reoji. aH. BariK. non. 59 23.43 Beorpajj, fleijeiviGap 1995
Ann. Geol. Penins. Balk. Belgrade, Decembre 1995

y,HK551 248 2@97 115) OpHrHHajiHH HayHHH e

HEOTEKTOHCKA AKTHBHOCT UIHPEr nO/JPYHJA
"TPAHCBEP3AJIE CKAfIAP-nETI"

ofl
MHJiyHa MapoBHha h Mjinje 'BoKOBHha

rpaHMHO noapyijc HiMctjv J(nHapH,ia (s.str.) h Xe.nenH,aa qecro o'iHa'iaiiaiio Kao "TpancBep3alia CKa-
;iap-lleh™ nocejiyje Bpjio HHTepecaHTaH cioion KojH je Hacrao nnineclJiaaHHM 06 jiHKOBaH>HMa. y HHjiy yna;iJi)HBc
rpaiiHne H-fMet)y /(Hiiapnjia (s.str.) h XejieHH;ia "TpaHCBep3alia CKanap -Heh" nojaBJbyje ce joui y CKlJiony khm-
pHjcKHX CTpyKTypa. Tokom He0TeKTOHCKHX ofiiHKOBaiba npHMeTHO ce h jiaji.e nocraBJba Kao aKTHBaH cy6jeKT y
KOHTpOJiHcaH>y crpyKTypHHX ojiHoca. AHajiH30M pacnojio*HBe reojiouiKe, reotjiH3H>iKe h reomopcfiojioiiikc
iloKVMCHTanHje h nojiaTHKa, jjcc)JHHHcaHa je HeoTeKTOHCKa 3kthbhoct innper no,iyMja "TpaHCBep3ajie CKajiap
-lleh™, VTBpheHH cy MexaHH3MH noKpeTa, H3jiBojen Behn 6poj HeoTeKTOHCKHX CTpyKTypa H paceaa h fletjiH-
HHCaHa H>HX0Ba KHHeMaTCKa CBOjCTBa.

KjbyfHe peiH HeoTeKTOHHKa, "TpaHCBep3ajia CKajjap-lleh’, MexaHH3MH HeOTeKTOHCKHX noKpeTa, HeoTeicroH-
CKe CTpyKType h pacejjH.

YBOa

TpaHHHHO nojipyqgje H3Me"y /I,nnapn/(a (s.str.) h XejieHHfla cjihkobhto Ha3BaHO Kao
"nehKH KaHaji" h "TpaHCBep3ajia CKajiap-Heh” je je*au oh najHHTepecairninjhx reo-
jiouikhx o6jeKaTa y eBponcKHM AjiitHjpiMa. To je oSjiacT rjje Harjio npecTaje npo”y*a-
Baite HeKOJIHKO jtmiapH/tcKHX h xejieiiHjiCKiix jejjHHHna h y Kojoj ce jaBJbajy T3B. "MeTO-
xnjcKe" njiHKaTHBHe cTpyKirype ‘'inje cy oce na6opa ynpaBHe Ha JiHiiapnjicKe. TaKolje, to
je h no/tpygje npoMeHe npy>KaH>a CTpyK'iypiio~rj)anHjaJiiiHX 30Ha Koje cy saje/uiH'iKe 3a
"cnojbaiuibe™ flIHHapH”e h XejieHH/ie (By/iBa h JaflpaHCKO-joHCKe 30He). Y J*HHapHflHMa
(s.str.) OHe cy opnjeirriicaiie npaisneM C3-JM, ay XejieiiH/iHMa o/j CC3-JJH /io C-J.
CarJiacHO CTpyKTypHHM 0Q06eHOCTHMa ypeeHH cy h MOpc|[)0CTpyKTypHH elieMeHTH y
obhm TepeHHMa, ojjhocho nojioacaj h iipy>Kan>e njiaiiHHCKHX Benaija h Mopcf>ojteiipecno-
HHX 06jIHKa.

