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HEOTEKTOHCKH CKJIOn ABAJIE
(CPEHJA)

oA

MapHHKa ToJdbiiha*

HirrepnpeTauHjoM pe3yjiTaTa reojiouiKHX h reoMopc{)ojiomKHx npoy'jaBaH>a npHKa3aHa cy ocHOBHa o6e-
ne>Kja HeOTeKTOHCKe aKTHBHocTH TepeHa ABajie ca uiHpoM okojihhom. H3aBojeHe cy rjiaBHe He0TeKTOHOKe
cTpyKType npy>KaH.a CC3-JJH h anjaroHajiHe npy*aH.a H-3 Koje cenapHiuy nonpy>ije Ha HB cy66”0K0Ba ca
pa3JIHHHTOM HHIlaMilKkOM TOKOM HOBHHX TeKTCHOKHX 06jIHKOBaH ,a.

K pein: pynTypHH cKjion, HeoTeKTOHCKH cKJion, eHeprnja pejbecjia, Teopnjck H MOfleJi pejbecjja. HeoTeK-
TOHCKH Cy66jI0KOBH.

1Jojipy'ije ABaJdie npocTOpHO npeflCTaBJba cacTaBHH Jieo IllyMajiHje, h Jiou,HpaHO je y
H>eHHM Kpajibiim ceBcposanajuinM jjejioBHMa. Y reojioniKkOM h reoTeKTOHCKOM norjiejiy
obyxBaTa iiajceBepiinjn jjeo i>apjiapcKe 30He Koja ce ojiJiHKyje H3pa3HTO cjiojkchhm
CaCTaBOM H CKJIOnOM TBOpeBHHa.

HcTpa>KHBaii>HMa h3bcj(ciihm oji CTpaHe Beher 6poja aymopa npHKynlbeH je 6orar
'iHibeHHHHii MaTepnjali 0 cTpaTiirpacJjcKHM ojiHocHMa, reoMopcljojiouik HM KapaKTe-
pHCTHKaMa a jicjiom h CKJiony 0BOr nojipv'ija. TaKO jio6iijenn pe3yjiTaTH cy 0MOryhn.nn
niiTepiipeTaunjv HeoTeKTOHCKe aKTHBHOCTH ABalie, cauiejiane y KOHTeKCTy HCTopnj-
cKO-reojioniKe eB0Jiyu,Hje 0BOr npocTopa tokom HeoreHa.

npo6jieMHMa reoMopcJjojioinKe rpa”e oboi’ jiejia IllyMajiHje 6aBiio ce HBHjnh
(1900), jiok cy ce llaBJioBHh (1923, 1931), JlacKapeB (1934), CTeBaHOBiih (1951) ii
CTeBaHOBnh h EpeMHja (1977) 6aBHjm iiirraii.iiMa CTpaTHiparjmje HeoreHa okojihhc
Beorpajia. AHaJiH3y penioiiaJinor pynTypHor cKJiona, npcTeHacTHX CTpyKTypa h neo-
TeKTOHCKe aKTHBHOCTH OBOT 110JIpV'lja H3BpiUHJIH Cy MapKOBHh H BoKOBIIh (1978),
TIOKOBHh (1984), a Ha 0CHOBy cTpanirpa4d)CKHX, reoMop4>ojiouiKHX, cTpyKTypojioniKHXx
h reoc[)H3H*IKHX nojjaTaKa MapoBHh h KHeaceBHh (1985) jiajy npHKa3 neoTeKTOHCKe
aKTHBHOCTH jiejia IllyMajiHje h cep.epo3anaj[iie Cp6nje. Djokovi¢ i Marovi¢ (1990)
aHajiH3Hpajy nojl:pynje rnnpe okojihhc ABajie jiajyhn HOBe nojiaTKe o CKliony oboi’
TepeHa.

