iBa ‘iJiaila TeKTO0iicK0-najie0-
reorpaff)CKO-ciipa'rm pac{icKiix u,HKJiyca pa3BHjajy ce y cbiim najieoreorpacJicKHM ;ien-
pecnjaMa h 6aceHHMa y cBe ‘ierapH najieoreorpac{)CKe o6jiacTH - KapnaTO-6ajiKaHCKa,
MopaBCKa, IllyMa/(njcKa h J],HHapcKa.

Tpehii TJian TeKTOHCKO-nalJieoreorpacJjcKo-cTpaTHrpac~cKor u;HKJiyca - yrjbOHOc-
hh cJiojeBii cTBapaH je caMO y ohhm najieoreorpacJicKHM jeflHHHii,aMa y KojHMa cy
nocTojaJiH noBOJbim iiaJieoreorpacficKH ycJioBH. TaKO ce y Tepn;Hjapy Cp6nje yrjpbOHOcim
cjiojeBH pa3BHjajy y jjoibeojmnmeiicKOM u;HKJiycy: jjo6pocpehKa cepnja, alJiHKcapcKa
cepnja; iiapo'iirro y erepcKOM BeKy: a) y KapnaTO-6aJiKaHCKoj o6jiacTH - jejiannin'iKa
cepnja, ceitcKa cepnja, 6oroBimcKa cepnja; 6) y MopaBCKoj o6jiacTH: alJieKCHHaTKa
cepnja, 'iv'iajicKa cepnja; y ereH6ypr-OTHaHMKOM nnKJiycy: y KapnaT0-6aJiKaHCKO0j
o6jiacTH - THTJiyHKa cepnja, paKOBO6apcKa cepnja, KitajKeBaHKa cepnja, 3Be3/iaHCKa
cepnja, y MopaBCKoj o6jiacra: pa>KaibCKa cepnja, CH6HHHKa cepnja, KpHBope’iKa; y 1Uy-
Ma/mjcKoj o6jiacTii: rpy*aHCKa cepnja, jaceHHTKa cepnja, KpymeBiiiKa cepnja; y J3,HHap-
paijeBaHKa cepnja. Y KapnaTCKOM BeKy yrjpOHOCHH cjiojeBH cy 3HaTiio pei)H h HeMajy
eKOHOMCKH siia‘iaj. Y 6ajlencKOM, capMaTCKOM n naHOHCKOM BeKy je3epcKe cpejimie cy
3HaTHO peflyn,HpaHe. ¥y nOHTCKOM BeKy yrJbOHOCHH cjiojeBH je3epcKHX cpe”HHa Hapo-
hhto ce pa3BHjajy y Kocobckom 6aceHy - h MeTOXHjcKOM 6aceHy - KocoBCKa cepnja.

6) llapajicKke cpe;iniie y Tepu,Hjapy Cp6Hje pa3BHjajy ce y ojipeljeiiHM tcktohcko-
-najieoreorpa(|)CKo-cTpaTHrpac{)CKHM miKJiyciiMa noce6HO y 6afleHCKOM, capMaTCKOM h
NOHTCKOM i[HKJiycy.

y napalJicKHM cpejmnaMa pa3BHjajy ce ji>>a pcj|OBiia 'uiana u,HKJiyca: a) KJdiacrii'inn
cjiojeBH y jioii.cm h 6) JianopoBirro—tjihhobhth cjiojeBH y ropihCM Kojn 6otho npelia3H y
yrJbOHOCHe cJiojeBe a h npeKpHBa OBe. yrjpOHOCHH cjiojeBH napajicKor nina pa3BHjajy ce:

Yy 6ajieiicKOM BeKy y IllvMajinjcKoj o6jiacTH - y ljcorpajicKOM 6aceHy - no CTe-
BaHOBHh I1. koji XapKOBa npncymran je XOpH30HT " ... yrjbeBirre noMajio iiiKpHJbaBe
rJiHHe ca KOMaj*HMa yrjba (fle6jbime 0,10 - 0,30 m). . jy*Ho oj* KocMaja opam aTKii
yrJbOHOCHH cjiojeBH, y MopaBCKoj o6jiacra - J],ecn0TOBaHKH 6aceH - xop. H,, MjiaBCKH
6aceH; y capMaTCKOM TeKTOHCKO-najieOreOrpac{)CKOM UHKjiycy pa3BHjajy ce yi JoOOHOCHH
cjiojeBii Ha jy*"HOM o60fly Beorpaj(CKor 6aceHa - Ha najiimaMa KocMaja; y MopaBCKoj
o6jiacTii - llcciiOTOBa'iKH 6aceH (xop. B) h jip.; y naHOHCKOM BeKy pa3BHjajy ce y
BeorpajiCKOM 6aceHy-yrjbonocHH cJiojeBH Hpjiyne, aMcpnhcKii yrjpOHOCHH cjiojeBii; vy
MopaBCKoj o6jiacTH-/Icciio'roBa'iKH 6aceH (xop. A). Y noHTCKOM BeKy 3HaTHO pac-
npocTpaibeibe h j~e6jbHiia yrjpbOHOCHHX cjiojeBa pa3BHjajy ce y KO0JiybapcKOM 6ace-
Hy-KOJiy6apcKH yrjpbOHOCHH cjiojeBH, y KocTOJia'iKOM 6aceiiy-Koc-ojia'iKH yrjboHocHH
cJiojeBH.

i) MopcKe cpe~mie Y Teu,njapy Cp6iijc pa3BHjajy ce Y jioiboiiajicoucncKOM u;HKJiycy
(IllvMajinjcka o6jiacT, IlniiapcKa 06jiacT); 3aTiiM y ropib0e0i],eHCKOM iiHKJiycy (Kap-
naTO-6ajiKaHCKa o6jiacT, MopaBCKa 06jiacT, IllvMajnijcKa 06jiacT h HniiapcKa o6nacT);
y jjJOH>00JiHr0ileiicKOM u,HKJiycy - IlllyMajinjcKa o06jiacT h IliinapcKa 06jiacT. y jioii.cm
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fiajieiiv jjojia3H flo pa3JiaMaH>a h cnymTaH>a ceBepHHX /(CJioBa TcpirropHje Cpfuije y Koje
npocTope Hafl[Hpy MopcKe bojjc tbko jla ce MopcKe cpejuine pa3BHjajy y: jjon.oGajjencKOM
u,HKJiycy, ropii>o6aj(eiicKOM HHKlJiycy, capMaTCKOM, naHOHCKOM h noHTCKOM u,HKliycy
Kajja jipjiasii j(o onuiTHX H3jjH3aii.a h npecTaHKa MopcKe cej(HMein'aniije.

Y Tepu,Hjapy CpGnje H3jiBajaii>y TeKTOHCKO-iiajreOi’eOrpar}icK0-cTpaTnrpaflicKnx
HHKJtyca HHje oG pahena noipe6na iia>Kii.a. HO, Ha OCHOBY nocTojehnx nojjaTaKa Mory ce
peKOHCTpYyHC3TH TeKToiicKo-iiajieoreorpacjicKkO-cTpaTiirpacjjckKkH uHKJrycH h h>hxobii
Me~yco6HH ojjhoch. Met)yco6HH ojjhoch H3Mel>y nojej;HHHX u,HKJiyca y mopckhm
cpej*HHaMa, Kao h H3Mei)y nojeflHHHX ’iJiaHOBa u,HKJiyca y saBHCHocTH cy 03 najieo-
pejbecfia 6aceHa h o6oHa, jaHHHe TpaHcrpecnje h jjHHaMHKe 6acena 11 0603a, najieoreo-
rpac})CKiix ycjioBa - KJiHMa, 3acojbeHocT, najieo6aTHMeTpnjcKH ojjhoch h cji. Y mopckhm
cpejiniiaMa pejjoBiio nej(ocTaje Tpehn 'Uian u,HKJiyca - yrjpOHOCHH cliojeBH, jep HHcy
nocTojajiH noTpe6HH ycjioBH 3a h>hxob pa3Boj.