Hhcthtjtt 3a pcrHonajniy reojiornjy h nalieOHTOJiOrHjy PyjjapcKO-reojiouiKor fjiakKVJrreTa YHHBep3H-
TeTay Beorpajiy, KaMeiiHHKa 6, Keorpaji.



dinarisch-albanesische Scharung”. KacHHje cy ce obhm npocTopHMa 6aBHJIH mhoih hc-
Tpa>KHBaHH 03na'iaBajyhn ra Kao CTpyKTypHy rpannnv H3Me”y JinnapHjia h XejieiiHjia
HarjiamaBajyhH H>eH najieoreorpa(|)CKH 3HaMaj (Kober, 1952; IleTKOBHh, 1958; Aubo-
uin et Ndojaj, 1964; BHfIOBHh, 1974; IlaMHh, 1975; AHheJiKOBHh, 1978 h jjp.). Y
HOBHje BpeMe, Miiorn y obhm TepeHHMa BHfle pejiHKT jejtne (nalieo) ‘ipaHccjjopMe Koja je
ojpirpajia BejiHKy yjiory y recJiOHiIKOM pa3Bojy JinnapHjia h XejieHHjia (Dercourt, 1970;
Aubouin et al., 1970; "HMHTpnjeBHh, 1974; Aubouin and Dercourt, 1975; lla-
mhh, 1975; MapoBHh, 1983,1989; Gealey, 1988; Grubi¢ and Marovié, 1991. h jjp.).

H3HeTe HHibCHHne h Miiorn j(pyiH nojjann ynyhyjy fla je tbktohckh ckjioh rpa-
HHHHor nojjpy4ja JIHiiapnjia (s.str.) h XejieiiHjia HacTao jjyro-4pajiiHM h BHinecfiasHHM 06-
JiIHKOBaitHMa, npn HeMy je 3HagajHor yjtejia HMajia h HeoTeKTOHCKa aKTHBHOCT.
HajMJiahHM TeKTOHCKHM noKpeTHMa He caMO jia je cj)HHajiH30Ban CKlJlion Beh je yo6jiHHen
h Mo4)pocTpyKTypHH njiaH, oahocho pejbec]) obhx npocTopa. npn TOMe cy y flo6poj Me-
pH HaCTallH H KBaJIHTaTHBHO HOBH TeKTOHCKH OJHOCH. YnpaBO OBaj pajt Cajtp"CH pe3yjl-
TaTe HeOTeKTOHCKHX HCTpa»CHBaii>a Koja cy H3Bejjeiia y HeuiTO mnpeM rpaiiH'iHOM noj(-
py'ijy /(HiiapHjia (s.str.) h XejieiiHjia, rjie je nocesHa na»cn,a nocBeheHa cj)eHOMeiiHMa
iioBocj)opMHpaHor cKliona, iheroiioj KiiiieMaTHHH, jimiaMH'iKHM 0006eHOCTHVa h BpeMeH-