Hhcthtt 3a perHOHaliHy reoJiornjy h najieOHTOJiOrHjy PyaapcKo-reojiouiKor (JiaKyjiTeTa YHHBep3H-
TeTay Beorpany, KaMeHH'iKa 6, Beorpan.
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onniTE rEo.iomKE kapaktephcthke tepeha

no”pyqgje ABane h H>He okojihhc je H3rpal)eHO 0jj MarMaTCKHX h cefl[HMeHTHHX
CTeHa cTBapaHHX tokom Me3030HKa h KeHO30HKa. HajcTapnje CTeHe Ha obom rioj(py’ijy
Cy cepneHTHHHcaHH nepHfloTHTH Kojn cy otkphbchh y hctohhom flejiy iuiaHHHe, a saTHM
cJ)jihihhh ce/iHMeiiTH jypcKO-Kpefliie h Kpejine CTapocTH Kojn HHHe jyro3aiia;ino iio/j-
HO>Kje Kao h caMy njiaHHHy. Y Me3030jcKy OCHOBY je tokom Tepniijapa H3BpmeHO YTHC-
KHBaH>e MarMaTHTa Kojn ce jaBJhajv y BH/iy jjajkOBa h CHJioBa iipoMeiiJbiiBe jieGjbniie.
MjiarH jeo ceHMeHTHor noKpHBana je npeflCTaBJben clia6o 06jiHKOBaHHM KliacTHmMiHM
cejjHMeHTHMa MHOiuinoneHCKe CTapocTH h KBapTapHHM nacjiaraMa.

PerMonajiHH pynTypnn ckjioii

riojinroH Ha KOMe je npoyHaBaH perHOHajiHH pynTypHH ckjioii je orpaiiHlieH ca
ceBepa J,yHaBOM h CaBOM, a Ha jyry ce npocTHpe jjo ConoTa. JleTeKTOBaiio je BHine
cHCTeMa pacejja. Ct3thcthtikom ofipajjoM iioj[araKa o h.hxobom npy>Kaiby yTBpl)eHo je
j"a cy jjBa CHCTeMa jjoMHHaHTHa. Chctcm pacejja ca cpej;H>HM BpejinocTHMa a3HMyTa
[ipy»caH.a 140°-320°, *imie perHOHajiHe pynType jjeKaKHJiOMeTapcKor pej(a Bejm'iHiia no
npy*aH,y. Haj3acTynjteHHje cy y neiiTpalinoM jiejiy ncrpa>KHBaiior nojipyija. HajMap-
KaHTHHja pynTypa H3 oBor cncTeMa je ToniHjjepcKa jjHCJioKaijnja (Djokovi¢ i Maro-
vi¢. 1990). PacejjH Kojn KoiiTpoJiHiiiy to k 3aBojHHiiKe peKe HMajy HCTy opnjeHTaHHjy, h
Mory ce npaTHTH 0j; KyMojjpa>Ka, jjojinhom caMor B0ji0TOKa, npek o BerajtHHe nh jjajbe
Ka jyroHCTOKy. PynType ca cpejiH.HM a3HMyTOM iipy>KaibHMa 52°-232° cy KOHCTaTOBaHe
Ha caMoj ABaliH, y pejoHy Pymifca, PHmta, Hlynjbe cTeHe h rliel)eBija. y pejoHy ABajie,
y obom BejiH'iHiickoM noj(py'ijy nocMaTpaH>a, iiojipetjeiio ce jaBJba chctecm pacejia ca
cpejjitHM  a3HMyTOM npy>KaH>a 100°-280°, KOMnJiHKyjyhn pynTypnn cklion oBor noji-
pv’ija. JeTajbiiH pynTypHH ckjioii je yno3iiaT Ha aepociiHMHHMa cpej(ii>e h Kpynne pa3Me-
pe. CTaTHCTHHKOM 06paj(OM nojiaTaKa 0 npy>Kaiby OBaKO jie(})HHHcaiinx pynTypa koh-
CTaTOBaHO je jja chctem pacejja ca cpejin.iiM a3HMyTOM npyacaH>a 45°-135°, a KojH je
Haj3acTynJbeHHjH y jjoibeM TOKy Bejie peke, Ha Bpxy ABajie h noTOHHMa KoHonJbHuiTe,
TjieMeBai; h BpaHOBan, y obom BejiHHHHCKOM nojjpyHjy nocMaTpaiba npejjcTaBJba jjomh-