PA3BOJTEKTOHCKO-IIAJIEOrEOrPA<J*CKO-CTPATHrPA<DCKHX
HHK.iyCA no nA.IEOrEOrPA<DCKHM OBJIACTHMA
h yHYiAP jeji;heob.iacth

TeKTOHCKO-nalJieOreOrpac})CKO-cipaTHrpac})CKH uhkjivch pa3BHjajy ce yHyTap na-
Jieoreorpac})CKHX o6jiacTH, Kao HajKpynHHje nalieoreorpac})CKe jejjHHHU,e Y Tepu;Hjapy
Cp6nje. Y iiojejiHHHM TeKTOHCKO-iiaJieOre Orpac})CKO-CTpaTHrpac})CKHM u,HKJiycHMa pa3-
Biijajy C€ HCTOBeTHe cepnje 1lla 'iirraBOM npyacan>y najieoreorpac})CKe o6jiacTH, alJiH cy
'icmhn npHMepn rjie Ce ynyTap jejine najieoreorpac})CKe o6jiacTH pa3Biijajy /u> hjih
BHine cepnja. NOCEBNO ce cepnjc h cjrojeBH Mel)yco6HO pa3JTHKyjy NO j(€6)jhniiii. Tak 0 Ha
npHMep y noce6HOM pajjy AHijejikOBHh M. (1990) je npHKa3ao pa3jriiHHT pa3Boj
erepcKor h ereH6ypr-0THaHruKOr ri,HKJiyca Y hctohhhm h 3anaj*HHM flejioBHMa MopaB -
cKe nalieoreorpac})CKe o6jiacTH. AjicKkCHiia'iKa cepnja y hcto'ihhm MopaBHjiiiMay erep-
ckom UHKJiycy HMa jie6ji.Hiiy 1.000 m Ca CBa Tpn 'iJiaHa u,HKlJiyca (ajieKcnna'iKii KliacTH-
th, ajieKCHHanKH yrjpOHOCHH cliojeBH h ajieKCHHa'iKH Jianopuii) ca y6HpaibHMa h
HaBJianeitHMa. HcTOBpeMeHO ce Y 3anafliiHM MopaBHjiHMa pa3BHja iiyrajicKa cepnja ca
cBa TpH 'uiana - 'iv'uuickh KJiacTHTH, 'iv'iajicKii yrjpoHocHH cliojeBH h ‘iv'iajicKH mapeHH
cjrojeBH yKynHe Jie6ji>mie 250 m ('iviiaJicKH KJiacTHTH - 200 m, ‘iv'iajicKii yrjpOHOCHH
CliojeBH - 20 m h “nalicKa rnapeHa cepnja 30 m). HcTOBpeMeHO cy ceflHMeHTH QY-
najicke cepnje caMm0 H3paceflaHH.

Y ereH6ypr-OTHaHuUiKOM u,HKJiycy y hcto'iiihm MopaBiijiHMa yKynHa Jie6ji.iiiia
pa*aibCKe cepnje h3hoch 1.000 m (pa>KaibCKH KJiacTHTH 500 m h pa*aH>CKH Jianopu,H h
rjiiHHii,H 500 m), jiok ce y 3anajjHOM flejiy MopaBHjja pa3BHja pamHHKa cepnja ca fle6-
JbHHOM ofl 360 m (floiba PauiHi”a), 400 m (Cn6HHya - 6ym. B 11/82, B 9/82) 11 500 m
(CH6imu,a- 6ym. B 10/82).

Hcto TaKO h Y MaibHM nalieoreorpac})CKHM jcjiniinnaM a-jieiipeciije, 6aceHH, pa3-
juiKyje ce cacTaB, j(e6jbHHa h cji. TeKTOHCKO-najieOreOrpac})CKO-cTpaTHrpac})CKHX ijhk-
jiyca. TaKo Ha npiiMep y O0JiHr0ii;eHCKOM u,HKJiycy “imapcKe o6jiacTH y ‘'la'iancKoj
jienpeciijn pa3BHjajy ce: TpcTeini'iKa cepnja, KaMenn'iKa cepnja, ceMciipaniKa cepnja; y
ereH6ypr-OTHaHmMKOM hhkjivcv AiuiapcKe nalieoreorpac})CKe o6jiacnr pa3JiHKyjy ce - y
MeToxHjcKoj jieiipccnjn - nehcKa cepnja, y M6apcKoj jicHpecnjii - japanjiojicKa cepnja, Y
Ma'iancKoj jienpecnjn - ‘ia'iancKa cepnja, y neurrepcKoj j(enpeciijn - cjciiH'iIKa cepnja, Y
KpeMaHCKoj jicupeciijH - KpeMaHCKa cepnja, y BajpeBCKoj ,ucirpecnjn - pa”eBCKa cepnja.

M3HeTH npHMepH pa3Boja 'i'eKTOncKo-iiajieoreoipac”"cKo-c'rpa'nirpacJicKkH” khk-
Jiyca yKa3yjy Ha pasliii'iHTO jiejc'i'Bo tcktohckhx c})a3a y iiojejiniinM iiajieoreoi pacpcKHM
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o6jiacTHMa iuto je jtjiobhjio h pa3JiHMHiy ;[H!iaMHKYy jjenpecnja h 6aceHa yHyTap jejnie
najieoreorpafckc o6jiacTH. O 0BOMe ce Mopa bohhth paTiyna npn HCTpa>KHBaii»y
TeKTO0iicK0-iiaJieOreOrparjicK0-cTpaTnrpac})CKHX u;HKJiyca y Tepn;Hjapy Cp6nje.

TEKTOHCKO-nAJIEOrEOrPAOCKO-CTPATHrPAOCKH
HHK.HYCH H (DJIHIII

OjiHiriHe TBopeBHHe y je/iiioM TeKTOHCKO-iiajieOreOrpaf{)CKO0-ciipaTnrpa(})cKOM

jajy ce MHKponiiKJiycn Kojh npej(CTaBJhajy c})jiHtiiue pHTMOBe y KojiiMa ce CMCiryjy j(Ba
hjih TpH HJiaHa Kao ihto je cjiyqgaj y OCTpy>KHHHKOM c})JiHiiiy, jbhihkom c})JiHiily j~para-
'ieBCKOM c})jinuiy. MeryTHM, y TonjiH’iKOM c})JiHUiy (ropitoeoiteHCKii u,HKJiyc) pa3JiH-
KyjeMO cepnjy KOHrjioMepaTa h JianopoBHTO—+JIHHOBHTHX cjiojeBa y cMeH>HBaifcy (rpvé6ii
d)jihin, 0JIHCTOCTpOMCKa jejjHHiina), npeKo Kojnx jiokh iieiii'iapcKo-ajieBpojnrrcKH
gjihih ("6aHKOBHTa jejjHHIma"™) h na Kpajy ajieBpojiHTCKO-neiii'iapcKH djjiiiui ("TaHKO-
cjiojeBHTa jejiHHiina").

TEKTOHCKO-nAJIEOrEOrPAOCKO-CTPATHrPAOCKH
HHK.HYCH H ByJIKAHH3AM

ByjiKaHCKa aKTHBIiiocT y nojejimiHM TeKTOiicKO-iiajieoreorpacjjCKo -cTpaTnrpac})-
ckhm u,HKJiycHMa HMa Behn hjih MaitH 3iia‘iaj. ByjiKaHCKa aKTHBHOCT je y TecHoj Be3H ca
oj(pel)enHM TeKTOHCKHM cj)a3aMay npocTopy h BpeMeHy.

ByjikaHCKe TBopeBHHe y mrepnnjapy Cpé6nje jaiuhajv ce y bhjiv TaH>HX cjiojeBa h
npocJiojaKa y jejinoM, y 06a iijih y CBa TpH ‘uiana ii;HKJiyca Kajia 6htho He vth'iv Ha
KapaKTep TeKTOHCKO0-naJieOreOrpacj)CKO0-CTpaTHrpac})CKOr nnKJivca, ojihocho He MeH>a-
jy H>HXOBe ocHOBHe oco6HHe.

Met)yTHM, y iiojejjHHHM tcktohcko—haneoreorpac})CKo—TpaTHrpac}>cKHM hhkjivch-
Ma ByjiKaHCKa aKTHBHOCT je cjio>KeHa h BHinecTpyKO ce o6naBJi>a ynopejio ca oj(Bnjaii,eM
nponeca ccjiHMeiiTannje Kajia ce cTBapajy BVJiKaHoreHO-cejiiiMeiiTiic cepnje.

ByjiKaHCKe TBopeBHHe Koje 6htiio He MeH>ajy KapaKTep 'uianoBa niiKJiyca jaBJbajy
ce: y ropii.eM eou,eHy KapnaTO-6ajiKancKe o6jiacTH y pTaitcKoj npBeHoj ccpiijn; vy
MopaBCKoj o6jiacTH - y TJiaMHHCKHM kjiacTHTHMa (BjiacHHCKa jieiipeecnja), y ii‘imi,-
ckhm iipBeHHM KJiacTHTHMa (BpaitcKa j(eiipecnja), y jion.oojinroneiicKOM n,HKJiycy - vy
jto6pocpehcKoj cepiijH, y 6abyuiHHiIKoj cepnjn, y Crpe30Ba'iKOM 6aceHy, y 6ynnpcii,-
CKHM rJIHHI"HMa H lielll'lapHMa H 6yiUTpeH>CKHM 6HTYMHHO3HHM rJIHHH,HMa (BpaifcCKa
jienpeciija); y 'ipcTeiiHTKIiiM npiieiiHM KJiacTHTHMa (MopaBCKa, IllvMajinjcKa h j'ImiapcKa
o6jiacT).