Ca. 1. HeoTeKTOHCKa Kapra umper rpaHHMHornoapyHja AHHapHjia (S ,str.) h XejTcnnAa. Jlerenjja: (1) CyMap-
He aMiiJiHTy,ie BepTHKaliHHX He0TeKTOHCKHX noKpeTa (y km), (2) HeoTeKTOHCKH pacenn: a) 30He pacega
y3 rpaHHuy .]ajipancKe ruio'ie h "HHapHjia-XelieHHjia, 6) najBa>KiinjH pace«H-rpanHMHH reoTeK'roiicKHM
jeflHHHnaMa KpajH>HX “cnojBauiH>Hx" ~HHapH jia-XelJieuH;ia, n) BaiKHHjH jioHrHTVjjHHajiHH, nonpeiHH h
jIHjaronajiHH pacejiH, j() ocraliH pacejm; (3) KHHeMaTHKa pacejja: a) ca npeoBliatjyjyhHM rpaBHTanHOHHM
KpeTaiffHMa, 6) ca npeoBjiat)yjyhHM peBepcHHM KperaibHMa, u) peBepcHH pacejiH ca (j)jieKcy[)iiHM 3aBp-
uieiiHMa h j() ca npeoBlial)yjyhHM XOpH30HTajiHHM KpeTaihHMa; (4) CMep xOpH30HTaJiHOr noMepaifca Jaji-
paHCKe nlio'ie; (5) Ha3HBH BehHX HeOTeKTOHCKHX pacejia: 1) jajjpancKa 30Ha peBepcHHX pa3liOMa, 2) ch-
CTeM peBepcHHx paceaa JajipaHCKor IIlpHMopja, 3) HaBliaKa EyjiBa-1],yKaliH, 4) MnpjiHTa HaBliaKa, 5) hbb-
Jiaka BncoKor Kpma, 6) lleTpoBaHKH pacej;, 7) paceji Bnpiiaiap YjiHHib, 8) CKajiapcKH pacen, 9) paceji
C.p6Hija-'I'ponoja - CjKajiap, 10) paceji Jbeuia, 11) pacen Cnac-PaTaj, 12) pacejHa 30Ha IIpH3peH-KyKec-
-Bjihhhuith, 13) clio*eHa pacejma 30Ha ,E(e6ap-Eji6acaH; (6) Ha3HBH Behnx He0TeKTOHCKHX jejiHHHna h
cTpyKTypa: o6jiacrH y KojHMa npeoBliai)yjy cnyuiTaFba 1) Jy>KHoja;jpancKa jjenpecHja, 06jiacTH y KojHMa
npeoBJia”yjy onurra ermporeHa HeoTeKTOHCKa H3RH3aH>a: 2) JI.HnapHHCKO xe.neHH3CKH Mop4)ocrpyK-
TypHH HH3; HeoTeKTOHCKe jienpecnje y o6jiacrH JljiHapMj(CKO-xejieHHj(CKOr MOp(})0CTpyKTypHOr HH3a:
2.1.) CKajiapcK0O-3eTCKa, 2.2) MeTOXHjcKa, 2.3.) poB KyKec Jle6ap h 2.4) poB BypeliH.

Fig. 1. Neotectonic map of the Dinarides (s.str.) and the Hellenides border general area. Legend: (1) Cum-
mulative amplitude of vertical neotectonic movements (in km); (2) Neotectonic faults: (a) fault zones
along Adriatic plate and the Dinarides/Hellenides boundary, (b) main faults bounding geotectonic
units of extreme "outer" Dinarides/Hellenides, (c) major longitudinal, transverse and diagonal faults,
(d) other faults; (3) Fault kinematics: (a) pievailing gravitational movements, (b) prevailing reverse
movements, (c) reverse faults wvith flexural ends, and (d) prevailing horizontal movements; (4) Direc-
tion of Adriatic plate horizontal drift; (5) Names of major neotectonic faults: 1- Adriatic zone of re-
verse faults, 2- system of reverse faults in Adriatic littoral, 3- Budva Cukali nappe, 4- Mirdita
nappe, 5—High Karst nappe, 6—Petrovac fault, 7- Virpazar Ulcmj fault, 8— Scutari fault, 9- Sr-
bica-Tropoja-Scutari fault, 10- Lesh fault, 11- Spas-Rataj fault, 12- Prizren-Kukes-Blinisht fault
zone, 13-Debar-Elbasan composite fault zone; (6) Names of major neotectonic units and structures:
areas of prevailing subsidence: 1- South Adriatic depression; where general epeirogenic neotectonic
risings prevail; 2- Dinaridic-Hellenidic morphostructural series; including neotectonic depressions of
(2.1) Scutari-Zeta, (2.2) Metohia, (2.3) Kukes-Debar troughs, and (2.4) Burrel trough.






ckhm 0"HOCHMa jiecJjopManiija. Y tom CVHCJiy npHKynJbeH je, aHajiH3HpaH h HHTepnpeTH-
paH SoraT reojioniKH, reocfiiriH'iKH h reoMopcJjojioniKH MaTepnjaji h floGnjeHH cy pe3yji-
TaTH Kojn OTBapajy HOBe MoryhiiocTH 3a carjieflauaHie reo/(HiiaMH’iKe eBOJiyn,Hje obhx
TepeHa y Mlia”eM HeoreHy h KBapTapy.