jiepcKy h 3aBojHH’iKy peKy h iipej(craBJbajy miial)n chctem pacejia. Cy6MaKCHMyM ca
reHepaJiHHM a3HMyTOM npy*aiba 0°-180° HMajy paceflH Kojn cy fleTeKTOBaiiH y aTapy
Hacejba NNHocaBa. y najy>KeM npocTopy caMe njiaHHHe cy KOHCTaTOBaHe pvinvpe ‘iiije
cy jyx<HHe KHJioMeTapcKor pejia BejiH'iHiia, a Koje 3ay3HMajy KapakK TepncTH'ian pacno-
pefl. HajBepoBaTHHje jja cy, y3 rpyny pacej*a ca npy>KaibHMa C3-JM h CH-J3, y c}a3H
VTHCKHBaiba MarMaTHTa cJjopMHpaiiH h hobh pa3JioMH, Kojn y KOM6HHau;HjH ca CTapnjHM
pynTypaMa, pynTypHOM cioiony ABajie j;ajy pajuijajniH KapaKTep.

HEOTEKTOHCKA akthbhoct

l1ajm Jiaija cfjaia reojiouik e €eBOjiyHHje ABajie npHiiaj(a HeOTEKTOHCKOj erann y Kojy
ciiajjajv. MHOHeiiCKa h luinonencKa 06jiHKOBaH>a, Kao h peueiiTHH nokKpeTH. |lojio>Kaj
HeoreiiHX TBopeBHHa y uinpoj okojinhh ABajie yKa3yje na HHTeii3HBiiy aKTHBHoCT tokom
HeoTeKTOHCKor i"HKJiyca, MaHHcJ>ecTOBany yrJiaBHOM BepTHKaJiHHM nokpeTHMa pa3Jiii'iH -
Tor HHTeH3HTeTa. HaKOH yno3HaBaiba 0c0O6HHa cTapnjnx elieMeHaTa cKJiona, H3Bpiuena
CY h HeoTeKTOHCKa Hcipa>«HBaiba. 06aBJbena cy yrjiaBHoM Ka6HueTCKHM nocTynHHMa,
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TOKOM KOjlIX je MeTOflIHMa HaJLHHCKe peTeKIUlje, a 3aTHM KBaJIHTaTHBHOM H KBaHTHTaTHBHOM
reoMopcfiojioiiiKOM aHajiH30M floSnjeH irii Jie/t HeoTeKTOHCKor cKliona ABalie, iipn ’icmv je
06pal)eHO no/ipy'ije noBpimiHe oj( oko 180 Km2 nonrro je pe'i o pejianiBHO MajioM nojipv'ijv

pe3yjiTaTH KBaHTHTaTHBHe reoMopc”ojioiiiKe aHaliH3e npe3eHTHpajy JioKaliHe ojinoce. Y

ca ifcHMay Be3H, MarMaTCKHM noKpeTHMa, a HakKHaflHO MOfleJinpaHH er3oreHHM npou,ecH -
Ma. Ha OCHOBy oBe 3aKOHHTOCTH Moryhe je KBaHTHTaTHBHHM reoMopcj*oliouiKHM HCTpa-
»CHBaH>HMa yOHHTH aHOMajlHe OHHOCe paSJIHTOTHK MOpcj)OJIOMKHX 06jIiHKa, H T"MaMHTH
hx y HeoTeKTOHCKOM KOHTeKCTy. Cnei*HiJiH'iHocTH pejbec|)a y obom o6oahom j*ejiy Ha-
HOHCKor 6aceHa, ce orjiejiajv h Yy nojaBJbHBaifcy HH3a Tepaca Koje cy iiponvK'r MapHH-
CKO-je3epcKe abpa3Hje (UBHjnh, 1909). PHnaitcka je3epcKa Tepaca ce Hajia3H Ha
BHCHHaMa ofl oko 310-330 m, a nHiiocaBCKa Ha bhchhh oh 210-240 m. OBe noBpmn cBe-
flone o reHepajiHOM TpeHfly H3flH3aiba TepeHa urape OKOJiHiie ABajie KpajeM HeoreHa.