ByjiKaHCKa aKTHBHOCT Kao iipoii3Boji ja'inx TeKTOHCKHX KpeTaifca, ca cyKii;ecHBHHM
H3JiHBaH>HMa ynopej(o ca iiponeciiMa cejiHMeirranHje jiobojih jjo 06pa30BaH>a ByjiKaHO-
reHO—eejHMeHTHHX cepnja, Kajra h 6htho ywrii'ie na KapaKTep TeKTOHCKO—najieo-
reorpac})CKo-cTpaTHrpac})CKHX n;HKJiyca. TaKo Ha np. oBaKBa ByjiKaHCKa aKTHBiiocT
jaBJba ce: y ropiboeoneHCKOM u;HKJiycy y MopaBCKoj o6jiacTH - TJiaMHHCKH ByjiKaiiHTH n
TJiaMHHCKa ByjiKaHoreHo-cejiHMcirnia cepnja (BJiacnncKa j(eiipecirja), y ropibCM eo-
Heiiy-jion,eM oliHrou,eHy pa3BHja ce Kocaiui'ika iiyjikaHoreiio-cejuiM eH Tiia cepnja (Jle-
BaiKO-KpvmeBaiKa jrenpecnja), bhthhckh ByjiKaHHTH (IllvMajuijcKa o6jiacT) y Kap-
naTo-6aJiKaHCKoj o~JiacTH-ojiHronencKH BeK—CMaK0BCKa ByjrKaHOreHO-cejiHMcirnia
cepnja, y MopaBCKoj o6jiacTH-Jieu,Ka ByjiKaiioreHO-cejiirMcirriia cepnja, KonaoHH'iKa
ByjiKaHoreHQ—eej*HMeHTiia cepnja, h jip; y ereH6ypr-OTHaHHIKOM u,HKJiycy ByjiKaHCKH
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iipojivKTH ce jaBJbajy y cBe ‘ieTnpn najieoreorpac{)CKe o6jiacTH: a) KapnaTO-6aJiKaHCKa
o6jiacT y CBpjhniiiKoj cepnjn, 'iHTJiyiKoj cepnjn, KH.a>KeBa’iKoj cepiijn; y MopaBCKoj
o6jiacTH - pa>Kan,cKa cepnja, ‘'iyTajicKa cepnja; y UlvMajinjcKoj o6jiacTH-mhjiaiioiui‘ikh
cJiojeBH, cjiana’iKa eepiija h jip.; y J],HHapcKoj o6jiacTH - TaKOBCKa ByjiKaHore-
HO-cejiHMeHTHa cepnja; y KapnaTCKOM u,HKJiycy y BHUie o6jiacTH - cjenn'iKH Tyc})03HH
neiii'iapn, THjaHCKa cepiija Kao h y MopaBCKoj o6jiacTH - jyroBa'iKa (Me~yxaiicKa)
cepnja, BpaiBCKa cepnja h j(p. Y 6ajiencKOM BeKy iiajiripaaHriijH cy mipen‘iaiicKii Byji-
KaHHTH. Y capMaTCKOM ii;HKJiycy jaBJbajy ce Maibe BHine nojaBe y KHc»ceBa'iKo-cpeM-
hhhkhm KpeqgitaHHMa.

TEKTOHCKO-IIAJIEOrEOrPA®CKO-CTPATHrPA<DCKH
HHKJIYCH H TEKTOHCKH HHK.JI'YCH

Pa3Boj TeKTO0iicK0-iiaJieOreOipacj)cK0-cTpaTHipact)cKHX HHKJiyca y TepHHjapy Cp-
6nje Be3aH je 3a TeKTOHCKe c})a3e Koje cy no tcktoiickhm MaiiiicrecTannjaMa pa3BpcTaHe
y jiBa TeKTOHCKa HHKJiyca: a) CTapoajincKii Tepnnjapim tcktohckh H,iikliyc h 6) Mlia-
jloajiiiCKH TepnnjapiiH tcktohckh hhkjivc.

a) CTapoajincKH TepnnjapHii tcktoiickii n;HKJiyc ojip.njao ce oji rpaiiHu;e Kpejja-na-
Jieou;eH na 3aKJFy'iiio ca Il caBCKOM cj)a30M. Obom tcktohckom miKliycy iipHiiajiajv
TeKTOHCKe cf)a3e: jiapaMHjcKa, luinpcKa, iiHpniiejcKa, xejiBeTCKa, | eaBCKa h Il caBCKa
cj)a3a.

y obom TeKTOHCKOM niiKlivev y Tepu;Hjapy Cp6nje TeKTOHCKe jiHCJioKanHje h jiv>k
obhx jienpecnje h 6aceHH pa3BHjajiH cy ce npaBUHMa: y KapnaTO-6alikaHCKoj o6jiacTH -
CC3-JJH h C3-JM; y MopaBCKoj o6jiacTH h LllyMaj(HjcKoj o6jiacTH - CC3-JJH, ay
jlniiapcKoj o6jiacTH - C3-JM a nojjpeijeno CC3-JJH .

TeKTOHCKe (fiase CTapoajincKor Tcpnnjapiior TeKTOHCKor niiKJivca MaHHcJ>ecTyjy ce
y6npan,eM, iiaBlia'ien,eM, H3jiH3aH>eM h cnyuiTaibeM y iiojcjiHHHM iiajieoreorpac})CKHM
ob6jiacTHMa (KapnaTO-6ajikaHCKa, hctohhh jieo MopaBCKe o6jiacTH, JimiapcKa o6jiacT).
Mel)yTHM, CBe TeKTOHCKe c|)a3e HHcy ce nojjjejjnaKO ojipasiuie y cbhm iiajieoreorpacj)-
ckhm o6jiacTHMa. Ha Tab6ejiapHOM nperjiej(y jja're cy TeKTOHCKe cj)a3e h u,HxoBe
MaHiicjDecTaijHje y CBe 'ieTnpn najieoicorpacjicKke o6jiacTH.

6) MjiajjoajincKH Tepu;HjapHH tcktohckh hhkjivc otiio'ico je ca jipvniM nepnojioM
ojjpasa Il caBCKe cj)a3e - nepnoji AeKOMiipecnje o6yxBarajyhn | h Il uiTajepcKy cjjasv, | h
Il aTHHKYy c|)a3y, MojijjaBCKV cj)al3y, poj(ancKy h cJiaBOHCKy cf)a3y.

TeKTOHCKe cj)ase obot HHKJiyca ojipasiuie cy ce caMO pacejianaiMa ca H3jiH3aH,iiMa
jejniHX 6ji0K0Ba a cnyuiTaibHMa jjpyrnx, 6e3 y6Hpau,a h iiaBlia'ieii>a.

nopej; jiHCJiOKaiuija Koje cy iiacjie{)eHe H3 iiperxojinor TeKTOHCKor H,HKlJiyca
jaBJbajy ce h hobh pacejrn npaBi*fa CH -J3 h H-3 (KapnaTo-6ajikaHCKa, MopaBCKa h
IllvMajiiijcKa o6jiacT) h c3-JH (JImiapcKa o6jiacT). I'acejjn eKBaTopnjajiHor h
cybekKBaTopHjajiHor npy>Kaii>a ycJioBHJiH cy pa3liaMaiba KonHemix cpejpina yHyTap no-
jejiHHHX najieoreoi pacj)CKHX o6jiacTH, TaKo jia je 0O6pa30BaHa hobb reHepau,Hja 6aceHa y
KojHMa ce ojiBiija | ccjiHMeiiTHH n;HKJiyc (ereH6yp r-0THaHUiKH HHKJiyc) jjok ce vy
Hacjie"eHHM jieiipecnjaMa pa3BHja Il hjih Il cejiHMeHmnii u,HKJiyc.

TEKTOHCKO-nAJIEOrEOrPAO)CKO-CrPATHrPAOCKH HHKJIYCH
y TEPHHJAPy CPBHJE

y Tcpn,Hjapy Cpb6nje pa3JiHKyjeMO 13 TeKTOHCKO-najieOreOipa(})CKO-cripaTii-
rpac}))CKHX nnKJivca Kojn cy jiarn Ha Ta6ejiapHOM iiperJiejiv. CBaKH hhkjivc pa3Biijao ce
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H3Me”y nse TeKTOHCKe c})a3e; y noeeGiiHM KOJiOHaMa jiaTe cy TeKTOHCKe MaiiHcjiecTauiije
CBaKe TeKTOHCKe cj)a3e, 3aTHM c|3a3e MarMaTCKe aKTHBHoc'in (ByjiKaHH3aM, njiyTOHH3aM)
a y noceSHOM oj(eJbKy H3HeTe cy jjenpecnje h dacenn ca cepnjaMa h cjiojeBHMa y cbhm
najieoreorpacjick HM o6jiacTHMa.