KPATAK | | NPEHEOTEKTOHCKE AKTHBHOCTH

"TpancBep3ajia CKanap-lleh™ y BH/jy ynanJbHBe rpaiiHije H3Me”™y hckojihko ejie-
MeHaTa /.I,HnapHj{a (s.str.) h XejieiiHjja nojaBJbyje ce joru y CKJiony KHMpnjckhx, ojiiiocho
najieoajincKHX cTpyKTypa. "MeTOXHjcKH na6opn™, nnje cy oce iipy>Kan>a CH -J3, Hacra-
jih ¢y npeiiaGnpaiLeM KHMpnjcKHX njiHKaTHBHHX CTpyKTypa jjmiapHjiCKe opnjeiiTanHje
(C3-JM) tokom npHdjiiracaBaiba h KOJiH3Hje 30 Tajja oji;BojeHHX ejieMeHaTa jiHiiapnjj-
cKor h xejieiiHjjcKor jioMeiia, a npHJIHKOM 3ay3iiMan,a 3aje/jiiH'iKe iiosHiinje npeMa Bap-
NapcKoj 30HH (JdokobhH h MapoBHh, 1978; MapoBHh, 1983, 1989; Grubi¢ and
Marovi¢, 1991). L],eo nocrynaK 06jiHKOBaH.a TeKao je ofl Kpaja ropibe jype flo y naj-
CTapHjn najieoreH. Y najieoreny h KacHHje, y npoijecy jjajbe jiaTepajme KOMiipecnje,
iieKajjaiuibH jiHiiapnj~cKH (s.str.) h xejieiiHjjcKH ejieMeHTH, cajj Beh ’iiipcTo Me”yco6no
noBe3aiiH, ‘imie jejjHHCTBeii KOHBepreimnjcKH cjopoirr npeMa KpajibHM 30HaMa *‘cno-
jbaiHH>HX" JjHHapnjja h XeJieHHj;a ojjhocho npeMa Ja/jpaHCKoj nJioHH, TaKO jja y ibHMa
HeMa "cKpeTaiba" Ha6opHHX crpyKTypa y "MeToxnjcKH" itpaBait (MapoBHh, 1989;
Grubi¢ and Marovi¢, 1991).

HEOTEKTOHCKA AKTHBHOCT

T okom HeoTeKTOHCKe eTane cthji naldieoreiio-jioibOMHONcHCKe TeKToreHe3e 3ajip-
*ao ce jejtHHO y oiihm KpajibHM "cnojbamibHM™ 30HaMa J],HHapHjta h XejieiiHjta Koje ce
najia3e y rpaHH'inoj o6jiacTH npeMa JajjpancKoj iijiohh. Y ocTalJiHM jiejioBHMa oboi
npocTopa HeoTeKTOHCKH cTpyKTypHH njiaH jjo6 ho je cacBHM HOBa MopcfjojioniKa h khhc-
MaTCKa CBojcTBa (cji. 1.). Oh je y HajBehoj Mepn ynmao h na apaH*MaH Mopcjio-
CTpyKTypHHX eJieMeHaTa Tj. Ha nsi Jiejj h pa3Boj pejbecjja. 1lpH cbhm obhm aKTHBHOCTH-
Ma, irnipa 30Ha "jjojjnpa™ /(iiiilapHjja (s.str.) h XejieiiHjta npHMeTHO ce h jiajbe nocTaBJba
Kao aKTHBaH cy6jeKT y KOHTp0JiHcaH>y CTpyKTypHHX ojjnoca.

MeXami3MH lieOTCKTOHCKIIX 110OKpCTa

3a HacTaHaK h pa3Boj He0TeKTOHCKHX cTpyKTypa h pacejja y innpeM rpaini'‘iHOM
nojtpyHjy Jl,HHapHjta (s.str.) h XejieiiHjta yTHitajiH cy cjiejtehn MexaiiH3MH:
jiaTepajiHa KOMiipecnja H3a.3BaHa KOHBepreimnjcKHM ojtnocHMa Jaj”pancKe
iuio'ie h /IHiiapHjja-XejieiiHjia;
- poTannja xejieiinj(CKor nojjpy'ija y cMepy KpeTaiba Ka3ajbKe Ha caTy;
- H30CTaTHHKH lipOHeCH.
licjckth KOMnpecnje iiaJieoreHo-jioii>0MHoiteHCKor acf)HiiHTeTa, y He0TeKTOHCKOj
eTann, iigjBHjjJbHBHje cy 6hjih H3pa*eHH Yy rpanii'iHOM nojjpy'ijy KpajH>HX *cnojbainibHx"