KBaHTHTaTHBiia reoMopcjiojioniKa aHanH3a je o6aBJbeHa Kpo3 j|Ba Merix)j|CKa nocTynKa:
npBH je npej(CTaisjbajia aHajiH3a eHeprnje pejbecj)a. To je napaMeTap Kojn aHajiH3HpaH y
irnipeM npocTopy yKa3yje Ha nojio”caj HeoTeKTOHCKH aKTHBHiix 30Ha, ojiiiocho nojipv'ija
H3jHi3aiba h cnyuiTaiba. Harao noBehaibe BpejinocTH H30JiHHHja, h ibiixoB 06jihk, y pejoHy
ABalie n TopjiaKa jacHO JioHHpajy HeoTeKTOHCKH aKTHBHe 30He npaBHa npv/~Kaii.a CC3-JJH
h H-3. H30JiHHHje MaKCHMaliHHX BpejHiocTH eHeprnje pejbecjia y obom j(ejiy TepeHa, oj|-
pe”yjy nojioacaj TeMeHiix jjejioBa aBancKor h Topjia'iKor cy66jioKa Kojn ce pejiaTHBHo irijin-
>Ky y ojinocv Ha okojihh npocTop. HHTepecaHTHO je fla nojio*aj H30JiHHHjay ceBepHOM ;iejiy
KapTe jacHo onpTaBa Koinype 6ejioiioTC)'iKor poBa. Y jjpvroM nocTynKy, najia>KeireM pa3-
jiHKa H3Me”y cTBapHor pejbec})a h H.eroBor TeopnjcKor Mojiejia, jio6njeiia je KapTa H3o0jiH-
HHja Ha Kojoj cy H30jioOBaHH ec})eKTH enjioreiiiL\ noKpeTa Ha eiiojivnnjv peji,ecf)a tokom Heo-
TeKTOHCKOr CTajllljVMa. rioJl()>Kaj H Bpe/JHOCTH H30JIHHHja, H Ha OBOj KapTH, je 110TIlip/IHO
nocTojaibe /(Ba cncTeMa HeoTeKTOHCKIii aKTHBHiix 30Ha. JacHiije je H3pa>KeH chctcm npaBU,a
npy>Kaii>a H-3, a Heurro cjiaénjc CC3-JJH. nojaBa HerarHBinix Bpe/(iiocTH H30JiHHHja Y
pejoHy ABajie noKa3yje /ja je oBaj /(eo TepeHa tokom HeoTeKTDHCKor niiKJiyca 6ho pe3HCTeH-
o/inocy Ha OBaj 6jiok. HajBepoBaTHHje je fla je MaraaTCKa Maca innpv/ioiiaiia tokom najieo-
reHa 6iuia 6irraH kohtpojihh c})aKTop 'ipen/ia noKpeTa aBalicKor 6jioKa.