JI,oH>oiia.ic«uciicKii UHKJiyc Kao iiajcTapHjii TCpnHjapirii hhkjive y Cpdnjn pasBHjao ce
iioji flejcTBOM lJiapaMHjcKe c})a3e. Y KapnaTo-6ajiKaHCKoj h MopaBCKoj o6jiacTH JiapaMHjcKa
c{)a3a jiobojih jjo onunrn H3jiH3aiha Kajja je 06pa30BaH0 KapnaTCKO-MopaBCKo Konno 6e3
cejjHMeHTaiHoniLX npocTopa. Met)yniM, y IllvMajinjcKoj h /ImiapcKoj o6jiacTH JiapaMHjcKa
c[)a3a je ycJiOBHJia pa3Boj cj)jiHIUHHX 6aceHa, TaKO j(a ce y IllyMajinjcKoj o6jiacTH CTBapao
ocTpy*HHgKH c¢J)JiHm, a y /ImiapcKoj o6jiacTH JbHIUKH h jiparaneBCKii cj)Jinui. H cto TaKO
peajiHa je npeTnocTaBKa jja ce naJdieoreHH cej(HMeHTH H3 CH BocHe HacTaBJbajy h y
npocTope CaBCKe jtenpecnje y C3 C'pénijn.

ropiboeoucncKH uhkjive orno’ieo je jja ce pa3BHja noKpeTHMa HJinpcKe cj)a3e a
3aBpmHO noKpeTHMa nHpHiiejcKe cj)a3e. Y npBOM, KOMnpecHOHOM nepnojiy iiJinpcKe
cj)a3e jjoihjio je j®o y6Hpan>a h HaBJiageH>a, noce6HO y KapiiaTO-6ajiKaHCKoj o6jiacTH,
3aBpmHBmMn ce omiiTHM H3jjH3aibHMa. Y flpyroM - j(eKOMiipecHjcKOM nepnoj(y j~ojia3H jjo
pacKOMajiaiiaii.a jiv>k KpynHHX juicjioKaniija Kajia HacTajy jienpecnje: a) y Kapna-
TO-6aJiKaHCKoj o6jiacTH PTaibCKa jienpecnja ca pvjnniKOM cepnjoM, /I<)6pojiojicKa
(BopcKa) jienpecenja ca 6opcKHM KJiacTHTHMa, Majjiaime'iKHM KJiacTHTHMa, pvjlIHHICKoM
cepnjoM, nnpoTCKa j~enpecnja ca npncjaHCKHm KJiacTHTHMa h nnpoTCKHM Kpe'HbauHMa,
Ba6yiiiniuiKa jienpecnja ca sboiui'ikom cepnjoM; y MopaBCKoj o6jiacTH: BjiacHHCKa
jienpecHja - TJiaMHHCKa cepnja, BpaibCKa jienpecnja - TproBHmKH ByjiKaHHTH, hhhii>ckh
KJiacTHTH h 6ym rpeibCKH Kap6oHaTH; JleBa'iKO-KpymcBa'iKa j(enpeciija - KypiuyM-
JinjcKH KJiacTHTH, TonjiH'iKH c})Jihiii, Kocaiui'iKa ByjiKaiioreno-ccjinMenTiia cepnja (j(on,n
jjeo); y IllvMajmjcKoj h /IniiapcKoj o6jiacTH - bhthhckh ByjiKaHHTH, 6Hiia'iKH KJiacTHTH.
BHjao ce y: KapiiaTO-6ajiKaHCKoj o6jiacTH y PTaibCKoj j(enpecnjH - j(o6pocpehcKa ce-
pnja; AjiHKcapcKoj j(eiipeciijH - aJiHKcapcKa cepnja; y MopaBCKoj o6jiacTH - BpaibcKa
Jteiipecnja - BpaibCKa cepnja (KO03ja'iKH KJiacTHTH h ii'iHibCKH ijihhuh h neiii‘iapn;
JleBa'iKO-Kpvmeua'iKa j(eiipecnja - KocaHH'iKa ByJiKaHoreiio-cej(iiMciimia cepHja; vy
LLIyMaj(HjcK()j H JIHHapCKoj 06jiaCTH - 6)lIHa'lKH KJiaCTHTH H 6HIlaTKH CJlojeBH.

ropiboojiH roiicH CKii nHKJiyc oj(BHjao ce H3Met)y xejiBeTCKe c})a3e h | caBCKe c})a3e y:
KapnaTO-6ajiKaHCKoj o6jiacTH - PTaibCKa jienpeceiija - 30pyHOBaTKa cepiija (30pyHO-
BaTKH c})JiHm), Ba6ymiiH'iKa jienpecnja - 6a6yiniiH'iKa cepnja; y MopaBCKoj o6jiacTH -
JleBa'iKO-KpymeBa'iKa jjeiipecnja - 'ipcTcnii'iKa cepnja; y lllyMaj(HjcKoj o6jiacTH - Tpc-
TeHH'iKa cepnja; y /"HHapcKoj o6jiacTH - ceMejjpaniKa cepnja, TpcTeiiH~"Ka cepnja h
KaMeHH'iKa cepnja.

ErepcKH hhk.ive pa3BHjao ce H3Mel)y | h Il caBCKe c})a3e y : KapiiaTO-6ajiKaHCKoj
o6jiacTH - JejiamiiH'iKa jieiipecHja-jeJiainiiH'iKa cepnja, CeibCKa j(eiipecHja-ceii>cKa
cepnja, BoroBHHCKa j;enpecHja-6oroBHHCKa cepnja h MaHojjiHHKa cepnja; y MopaBCKoj
06jiacTH - MopaBCKa j(eiipecHja-ajicKCHiia'iKa cepnja, JleBa'iKO-Kpyiiiciia'iKa jienpe-
cHja-'iy'iajicKa cepnja, MapKona'iKa jjenpecnja-iioiiocejicKa cepnja; y IllvMajiHjcKoj h
/],HHapcKoj o6jiacni nocTojaldia je KonHeHa cpej(Hiia.

EreH6ypr-oTHaHHIKH niik Jiyc HacTao je H3Mei)y Il caBCKe (})a3e h | nrrajepcKe c})a3e. Y
jipvi'OM nepnojjy Il caBCKe c})a3e j(OJia3H jjo cTBapaiba HOBe reHepaniije pacejia npaiina
CH-J3 nh H-3 jiy>K KojHX ce o6pa3yjy je3epcKH 6aceHH kojh cy noBe3HBajiH j(enpecnje
MepnjdijancKoi' iipaBi(a npy*aH>a. Pa3BHjao ce y: KapnaTO-6ajiKancKoj o6jiacni - paKOBO-
6apcKa cepnja, 'HiTJiv'iKa cepnja, Kii.a>Keiia'iKa h 3Be3j(aiicKa cepnja; y MopaBCKoj o6jiacni -
MopaBCKa Jienpecnja - pa>KaibCKa cepnja, Jacripe6a'iKO-jyxopcKa jienpecnja - pa>KaibCKa
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cepnja, JleBa'iK O-KpyiiicBa'iKa jienpecnja - paiini'ika cepiija, cn6nsi'ika cepiija; y lllyMa-
/injcKoj 06jiacTO - UiyMa/(njcKa /(eiipecnja - cjiana'iKa cepnja, ipy*aHCKa cepnja, jaceiiii'iKa
cepnja, licii'ia'ika cepnja; MHJjaHOBa'iK0O- 6cjian0BH'iKa j/enpecnja - MiuianoBa'iKa cepnja,
6yKyjbCKa cepiija, KpvmeBH'iKa cepHja; y /l,iiiiapcKoj o06jiacTH - KocoBCKa h MeToxnjcKa
jicnpecnja - nehcKa ccpnja, neiirrepcKa Jieiipecnja - cjeini'iKa cepnja, M6apcKa j/eiipeciija -
japaiijrojicKa cepnja, HanancKa jienpcccnja - ‘ia'iancKa cepnja, TaKOBCKa cepnja, KpeMaHCKa
jieiipecnja - KpeMaHCKa cepnja, BalJbeBCKa jieiipeecHja - pa”eBCKa cepnja h CaBCKa j(en-
pecnja - TaMHaBCKa cepnja.

KapnaTCKH i"HKJiyc HacTao je H3Me~y | h Il urrajepcKe cjla3e y: KapnaTO-6aji-
KaHCKoj o6jiacTH - >Kary6ii'iKa cepnja, BpMuancKa cepnja, cjiaTimcKa cepnja; y Mo-
paBCKoj o6jiacTH MopaBCKa jienpecnja - MpaMopcKa cepnja, Jaclipe6a'iKo-jyxopcKa
Jiciipecnja - MpaMopcKa cepnja, jvroBa'iKa cepHja, JleBa'iKO-KpyiiieBa'iKa /lenpecnja -
6¢cjiii'iKa cepnja; y LIllyMajiHjcKoj o6jiacTH - niyMajuijcKa ccpnja; y JLiiHapcKoj 06-
jiacTH—jeHHHKH TycJ)03HH necKOBH (LleniTepcKa j(ciipecnja), Llo>KeiiiKa jienpecnja - 110-
aceuiKa cepnja, lla‘iancKoj Jieiipcciijn - THjaHCKa ccpnja, H 6apcKa jiciipeciija - Tpen-
"jaHCKH ByjlKaHHTH.