je KOMnpecnja H3a3aBaHa nepMaiieHTHHM noMepaibeM JajipaiicKe iuio’ie npeMa ceBep-



ccBcpo'ianajtv h ccBepo'ianajiy h iiojjBJia”cibeM noj( jjHHapiijjcKO-xcjieiiHjjcKH nTpyn™.
KoHTaKT obhx flBajy reoTek TOHCKHX jejiHHHNa osiia'ieii je niHpoKOM sohom jyro3anaj.(iio
meHOM /leciioM XOpH30HTaJiHOM KOMNnOHeHTOM cMHiiaira, no KojHMa cy Kpajite cno-
Ji.amihe 30He JI,HHapHjia-XejieHHjja HarypaBaHe npek 0 jejjHHHnNa jajipancKe iuianmc}i<)pmcC
(cji. 2). ochm Tora to je Yy Mlia”eM Heoreny h KBapTapy 6njia h 30Ha jake penjjne
jiciiH Bejianiije: HS3jjH3aiba jiHiiapHjiCKO0-xejieHHjiCKOr h cnyiiiTaii,a jajipancKor jjoMena.
OBaj ce cfipoHT tokom HeoTeKTOHCKe eTane cvKijecHBHO jiaraHo pejiaTHBHO npeMeuiTao
Ka JajjpancKoj iijio'ih caraacHO H>eHOM HaiipejjOBaity npeMa ceBcpceBepo3aiiajiy h
ceBepo3auaj(y h jtanac npejtcraBli>a rjiiaBHH H3Bop cch3mhtihocth Y obhm TepeHHMa. I’pa-
hhhho nojjpyqje "HHapnjja (s.str.) h XejieiiHjja ojjhocho nTpaHCBep3alia CKajtap-rieh™
He nojaBJbyje ce Kao aKTHBaH y'ieciiHK oBaKBHX jjora®aja. JIJmiapHjtH (s.str.) h XejieiiHfIH
hbpcto cy Be3aHH jom ojj ropite Kpejte-najieoreHa h tokom M Jiaijer najieoreH a, HeoreHa
h KBapTapa CBOjiiM sajejtnn'ikom *cnoibamrbHM™ 30HaMa ‘imie jejtHHCTBeii KOHBep-
reHijHjcKH cJ>poHT npeMa JajtpaiicK oj njiOMH.

Cji.2. MHTcpnpeTanHOiiii reoc})M:jH'iKM npoc})HJi Kpo3 I lpnoropcKO FIpHMopje h odaJicKH nojac JajjpancKor Mopa
(npeMaT. J]|parauieB H hy, 1983).

Fig. 2. Interpretative geophysical profile through the Montenegrin littoral and the Adriatic coastal belt
(after T. DragaSevié, 1983).

jiccct rojuina y o6jiacTH erejcKor ocTpBCKor JiyKa, nejionoHe3a, ceBcposanajuie 1'p'iKe,
a y Maiboj Mepn nh Ha nojjpyqjy 3anajme AjibaHHje, U,pHoropcKor IIpHMopja h
Jl,ajiMai*Hje (Kissel et al., 1985; Kissel and Laj, 1988; Speranza et al., 1994)
TepeHH jy>Kiio ojj "TpaHCBep3alie CKajtap-lleh" -XejieHHjjH cy ojj cpejuter MHou;eHa jio
y peneiiTiio BpeMe 6hjih hsjiorkciih jjilocasiioj poTanHjn y CMepy KpeTaiba Ka3ajbKe Ha
caTy h yKyimor H3iioca 45°-50°. TepeHH ceBepo3anajjno ojt "TpaHCBep3ajie (kaj(ap-
-lleh™ - JlHiiapHj(n (s.str.) - jom ojj eonena HHcy 6hjih 3axBaheHH HeKOM 3iiaTiajiiHjoM
poTai*njoM (Speranza et al, 1994) njin je naK OHa 6njia pejiaTHBHO cjia6a h ycMepeHa
cynpOTHO KpeTaiby Ka3ajbKe Ha caTy (Marton, 1987). lloMeHyTH ayTopn CMaTpajy jja je
"TpaHCBep3ajia CKaj*ap-lleh" HMajia yjiory "iihbot 30He" obhx poTaitnja h jja je ycjiejt



TaKBe aKTHBHOCTH y obhm npocTopHMa j(oiiuio flo HH(f)[CKCHje Jl,hnaph3a- Xcjiei»ma.