HeoTeKTOHCKa eBOJiyipija mnpe OKOJiHHe ABajie pa3MaTpaHa je y KOHTeKcy reo-
JiomKe HCTopnje OBor jjejia IllyMal/iHje. Y pernonaliHHM OKBHpHMa obo nonpyHje npnna-
j*a HeoTeKTOHCKoj 30HH "060/ia naHOHCKor 6aceHa" (MapoBHh h KHe>KeBHh, 1985),
y oKBHpy Koje je iri/iBojen n "aiiajicKO-opeuia'iKH chctecm 6jiokobckhx cTpyKTypa™. no
oBoj cxeMii Hciipa>KiiiiaHH npocTop ripnnajTa "ABajicKOM xopcTy"™ CiiiiTe iOM pe3yjiTaTa
reoJiomKHX h reOM0pcj)0Ji0iiiK HX nc'ipa>KHBaii>a cTBopeHa je HHTerpaliHa cjiHKa tcktoh -
ckhx noKpeTa tokom HeoreHa. Y 063Hp cy y3eTH N no”aHH o cipaTHrpacjjcKHM irnajieo-
reorpac})CKHM npiuiHKaMa, KapaKTepncTiiKe pynTypHor cKJiona h uo//ann jiofinjeiiH
tokom paHHjnx HCTpa>KHHX 6ymeH>a. Ha 0CHOBy aHaJiH3e cbhx npHKynJbeHHX nojjaTaKa
ypa*eHa je HeoTeKTOHCKa KapTa ABajie (cji. 1.). Ochobho o6ejie»cje HeoTeKTOHCKH
aKTHBHOM cKJiony jjajy j*Ba CHCTeMa pacej*a ca npaBii,eM npy*aiba CC3-JJH h H-3.
npBH cHCTeM npe/icTaBJba peaKk THBHpaHe CTapnje pymype y pejoHy ToiriHjiepcKe h
3aBojHHHKe peKe, a Koje cy pa3j~Bajajie noflpyHja reHepaldiHor H3jjH3aiba oj* noflpygja
Koje je TOHyjio y ojjHocy Ha HeHTpajiHe jjejioBe TepeHa. no pacejjHMa npaBHa npysKaH>a
H -3 je, y pejoHy BeJdior noTOKa h mnpe okojihhc Pnniba, ffoniJio jjo /jnc})epeHu;HjajiHHX
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Cji. 1. HeoTeKTOHCKa KapTa ABalie.

JlereHna: 1. 1[oapywje KOHTHHyHpaHOr 3an>a tokom HeoreHa, 2. Hoapv'ije ca TeHjeimnjoM TOH*eH>a
tokom MHogeHa H noHTa, 3. Hojipylije c< TenacHHHjoM TOH.eH,a tokom cpe”~iber MHOnena, 4. Heo-
TeKTOHCKH cy66)TOKOBH: 1. aBajicKH,, 2. 6ejionoT<)iKH poB, 3. nHHocaBCKH, 4. Top;ia'ikH, 5. pymaH.-
cKO-pniiaii>CKO -3VHKH, 5. PerHOHajiHH HeoTeKTOHCKH pace;iH, 6. Pace;|H KojH ;ieTepMHHHiny cy66jltokoBe H
7. PeJiaTHBHo cnyuiTeH 6jiok.