Jlon»o06ajjtTicKii hhk.ivc pa3BHjao ce H3Mcljy Il uiTajepcKe cj)a3e h mojiji/lBckc cj)a3e.
y: KapnaTO-6ajiKaHCKoj o6jiacTH - 3ajcqapcKH 3alJiHB - iiHKojui'ieBCKa ccpnja, Kjia-
/(obcko—HeroTHHCKa yBaldia - urry6HHKH KJiacTHTH h caJiauiKe rjurae; y MopaBCKoj 06-
JiacTH - (sanaj/HH jjco) CMejjepeBCKH neni‘iapii h cMejiepcBCKii jianopii,H 1l Kpe'in.aipi,
hctoihh j(eo - 6paHHTeBCKii cjiojeBii h MJiaBCKH yrjbOHOCHH cJiojeBH; y cjiaTKOBojniiiM
6aceHHMa no'imi,e cTBapaibe npe6peuiKe cepHje; y IllvMajinjcKoj o6jiacTH - 6yTBapcKii
KOHrJiOMepaTH h BHiiiH.HTKe rjiiuic a y je3epcKOM pa3Bojy KonrJioMepaTH IlpeceKe; ¥y
jlLHHapcKoj o 6jiacTH - JaflapcKH 6aceH - ja/japcKH necKkOBH h ja/japcKH Jianopnn.

10 pii.iioa ieiRKi! nHKJiyc pa3BHjao ce H3Mei>y MOJijjaBCKe cj)a3e 11L aTHHKe cj)a3e y:
KapnaTO-6ajiKaHCKoj o6jiacTH - 3aje'iapcKH 3ajuiB - H3BopcKa cepnja; Kjiaj(OBCKO-ne-
roTHHCKa yBaJia-ciiKOJicKH cJiojeBii h TpibaHCKH Kpc'in.ann; y MopaBCKoj o6jiacTH -
6paHHHeBCKH cjiojeBH, a y je3epcKHM cpe/jHiiaMa HacTaBJba ce pa3Boj npe6bpeuiKe
cepiije; y LIlvMajinjcKoj o6jiacTH - paKOBH'iIKH KOHiJiOMepaTH, paKoiui'iKii necKOBH h
TauiMajjjaHCKH Kpc'in.aun h opama'iKii yrjpOHOCHH cJiojeBH; y JInnapcKoj o6jiacTH - ja-
JiapCKH KJiaCTHTH, JbyTHHKH KJI3CTHTH.

CapMaTCKH HHKjiyc pa3Biijao ce H3MeL)y | h Il aTH'iKe cjjase y: KapnaTO-6ajiKaHCKaoj
06ji3cth - jaceiiH'iIKH pHCOHjuio-xnjipo6HjcKH cJiojeBH, MOKpaibCKH cJiojeBH; y MopaB-
CKOj 06jiaCTH - plICOHI{HO—XHJip()6[ljcKH CJlojeBH, neCKOBHTO—jIHHOBHTH CJlojeBH I
epBHJiiijcKii cjiojeBH (hcto’iiih j(eo); [IlyMajtnjcKa o6jiacT - pHcoiijiHo-xnjipo6nicKe ijih-
He, Toii'iHjiepcKii necKOBH h Kiie>KeBa'iKO—epeM'iH'IKH Kpc'iii.ann; y /LmiapcKoj o6jiacTii:
Kojiy6apcKH 6aceH - 6au,aHCKH Kpe'ni.ann, MyiunhcKH cJiojeBH.

1laHOHCKH HHKJiyc pa3BHjao ce H3Mehy Il aTH’iKe h po/jaiicKe cj)a3e y: KapnaTO-
- 6aJIKaHCKOj 06jiaCTH - HerOTHHCKH KJiaCTHTH H MHJIOUieBCKe TJIHHe, KaO H BHJipOBa'lKH
KpeHH>aTKO-—necKOBHTH cJiojeBH h Mehej/HpcKH Kpe'iii,anii; y MopaBCKoj o6jiacTH - hc-
TOTHH Jieo - UlIJbyHKOBHTO - neCKOBHTH CJlojeBH, CHBO-3eJieHe TJIHHe H CHBO—>KVTe 1'JIH-
He h necKOBH a y 3anajinoM jiejiv - necKOBHTo—tjihhobhto—KpenibaHKH hhbo, necKOBii-
TO—+JIHHOBHTH HHBO H rBOSK”eBHTH-—NeCKOBHTO—TJIHHOBHTH HHBO; V Il1IVMa/UljcKoj
06jiacTH - Tepa3HjcKH 6ejiH JianopnH, VM'iapcKe rJiHHe h Kapara'iKn cliojeBH; y JLh-
HapcKoj o6jiacTH - KOHiepiijcKH cJiojeBH, opnroi],epacKH Jiaiiopiui, JIHMHOKapjiHjcKH nec-
kobh, rjuiHOBHTo—necKOBHTa cepnja (Kojiy6apcKH 6aceH) 1l KoiirjioMepaTH'ina cepnja
(llojipHiIbCKH 6acen).

llohtckh HHKJiyc CTBapaH je H3Mel>y poflaHCKe cj)a3e h cjiaBOHCKe cf>a3e y: Kap-
naTO-6ajiKaHCKoj o6jiacTH - iiojjBpniKii necKOBH, KycTaTiKe rjinne a npeKpHBajy hx
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KILVIKH neCKOBHTO—+IHHOBHTH CllojeBH. Y je3epCKHM CpeflHHaMH Tallo>KH ce MD3r 0UIKa
cepnja; y MopaBCKoj oSjiacTH - sanajiiiH j(eo - KOCTQjia'iKa cepiija, hcto'inh jico ope-
iuaHKH necKOBH; ojiBHja ce cej(HMeiiTannja h y cJiaTKOBojuiHM cpejpmaMa; y Illv-
Maj™njcKoj oSjiacTH - koiioiijbiiiiikh KjiacTHTH Koje npeKpHBajy Gejionoi'O'iKii Jianopnn
Kao h npepoMSoHjjejcKe raHHe, poMfionjjejcKe rjinne h By/iMaiiiia cjiojeBH; y JI,HHapcKoj
ofuiacTii - KoliybapcKH 6aceH - KOJiy6apcKa cepnja (Kliac'rirmii cliojeBH, yrjbOHOCHH
CllojeBH HJianOpOBHTO—+IHHOBHTH ClIOjeBH) a y HQAJIPIIH.CKOM 6aceHy U,epCKH KliaCTHTH.
y KocoBCKoj h MeTOXHjcKqj jjeiipecHjn Tajio>KH ce KOcoBCKa cepnja (kocobckh Kliac-
THTH, KocoBcKH VINBAIIOCHH ClIOjeBH H KOCOBCKH Jianopil,H H rilHIle).

JI"aKHjcKo—poMaHCKH HHKJiyc je 3aBpiiiHH n;HKJiyc y Tepii,Hjapy Cp6nje. HacTao je
noKpeTHMa cjiaBOHCKe rjjase Kajia je Tepn ropHja Cp6nje n0TnyHO ocjio6ot)eiia MopcKor
noKpHBaia h Ha KonHeHHM cpejpiHaMa pa3BHjajy ce KOHTHHeHTadiiie TBopeBHHe npejr-
CTaBlbeHe: y KapnaTo-6ajikaHCKoj o6jiacTH - nnpoTCKtiM KliacTHTHMa; y MopaBCKoj
06jiaCTH HHIHKHM KJiaCTHTHMa; y JimiapCKOj 06jiaCTH MeTOXHjcKOM cepnjoM H Yy
riaHOHCKOoj 06jiaCTH CJiaBOHCKHM CJlojeBHMa.
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TERTIARY TECTONIC-PALEOGEOGRAPHIC—STRATIGRAPHIC
CYCLES OF SERBIA
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Milodrag Andelkovié and Jelena Andeikovié

Within the Tertiary of Serbia, thirteen paleogeographic-stratigraphic cycles have been separated between
two tectonic stages. Each cycle began with deposition of clastic beds overlain by mail~clayey rock or limestone
beds. Where the freshwater and paralic environnients were suitable, a third cycle member was formed - coal
beds which pass laterally and upward into marl-clayey rocks. The cycles evolved through folding, thnisting and
rising into the Second Savian phase, and faulting and up—and down throwing in the latter half of this stage. The
individualized cycles are the following: First Lower Paleocene, caused by Laramian orogeny; Upper Eocene,
between lllyrian and Pyreneean orogenies; Lower Oligocene, between Pireneean and Helvetian; Upper Oligocene,
between Helvetian and First Savian; Egerian, between Second Fiist and Second Savian; Eggenbur-
gian—Ottnangian, between Second Savian and First Styrian; Carpathian, between First and Second Styrian; Lower
Badenian, between Seeond Styrian and Moldavian, Upper Badenian between Moldavian and First Attican;
Sarmatian, between First and Second Attican; Pannonian, between Rhodanian and Slavonian; and Dacian-Ro-
manian movements of the Slavonian phase.

Key wvords: tectonic stages, paleogeography, stratigraphy, cycles, depressions, basins, series, beds.

There are few published information about division of the Tertiary into cycles, tec-
tonic-paleogeographic-stratigraphic cycles in particular, for the territory of Serbia. It is
only in the last ten years that some eonsideration has been given to the interrelation be-
tween tectonic events and the cycles of the paleogeographic-stratigraphic evolution.

The first description of freshwater Oligocene and Mioeene basins of Serbia in con-
nection with respective tectonic events and the paleogeographic history was given by M.
Andelkovi¢ (1986, 1987). He divided Paleogene cycles of eastem Serbia (Andelkovié,
1987/88) and considered paleostratigraphieal evolution of Oligocene and Miocene lake
basins of Serbia (Andelkovi¢ et al., 1988, 1988a).

The paleogeographic-stratigraphical evolution of the Tertiary in Yugoslavia is described
on the basis of fish remains by J. Andelkovi¢ (1989), and in the book "Paleogeography
of Serbia - the Tertiary" (Andelkovi¢ et al., 1991) paleogeographic-stratigraphic units
are divided on the basis of Tertiary tectonic even effects in Serbia, which are fimdamental for
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14 M. Andelkovi¢ and J. Andelkovié

subdivision into tectonic-paleogeographic-stratigraphic cycles. In an earlier work (Andelko-
vi¢ and Andelkovi¢, 1996), a detailed review is given of the Eggenburgian-Ottnangian cycle.

Bok¢i¢ (1980) refers to the Pontian sedimentation cycle of Metohian basin. and
identifies: (a) regression cycle (deposits of proluvial-shore and alluvial environments), (b)
homogeneous cycle (deposits of peat bog environment), and (c) transgressive cycle (de-
posits of lacustrine environment). He elassifies cycleses into megacycles (Miocene in
general, Lower Pliocene, Middle Pliocene, and Upper Pliocene). The division proposed by
Bokci¢ into cycles and "megacycles" is entirely different from the tectonic-paleogeo-
graphic-stratigraphic cyeles described in this paper.

This contribution is intended to present the evolution of Tertialv cycles of Serbia on the
basis of correlation of tectonic events and paleogeographic-stratigraphic history of depressions
and basins. The regularity in the recurrence of cycles is notable in lake depressions and paralic
cnvironments, or lacuslrine environments in general, whilst separation ol' cycles in marine
environments is more difficult, because it has not been specifically studied.

Name. A tectonic-paleogeographic-stratigraphic cycle covers produets betvveen two
tectonic stages formed in paleogeographic units. Each cycle consists of two permanent
cycle members: lower, clastic beds, and upper, marl-clayey rock or limestone beds.
Where the paleogeographic conditions were suitable, a third member of the cycle was
formed. coal beds, which laterally and upward pass into marl-clayey rocks.

The term tectonic-paleogeographic-stratigraphic eycle is used because it describes
the relation of tectonic movements and paleogeographic-stratigraphic evolution in space
and time. There are other terms, such as "geologic cycle", "tectonic cycle", etc., but they
have different meanings.

REGDLARITY OF TECTONIC—PALEOGEOGRAPHIC—
—STRATIGRAPHIC CYCLES

Tectonic-paleogeographic-stratigraphic cycles had a continuous evolution through the
history of the Earth. Successive crustal expansion and eontraetion, the former prevailing,
were the principal motive power in the history of the Earth, and of the tectonic-
-paleogeographic-stratigraphic evolution.

The principal controlling factors of a tectonic-paleogeographic-stratigraphic cycle
are: (a) geodynamic processes or tectonic events; (b) paleogeographic situation; and (c)
paleoclimatological circumstances.

Geodynamic processes. The principal motor of a cycle is the effects of geodynamic
processes, or the effects of tectonic events on the formation of larger or smaller paleogeo-
graphic units, consequently the cyclic stratigraphic development wvithin the units. Another factor
affecting the paleogeographic-stratigraphic evolution are epeirogenic movements.

The Tertiary of Serbian territory is characterized by a succession of tectonic events,
which had differential effects on the paleogeographic regions of Serbia (Carpatho-Balkan,
Morava. Sumadija, and Dinaric regions) and within each of the regions; ones are manifested in
folds, thrusts and nappes, rising or subsidence of blocks, and the others only faults (up- and
down-throws). Two periods of tectonic effects are distinguished in the Tertiary of Serbia: (a)
period ending with the effects of the Second Savian phase (compression period) of folding,
(hrusting. rising and subsidence (overthrust folding) and (b) period of decompression, from the
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latter half of the Seeond Savian, ol' folding and subsidence of ones and elevation of other
blocks (post-overthrust folding period). Folding, overthrust folding, occurred during the com-
pression of respective segments, and rising and subsidence during the decompression of the
fomier, or only rising and subsidence in the latter.

The Tertiaiy evolution of tectonic-paleogeographic-stratigraphic cycles in Serbia depen-
ded on the character of all tectonic manifestations. Folding and displacement within one paleo-
geograephic region led. among others. to the surfacing of different stratigraphic units and
consequent formation of a varied paleorelief;, members of the cycle vary in composition,
thickness, extent, and nature. Thus, the clastic member depends on composition and character
of the paleorelief over which a paleogeographic unit developed and on eharacter and displa-
cements of its margin. The varied lithologic composition of the paleorelief is reflected in poly-
genic clastics of the lowest cycle member, and their thickness and character are controlled by
the nature of the paleorelief on the margin and its mobility.

The tectonic-paleogeographic-stratigraphic evolution of the cycles was mainly controlled
by movements along the fault lines, up- and down-throws of blocks. which resulted in the
formation of freshwater depressions and basins, or transgressions (ingressions) and regressions.

Paleogeographic environments. A significant role in the development of tectonic-
-paleogeographic cycles had the character of paleogeographic units. The composition of
each cycle depended on the paleogeographic unit's perimeter, paleorelief, marginal paleo-
relief, mobility of the lake or sea basin and its margin, paleogeographic environmental
conditions (climate, salinity, bathymetric relations, etc.).

Four large paleogeographic regions: Carpatho-Balkan, Morava, Sumadija, and Dinaric
were formed during the Tertiary in Serbia, and smaller paleogeographic units within each: lake
depressions and basins. or sea basins, gulfs, channels, and landforms between them.

Paleogeographic eonditions. The third important factor in the evolution of tectonic-paleo-
geographic-stratigraphic cycles were the prevailing paleogeographlc conditions. Most influential
condition was the climate. Warm, dry climate with rainy intervals resulted in the formation of
clastics of the red series type or dominant carbonate rocks; warm and wet climate in fresh-
water and paralic zones resulted in the formation ol’ marshes and coal deposits. Paleo-
bathymetric relations, character of the paleorelief, salinity rate in seas, mobility of lakes and
seas, were also factors of influence on the cycles.

COMPOSITION OF TECTONIC-PALEOGEOGRAPHIC-
-STRATIGRAPHIC CYCLES

A tectonic-paleogeographic-stratigraphic cycle eonsists of two constant lithostra-
tigraphic members and a third member developed only in freshwater or paralic environ-
ments where paleogeographic situation was suitable for its formation.

First member. Each tectonic-paleogeographic-stratigraphic cycle begins with its first
member composed of clastic beds. Tectonic events always cause faulting and rising or subsi-
dence of blocks, followed by rapid erosion and denudation of land and transpoit and deposition
of materials in lake basins or on their margins, down the large river courses, etc. Composition.
thickness, extent and character of clastics depen on the mobility of the basin and its margin.
their compositions, precipitation intensities, surface flow rates, paleoclimate. One more factor of
influence in sea basins is the rate and strength of transgression (and ingression) and regression.



16 M. Andelkovi¢ and J. Andelkovié

Composition of the first ciastic member inciudes congiomerates, aggiomerates, gravels,
coarse- or medium-grained sandstones, sands with lenses or interealations of sand-clayey
rocks. The rock constituents of this member are generally chaotic, unstratified. This member of
the cycle is identified as: clastic beds, clastic series, red series, etc.

Second member. This mernber is represented by clay-marly or calcareous rocks. It
fomied in lacustrine environment when dynamic processes were much weaker, or in ma-
rine environment during calm intervals. Deposits of the second member lie over clastic
beds, and consist dominantly of marl-clayey rocks in lacustrine and of limestones in ma-
rine environments particularly those deposited in shallow sea of wami climate.

In freshwater and paralic environments, the second member passes laterally into coal
beds and covers them.

Third member. This member of coal beds formed in lacustrine and paralic environ-
ments when paleogeographic conditions were suitable for their formation. Where formed
in freshwater, coal beds are separated by clay-marl deposits which formed in the inter-
vals of elevated lake level; in paralic environment, coal beds are separated by marl-
-clay-sand deposits formed in the intervals of marine invasion.

PALEOGEOGRAPHIC ENVIRONMENT

Tertiary tectonic-paleogeographic-stratigraphic cycles of Serbia formed in three pa-
leogeographic environments: (a) lacustrine, (b) paralic, and (c) marine.

Lacustrine environment. Lakes had a large coverage in the Tertiary of Serbia, from
the Upper Eocene through Oligocene, Egerian, Eggenburgian-Ottnangian to the Carpa-
thian, and much smaller in the subsequent intervals. At times, for instance in the Eggen-
burgian-Ottnangian, the territory of Serbia was "a land of thousand lakes", which was
never before or at a later period. The lake area significantly shrinked from the Badenian,
and sea area expanded in northem Serbia.