Fig. 1L Neotectonic map of Avala.
Legend: 1. Area of continuous rising during Neogene; 2. Area of sinking trend during Miocene and Pontian;
3. Area of sinking trend during Middle Miocene; 4. Neotectonic sub-blocks: 1 —Avala, 2 —Beli Potok
trough, 3 - Pinosava, 4 - Torlak, 5 - Ru3arij- Ripanj- Zuce; 5. Regional neotectonic faults; 6. Faults
delineating sub-blocks; and 7. Relatively dovvn-throvvn block.
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KpeTaita, y3 0K0iiTypaBaH.e MaitHX cy66ji0KOBa Kao HeoTeKTOHCKHX cTpyKTypa im>Ker pe;ia.
Ha oBaj Ha'iHH cy OKOHTypenn aBalicKkH cy66jioK, GejioiiOTO’iKH poB, nnHocaBCKH, TopjiaHKH,
pyniaihcKO-pnnan.cKO-3ynKH h jienrraHCKH cy66noK. ABancKH cy66jioK ce Hajia3H y u,eHTpy
HCTpa>KHBaHor no;ipyija. reoMopffioJioniKa aHaliH3a h OflcycTBO HeoreHHX Hacjiara y obom
npocTopy yKasyjy jja je OBaj fleo TepeHa tokom HeoreHa HMao TCHj(ciinnjy ii ijririan.a, 03-
hocho jjaje y BHjjy pe3HCTeirnie Mace pejiaTHBHO MHpoBao y oj(iiocy Ha 0KOJiHe 6ji0K0OBe Kojn
cy ce pasjiH'iHTo noHauiaJiH tokom 0BOr BpeMeHa. Bcjioiioto’ikh poB je CTpyKTypa 'inja je
HeoTeKroHCKa aKTHBHOCT jiHpeK'riio jioKasana. PaHHjHM nc'ipa>KHBan.HMa (JlacKapeB
1934, CTeBaHOBHhIh, 1951 h EpeM Hja, 1977) KOHCTaTOBaHO je nocTojaiie cncTCMa
pacejja no ceBepHOM 060jjy fiejioiioro'iKc ciiHKJiHiiajie. Ha tom pacejiv cy Ha jy*HOM Kpiuiy
naiioHCKo—noHTCKH cejiHMcirni rpaBHTau,HOHO KpeTaHH y oj(iiocy Ha eajjciicKO-capMa'i-cKe
KJiacTHTHO-K ap60HaTHe TBopeBHHe, 'iiije je npHcycTBO KOHCTaTOBaHO Ha TopjiaKy. OBaKBH
cTparmpafrfcKH ojihoch yKa3yjy j(a je obo riojipyije tokom cpejui.er h i'opii,er MHOu;eHa
KOHTHHyHpaHO TOHyjio, a 0j( Kpaja noHTa jjo y peu;eHrao BpeMe HHjiinaiio. nHHocaBCKH cy6 -
6jiok je HMao hcth ‘'ipenji KpeTan.a Kojh je KOHCTaTOBaH y 6ejiOn0TOTKOM poBy. Ilo
pacejjHMa npaBna npyacaH>a M -3, no ceBepHOM o0Gojjv 6eJi0ii0OTO'iKOr poBa, KpajeM MHOijeiia
je flouidio jjo pejiaTHBHor H3jjH3aii.a ceBepHor 6jioKa. OBa cTpyKrypa je H3j(Bojeiia Kao Top-
JiaHKH cy66jioK, Kojn ce jjo npeji Kpaj MHOH,eHa cnyiHTao & oji no’icTKa noHTa cMep BepTH-
KaJiHHX noKpeTa je 6ho iipoMen.en y no3HTHBaH. PyiiiaibCKO-pHnan,CKO0-3ynKH cy66jioK je
tokom naHOHa Toiiyo j(a 6h KpajeM Mtioiieila KpeTaiba npenuia y no3HTHBHa. JleiirraHCKH
cy66jioK, Kojn ce Halia3H y KpajibeM ceBeponcTOHHOM jjejiy ncripa>KiiBanor nojipv’ija, npaK-
thhho npejtcTaBJba npojiy>Ke'raK 6eji0ii0TO’iKOr poBa Kojh je HMao pasjni'iHT pa3Boj y
nOCTNOHTCKOM BpeMeHy. Ha rpe6eiiy ceBepoHCTO'ino 03 3aBojnii'iKe peKe (6pjio 'lot), npe-
ko cepneHmHHTa cy TpaHcrpecHBHH cpejin,o h ropii.OMHoneiiCKH cejpiMeHTH. HpeKO 1lnx
jiokc noHTCKH KlJiacTHTH (CTeBaHOBnh 1977). KoHTaKT HeoreHa h cepneHTHHHcaHiix
nepnj*oTHTa ce jianac Hana3H Ha KOTaMa oj[ oko 200 m najiMopcKc bhchhc. Mc'ipa>KiiHM
6yuieibHMa y jiojihhh 3aBojHH>iKe peKe (M HJiHBojeBHh, 1982), y Bnrne 6yuioTHHa cy
KOHCTaTOBaHH capMaTCKO—naHOHCKH cejiHM enni Kojn cy,y obom J/iejiy TepeHa, jiiicKopjiaiiTiiii
npeKo cepneHTHHHTa. I1>hxob KOHTaKT ce Hajia3H y bhchhckom HHTepBajiy hsmcljv 60 h -25
MeTapa ancojiyTHe najjMopcKe BHCHHe. Obh nojiaun cbhcjio'ic o HHTCH3HBHoj HeoTCKroiicKoj
Ma pacejia. KapaKrep KpeTaaa oBe CTpyKType tokom cpejiH.ei h ropiber MHonena h jlejia
lunioneHa je 6110 HeraTHBaH, jia 6h KpajeM noHTa jioiiuio flo hiitch3hbhhx H3j|ii3aii>a.