Lake deposits consisted of two constant cycle members: (a) clastic beds and (b)
marl-clav beds, formed in all depressions and basins of the all four paleogeographic re-
gions: Carpatho-Balkan, Morava, Sumadija, and Dinaric region.

The third member formed only where paleogeographic conditions pemiitted. Coal for-
mations of the Lower Oligocene are: Dobra Sreca series, Aliksar series; the Egerian: (a)
Carpatho-Balkan region: JelaSnica series, Senje series, Bogovina series, (b) Morava region:
Aleksinac series, Cucale series; the Eggenburgian-Ottnangian: Citluk series, Rakova Bara se-
ries, KnjaZevac series. Zvezdan series in the Carpatho-Balkan region; RaZanj series, Sibnica
series, Kriva Reka series in the Morava region; GruZa series, Jasenica series, KruSevica series
in Sumadija region; Pe¢ series, Jarandol series, Sjenica series, CaCak series, Radevo series in
the Dinaric region. Coal formations of the Carpathian are fewer and without economic value.
The area under lakes was much reduced through the Badenian, Sarmatian and the Pannonian.
Lacustrine coal beds of the Pontian are notable in Kosovo and Metohija basins: Kosovo series.

Paralic environment in which the tectonic-paleogeographic-stratigraphic cycle evolved.
prevaiied in the Badenian, Sarmatian and Pontian. Two constant members were formed: (a)
clastic beds and (b) marl-clay beds which laterally pass into coal beds and cover them.

Badenian stage: (a) in Belgrade basin of Sumadija region, Stevanovi¢ describes a horizon
near Zarkovo of "... coal, slightly schistose clay, bearing coal lumps (0.10 to 0.30 m thick) ...";
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OraSac coal beds south of Kosmaj; (b) in Despotovac and Mlava basins of the Morava region.
Sarmatian stage: coal beds at Kosmaj slopes on the southem margin of Belgrade basin:
Despotovac basin of Morava region, etc. Paimonian stage: Drlupa and Ameri¢ coal beds in
Belgrade basin; Despotovac basin in Morava region. Pontian stage: Kolubara coal beds of
significant extent and thickness in Kolubara basin and Kostolac coal beds in Kostolac basin.

Marine environment in the Tertiary of Serbia: Lower Paleocene (Sumadija and Dinaric
regions); Upper Eocene (Carpatho-Balkan, Morava, Sumadija, Dinaric regions); Lower Oligo-
cene (Sumadija and Dinaric regions). Northem areas of Serbia subsided in the Lovver Badenian
and were invaded by sea, where marine deposits were formed during the Lovver Badenian,
Upper Badenian, Sarmatian, Pannonian, and Pontian, before the emergence of these areas.

Tertiary tectonic-paleogeographic-stratigraphic cycles of Serbia have not been adequately
studied, but the available data allow reconstruction of these cycles and their relationships. The
relationships between cycles in marine environments, and between members of the same cycle
were controlled by the paleorelief of each basin and its margin, magnitude of transgression and
dynamics of the basin and its margin, paleogeographic conditions: climate, salinity rate.
paleobathymetric relations, etc. The coal-bed member is lacking in marine deposits, because
marine environment was not suitable for its formation.

TECTONIC-PALEOGEOGRAPHIC-STRATIGRAPHIC CYCLES BY
PALEOGEOGRAPHIC REGIONS AND WITHIN REGIONS

The tectonic-paleogeographic-stratigraphic cycles are the largest Teitiary paleogeographic
units in the paleogeograephic regions of Serbia. Some of the cycles are identical over a paleo-
geographic region, but more often they consist of two or more series in the same region. Rock
series and beds particularly differ in thickness. Thus, for example, in the Morava paleo-
geographic region (Andelkovié, 1990), Aleksinac series of the Egerian, folded and over-
thrust, in eastem Moravides has a total thickness of 1000 metres (three units: Aleksinac
clastics, Aleksinac coal beds and Aleksinac marlstones). The synchronous Cugale series in
westem Moravides, composed of all three members: Cucale clastics, Cugale coal beds,
and Cucale mottled beds, has a total thickness of 250 metres (clastics 200 m, coal beds
20 m, mottled beds 30 m). These deposits are only faulted.

The Eggenburgian-Ottnangian cycle also differs in deposit thickness between the
eastem Moravides, where Razanj series is 1000 m thick (clastics 500 m, marlstones and
shales 500 m), and the westem Moravides, where RaSica series varies from 360 m (Donja
Rasica) to 400 m (Sibnica, hole B-11/82 and B-9/82) to 500 m (Sibnica, hole B -10/82).

Also in smaller paleogeographic units, depressions and basins, tectonic-paleogeographic-
-stratigraphic cycles differ in composition, thicknes, etc. For instance, Oligocene series in
Cacak depression of the Dinaric region are: Trstenik series and SemedraZ series; Eggenbur-
gian-Ottnangian series in Metohian depression is Pe¢ series; in lIbar depression. Jarandol se-
ries; in Caak depression, Cacak series; in PeSter depression, Sjenica series; in Kremna de-
pression, Kremna series, in Valjevo depression, Radevo series.

The above examples show different effects of tectonic events on depressions and
basins within the paleogeographic regions, which must be taken into consideration when
studying tertiary tectonic-paleogeographic-stratigraphic cycles of Serbia.
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TECTONIC—PALEOGEOGRAPHIC-STRATIGRAPHIC
CYCLES AND FLYSCH

Flysch deposits of a tectonic-paleogeographic-stratigraphic cycle were formed under spe-
cific conditions. fTiey reflect microcycles of flysch rhythms, each of two or three units, as the
Ostruznica flysch. Ljig flysch, DragaCevo flysch. However, Toplica flysch (Upper Eocene
cycle) is a sequence of conglomerates and clay-marly rocks (coarse flysch, olistostrome unit),
sand-silty flysch (“thick-bedded unit"), and silt-sandy flysch ("thin-bedded unit").

TECTONIC-PALEOGEOGRAPHIC-STRATIGRAPHIC
CYCLES AND VOLCANISM

Volcanism had a greater or smaller effect on the tectonic-paleogeographic-stratigraphic
cycles. Each volcanism is related to particular tectonic stage in space and time.

Volcanic products in Tertiary deposits of Serbia occur in tliin beds or interbeds in
one, both, or all three members, and display no significant effect on their properties.

Only in few instances, volcanic activity was complex and recurrent, synchronous
with sedimentation, which produced volcanic-sedimentary series.

The former volcanic products, which have not transformed the character of the cycle
members, are recognized in Upper Eocene Rtanj red series (Carpatho-Balkan region),
Tlamin clastics (Morava region, Vlasina depression), PCinja red clastics (Vranje depres-
sion); Lower Oligocene Dobra Sre¢a series, Babu$nica series, Bustanj shales and sand-
stones (Strezovci basin) and Bustranj bituminous shales (Vranje depression); Trstenik red
clastics (Morava. Sumadija, Dinaric regions).

The latter, volcanic products of greater tectonic events, resulting from recurrent extrusions
synclironous with sedinientation. formed volcanic-sedimentary series of appreciable effect on
the character of tectonic-paleogeographic-stratigraphic cycles. These series are: Upper Eocene
Tlamin volcanites and Tlamin volcanie-sedimentarv series (Vlasina depression) in Morava
region; Upper Eocene-Lower Oligocene Kosanica volcanogenic-sedimentary series (Leskovac
deprcssion), Vitina volcanites in Sumadija region; Oligocene Osmakovo volcanic-sedimentary
series in Carpatho-Balkan region, Lece volcanic-sedimentary series, Kopaonik volcanic-sedi-
mentary series, etc. in Morava region; Eggenburgian-Ottnangian volcanic products in all four
regions: Svrljig series, Citluk series, KnjaZevac series in the Carpatho-Balkan region: RaZanj
series, Cucale series in the Morava region; Milanovac beds, Slanci series, ete. in Sumadija
region; Takovo volcanic-sedimentary series in the Dinaric region; in Carpathian Sjenica tuf-
faceous sandstones, Tijane series, and Jugovac (Meduhana) series, Vranje series, etc. in
Morava region. The best known Badenian products are Trepfa volcanites, and the Sarmatian
are only minor occurrences in KneZevac-Sremcica limestones.

TECTONIC-PALEOGEOGRAPHIC—STRATIGRAPHIC
CYCLES AND TECTONIC CYCLES

Tertiary teetonic-paleogeographic-stratigraphic cycles of Serbia are related and as-
signed to two tectonic cycles: (a) old Alpine Tcrtiarv tectonic cycle, and (b) young Alpi-
ne Tertiary tectonic cycle.
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(@) Old Alpine Tertiray teetonic cycle, from the Cretaceous/Paleocene through the
Second Savian phase, consisted of tectonic phases: Laramian, lllyrian, Pyreneean, Hel-
vetian, First Savian, and Second Savian.