3AK.ItyilAK

Onumi ‘ipeiij( HEOTCKTOHCKIK noKpeTa y uuipeM iiojipyijy ABaiie ce Mami(J)ecTOBao
Kpo3 TpH c})a3c: npBa c})a3a, nepnojj onurrer JiaraHor Toibeiba n,ejior iio/ipyija tokom
cpejjiber h ropiber MHoijeHa y3 pejianiBHO joui cjia6énje cnyiUTaibe aBalicKor cy66jioKa. Upy-
ra c})a3a, nepHO/i onurrer H3jiH3aii.a tokom noHTa, y3 3aj(p>Kan 'ipcuj® Tou.eiba y jioMemiMa
6elJionoTO’iKor poBa 11 nmiocaBCKor h JieurraHCKor cy66jioKa. 3aBpumy c}>a3y KapaKTepHiue
HOCTHOHTCKO omnTe ii3j|H3aibe, ca j|Hc})epeiiHHjajiiiHM KpeTaibeM cy66ji0K0Ba, npn ’ieMV cy
6p3HHe pejiaTHBHor H3/|H3aH.a aBancKor h nHHOcaBCKor cy66jioKa h 6eJiOn0TO0’iKOr poBa
6iuie 3iiaTHo Maibe oji 6p3HHa H3jiH3aii.a okojihhx 6ji0K0Ba.

MaKO no noBpuiHHH pejiaTHBHO Mano, iiojipyijc iiinpe okojihhc ABaiie penpe3eHTyje
cBy cjio>KeiiocT 06jiHKOBaH.a obhx o60juihx jiejioiia naHOHCKor 6acena tokom HeoreHa.
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THE NEOTECTONIC PATTERN OF MOUNT AVALA (SERBIA)

by

*

Marinko Tolji¢

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

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

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

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

The geomorphology of this Sumadija area was studied by Cvijid (1900), and the Neo-
gene stratigraphy of Belgrade area by Pavlovi¢ (1923, 1931), Laskarev (1934), Steva-
novi¢ (1951), and Stevanovi¢ and Eremija (1977). The regional fracture pattem. ring
structures and neotectonic deformations were analysed by Markovi¢ and Djokovié
(1978), Djokovi¢ (1984); stratigraphic, geomorphologic, structural, and geophysical data
were used by Marovi¢ and KneZevi¢ to present the neotectonic evolution of this part of Suma-
dija and noithwestem Serbia. Djokovi¢ and Marovi¢ gave new information on the deformation
fabric of the general Avala area

GENERAL GEOLOGIC CHARACTER

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

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

Regional Fracturc Pattern

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

NEOTECTONIC HISTORY

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

Large morphologic features generally result from tectonic and the associated magma-
tic movements, subsequently shaped by exogenic processes. Quantitative geomorphologic
study can indicate anomalous relations of different morphologic features, which can be
interpreted in the neotectonic context. Specific topographic features of this area on the
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Pannonian basin's margin are terraees - resultant of marine-lacustrine abrasion (Cviji¢,
1909). The Ripanj and Pinosava lake terraces lie at altitudes of about 310-330 m and
210-240 m, respectively. Both of them are the evidence of a rising in the late Neogene.
For the quantitative geomorphologic analysis, two methods were used. One is the
analysis of relief intensity. This parameter, analysed over a larger area, indicated positions
of the neotectonic active zones, or rising and subsiding sectors. The rapid rise in the
isoline values and their shapes clearly indicate neotectonic active zones in Avala and
Torlak areas which extend in NNW-SSE or E-W direction. The isolines determine posi-
tions of the Avala and Torlak sub-block apices which are relatively elevated in relation
to the surrounding land surface. Isolines in the northem part of the map outline the Beli
Potok trough. The other method, based on difference between the actual relief and its
theoretical model, gives an isoline map depicting the effects of endogenic movements on
the topographic evolution during the neotectonic stage. Positions and values of the
isolines, on the map, confirm the presence of two neotectonic active zones. The system of
E-W trend is more distinct than that of NNW-SSE extent. Negative isolines in Avala
area indicate its resistance during the neotectonic events, or that vertical movement rates
of adjacent blocks were higher than that of this block. Magma intruded during the Paleo-
gene was probably an important controlling factor of the Avala block movement trend.
The neotectonic evolution of Avala general area is considered in the context of the
geologic history of this part of Sumadija. Regionally, it belongs to the neotectonic zone
of the "Pannonian basin's margin” (Marovi¢ and KneZevié, 1985), which also inclu-
des the "Avala-OreSac system of block structures". The study area, according to this
model, belongs to "Avala horst". Synthetized geological and geomorphological data give
an integral picture of tectonic movements during the Neogene, where also stratigraphic
and paleogeographic situations, characteristics of the fracture pattem and drilling data
were taken into consideration. All compiled data were used in preparing a neotectonic
map of Avala (Fig. 1). Two systems of faults, extending NNW-SSE and E-W, are the
main neotectonic features. The former system consists of reactivated old fractures in the
Topciderska Reka and the ZavojniCka Reka, which separated zones of the general rising
and subsidence in relation to the central zone. Movements along E-W faults, in Beli Po-
tok and Ripanj area, were differential, resulting in delineation of sub-blocks as neotecto-
nic structures of a lower order, viz.. Avala sub-block, Beli Potok trough, Pinosava, Tor-
lak, RuSanj-Ripanj-Zuce, and LeS¢e sub-blocks. The Avala sub-block is centrally situa-
ted in the study area. A geomorphological analysis and the absence of Neogene deposits
indicate the rising trend during the Neogene, or the relative immobility of a resistent
mass in relation to the surrounding blocks which behaved differently through this subperi-
od. Beli Potok trough is a structure of directly proved neotectonic activity. A system of
faults on the Beli Potok syncline northem margin was recognized earlier (Laskarev.
1934; Stevanovi¢, 1951; and Eremija, 1977). Pannonian-Pontian deposits in the
southem limb of this fault were moved by gravity in relation to the Badenian-Sarmatian
clastic-carbonate rocks located at Torlak. The given stratigraphic relations indicate a con-
tinuous sinking during the Middle and Upper Miocene and rising from the late Pontian
into the Recent. The Pinosava block moved in the same direction, identified in Beli Potok
trough. Along faults of E-W strike, the northem block, on the northem margin of Beli
Potok trough, was relatively up-thrown in the late Miocene. This structure was indivi-
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dualized as Torlak sub-block, wvhich subsided to the end of the Miocene, and elevated
from the early Pontian. The RuSanj-Ripanj-Zuce sub-block sank during the Pannonian,
but tumed into positive movement in the late Miocene. The LeS¢e sub-block, most north-
eastward in the area, is extending from Beli Potok trough which varied in the evolution
after the Pontian. Serpentinites at a ridge (Cot hill) northeast of the Zavojnitka Reka are
transgressively overlain by

Middle and Upper Miocene deposits which lie under Pontian clastics (Stevanovi¢,
1977). The contact of Neogene rocks and serpentinized peridotites lies at the altitude of
about 200 m. Sarmatian-Pannonian deposits, which are unconformable over serpentinites,
were located by drilling (Milivojevi¢, 1982) in the ZavojniCka Reka valley. Their con-
tact lies between 60 m and -25 m of absolute altitude. The above stated is the evidence
of a high neotectonic activity of the faults which form the Kumodraz dislocation. and the
diagonal system of faults. The structure had a negative movement during the Middle and
Upper Miocene and part of the Pliocene. and reversed to rising in the late Pontian.

CONCLUSION

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

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