Tectonic dislocations and depressions and basins formed along them have the following
trends: NWW-SSE and NW-SE in the Carpatho-Balkan region, NNW-SSE in the Morava
and Sumadija regions, and NW-SE, subordinately NNW-SSE, in the Dinaric region.

Tectonic phases of the old Alpine orogeny are manifested in folds, nappes, rising
and subsidences in the paleogeographic regions (Carpatho-Balkan, eastem Morava, Di-
naric), not equally in each region. A review of tectonic phases and their manifestations in
the four paleogeographic regions is given in the table.

(b) Young Alpine Tertiary tectonic cycle included the Second Savian, through First
and Second Styrian, First and Second Attican. Moldavian, Rhodanian, and Slavonian
phases. The effects of young Alpine orogeny were the formation of faults and up- and
down-throws of blocks, without involving folds and nappes.

The newly formed faults sturke in NE-SW or E-W (Carpatho-Balkan and Sumadija
regions) or NW-SE (Dinaric region) direction. Faults of equatorian and subequatorial
strikes broke up lands in paleogeographic regions and thus provided for the formation of
a new generation of basins. Sedimentation in new basins and pre-existing depressions
were of the first (Eggenburgian-Ottnangian) and the second or third cycles, respectively.

TERTIARY TECTONIC-PALEOGEOGRAPHIC—STRATIGRAI'HIC
CYCLES OF SERBIA

Thirteen tectonic-paleogeographic-stratigraphic cycles have been individualized
within the Tertiary of Serbia (see Table). Each cycle developed between two tectonic
stages. The table shows tectonic manifestations, magmatic activity (volcanism, plutonism)
intervals, and series and beds in depressions and basins for each paleogeographic region.

Lower Paleocene cycle, the earliest Tertiary cycle of Serbia, was caused by
Laramian orogeny. Its effects were a general rising in the Carpatho-Balkan and Morava
region without sedimentation. and formation of flysch basins in the Sumadija (OstruZnica
flysch) and Dinaric (Ljig and DragaCevo flysches) regions. A plausible surmise is that
Paleogene deposits of NE Bosnia extended into the Sava depression of NW Serbia.

Upper Eocene cycle began with the Illyrian and ended with the Pyreneean move-
ments. The former, compressive interval of the Illyrian orogeny resulted in folds and nap-
pes, especially in the Carpatho-Balkan region, and a general rising. The results of the
latter, decompression interval of differential movements along large dislocations, are de-
pressions: (a) Rtanj depression with RujiSte series, Dobri Do (Bor) depression with Bor
clastics, Majdanpek clastics, Rudinje series, Pirot depression with Prisjan clastics and Pi-
rot limestones, Babudnica depression with Zvonce series, in the Carpatho-Balkan region;
Vlasina depression with Tlamin series, Vranje depression with TrgoviSte volcanics, P¢inja
clastics, and BuStrenj carbonate rocks, Levac-KruSevac depression with KurSumlija clas-
tics, Toplica flysch, Kosanica volcanic-sedimentary series (lower part), in the Morava
region; Vitina volcanic rocks, Bina¢ clastics, in the Sumadija and Dinaric regions.

Lower Oligocene cycle, between the Pyreneean and the Helvetian orogenies, produced:
(@) Carpatho-Balkan region - Dobra Sre€a series in Rtanj depression, Aliksar series in Aliksar
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depression; (b) Morava region-Vranje series (Kozjak clastics) and PCinja shales and sandstones
in Vranje depression, Kosanica volcanic-sedimentary series in Leva¢-KruSevac depression; (c)
Sumadija and Dinaric regions - Bina¢ clastics, Bina¢ beds.

Upper Oligocene cycle, between the Helvetian and the First Savian phases, formed:
Zorunovac series (Zorunovac flysch) in Rtanj depression and BabuSnica series in Babus-
nica depression, Carpatho-Balkan region; Trstenik series in Leva¢-KruSevac depression,
Morava region; Trstenik series in éumadija region; Semedraz series, Trstenik series and
Kamenica series in Dinaric region.

Egerian cycle, between the First and the Second Savian phases. formed: JelaSnica series
in Jeladnica depression, Senje series in Senje depression. Bogovina series and Manojlica series
in Bogovina depression, the Carpatho-Balkan region; Aleksinac series in the Morava depres-
sion, Cucale series in Levac-KruSevac depression, Novo Selo series in Markovac depression,
the Morava region; the Sumadija and Dinaric regions were terrestrial environments.

Eggenhurgian-Ottnangian cycle, between the Second Savian and the First Styrian
orogenies. A new generation of NE-SW and E-W trend faults and lake basins of meridional
extent which connected depressions, were formed in the latter half of the Second Savian phase.
The series formed in this interval are: Carpatho-Balkan region - Rakova Bara series, Citluk
series. KnjaZzevac and Zvezdan series; Morava region - RaZanj series in the Morava depres-
sion. Razanj series in Jastrebac-Juhor depression, RaSica series, Sibnica series in Levac-Kru-
Sevac depression; Sumadija region - Slanci series, Gruza series, Jasenica series, Ven&ac series
in Sumadija depression, Milanovac series, Bukulja series, KruSevica series in Milanovac-Bela-
novica depression; Dinaric region - Pec series in Kosovo and Metohija depression, Sjenica
series in Pester depression. Jarandol series in the lbar depression. Cagak series, Takovo series
in Cagak depression, Kremna series in Kremna depression, Radevo series in Valjevo depres-
sion, Tamnava series in the Sava depression.

Carpathian cyde, between the First and the Second Styrian orogenies. Carpatho-Balkan
region: Zagubica series, VrmdZa series, Slatina series; Morava region: Mramor series in the
Morava depression, Mramor series and Jugovo series in Jastrebac-Juhor depression, Belica se-
ries in Levag-Krudevac depression; Sumadija region: Sumadija series; Dinarie region: Sjenica
tuffaceous sands in PeSter depression, PoZega series in PoZega depression, Tijane series in
Catak depression, Trep&a volcanics in the lbar depression.

Lower Badenian cycle, between the Second Styrian and the Moldavian orogenies.
Carpatho-Balkan region: Nikoli¢evo series in Zaje€ar gulf, Stubik clastics and Sala$ clays
in Kladovo-Negotin bay; Morava region - west: Smederevo sandstones and Smederevo
marl and limestones; east: Brani¢evo beds and Mlava coal beds; Sumadija region - fresh-
water basins: Prebreza series, Buvar conglomerates and ViSnjica clays; lake basins:
Preseka conglomerates; Dinaric region: Jadar sands and Jadar marls in the Jadar basin.

Upper Badenian cycle, between the Moldavian and the First Attican orogenies. Car-
patho-Balkan region: lzvor series in ZajeCar gulf, Sikole beds and Tmjani limestones in
Kladovo-Negotin bay; Morava region: Branievo beds, Prebeg series in lake environ-
ments; éumadija region: Rakovica conglomerates, Rakovica sands, TaSmajdan limestones,
OraSac coal beds; Dinaric region: Jadar clastics, Ljutica clastics.

Sarmatian cycle, between the First and the Second Attican orogenies. Carpatho-Bal-
kan region: Jasenica Rissoid-hydrobic beds, Mokranja beds; Morava region - east: Ris-
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soid-hydrobic beds, sand-clay beds, Ervilian beds; Sumadija region: Rissoid-hydrobic
clays, Topcider sands, KneZevac-Sremcica limestones; Dinaric region: Banjani limestones,
Musi¢ beds in the Kolubara basin.

Paimonian cycle, betvveen the Second Attican and the Rhodanian orogenies. Carpatho-
-Balkan region: Negotin clastics and MiloSevo clays, and Vidrovac limestone-sand beds and
Meceris limestones; Morava region - east: gravel-sand beds, gray-green clays and gray-yel-
low clays and sands; west: sand-clay limestone level. sand-clay level, and ferruginous sand-
-clay level; Sumadija region: congerian beds, origoceras marls, limnocardium sands, clay-sand
series (Kolubara basin), and conglomerate series (Podrinje basin).

Pontian cycle, between the Rhodanian and the Slavonian phases. Carpatho-Balkan re-
gion: Podvrh sands, KusteC clays, overlain by Klju¢ sand-clay beds, and lacustrine Mozgo$ se-
ries; Morava region - west: Kostolac series; east: OreSac sands, lieshwater deposits; Sumadija
region: Konopljiste clastics overlain by Beli Potok marls, and prarhomboidean clays, rhombo-
idean clays, and Budmania beds; Dinaric region: Kolubara series (clastic beds. coal beds.
marl-clay beds) in the Kolubara basin, Cer clastics in Podrinje basin, Kosovo series (Kosovo
clastics, Kosovo coal beds, Kosovo marls and clays) in Kosovo and Metohija depressions.

Dacin-Romanian cycle is the latest Tertiary cycle of Serbia, which began from the Sla-
vonian phase and liberated entire territory of Serbia frorn the sea cover. Terrestrial fomiations
of this cycle are: Pirot clastics in the Carpatho-Balkan region, Ni$ clastics in the Morava
region, Metohian series in the Dinaric region, and Slavonian bed in the Paimonian region.
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