PoTannja xejieHH”cKor no/ipv'ija nocjie/uina je (})opMnpaii,a h pa3Boja erejcKor
ocTpBCKor jiyKa. HpBa (}»a3a poTannje oGaBJhena je tokom cpe/iiher h jjcjiom ropiter
MHOnena h H3HOCHJia je oko 25° y cMepy KpeTaiba Ka3ajbKe Ha caTy y jyro3anafl[HOM h
cynpOTHO KpeTan,y Ka3ajbKe Ha caTy y jyroncTO'IHOM flejiy jiyKa. HaKOH Tora po'rannja
je 6iuia 3H3THO pejivKOBana, totobo yrameHa, jia 6h ce noHOBO aKTHBHpalia iiohctkom
jjoiber njiHoueHa, 0BOr nyTa caMO y jyr03anajjHOM Aeliy erejcKor JiyKa npH6jra>KHO
HCTor H3Hoca h y hctom CMepy (Kissel et al., 1985; Kissel and Laj,1988).

llojtaitH jto6njeHH najieoMarHeTHHM HCTpa*HBaibHMa KOHBeHa6HJiHH cy ca reo-
CTpyKTypHHM h  Mop(f)ocTpyKTypHHM 0Q06eHOCTHMA obhx npocTopa. TaKo je, na npH-
Mep, Kao nocjiejpma poTaiiHje y 30HH nTpaHCBep3ajie C'Kajiap-lleh" jioiiijio jio
HiKjuieKCHje "cnojbaiHibHK" 3ajejjHHHKHX jiHiiapnjicKO-xejieHHjicKiix cTpyK'iypno-(j)anH-
jajiHHX 30tia h j(o npoMeHe npaBii;a npy>Kaiba rjiaBHHX Mop4>ocTpyKTypimx ejieMeHa-
"TpaHCBep3alie C'Kajiap-Ileh", Ha KOHBeKCHoj CTpaHH caBHjyTKa y 30hh janer HCTe3aiba
(})opMHpaH je cjio>keHH MeToxiijcKH neoreiiH poB. Y ibeMy cy aKVMWVlinpana jjBa naKeTa
¢JiaTKOBOjjHHX cejiHMenaTa: jioibii, cpejjibo jjo ropibOMHOnNencKe h ropibH, iiJinoneHCKe h
iuiHOKBapTapHe CTapocra, uito ce totobo njjeajnio noKliana ca jpieMa (})aiaMa poTannje
h cxojjiio TOMe ja'ie eKCTeH3Hje Ha KOHBeKcnoj cTpaHH jtHHapHjjCKO-xejieHHjtcKOr
"Tpyna", ojihociio y MeTOxnjcKOM poBy (cji. 3).

M'iOCTaiHiKH iipoiiecn jjejcTBOBajiH cy cyKii;ecHBHO ca nanpejionaibcM Me30KeHO0-
30jcKHX ca>KHMaiba CTpyKTypiio-({)aitHjajiHHX ((})OpManHOHiix) cajtp*aja JinnapHjja h
cpejuio npeji HeoTeKTOHCKH CTajinjyM, y HajBehoj Mcpn, 3aBpmeno je (})opMiipaibc
jIHiiapHjiCKO-xejieiiHjtCKOr TeKTorena h npn TOMe je Ha npocTopy Kojn oh jtanac 3ay3HMa
(H)opMHpaHa pejiaTHBHO jje6ejia 3eMJoHHa Kopa (MecTHMii'iiio h npeKO 45 km). Kao
nocjiejmna TaKBor 3ajic6jbaiba 3eMIJbHHe Kope jtouuio je jjo HHTeii3HBHpaiba H30CTa-
jtHHapnjtcKo—xejieHHj*cKor jjoMena h (})opMHpaibeM HCTaKHyrax Mop(})ocTpyKTypHHX
HH30Ba. Ha noj(py'ijy JajipancKe iuio'ie, napo'iHTO y ibeHOM jy>KHOM jjejiy Kojn HMa HCTa-
H>eHy Kopy (oko 25 km), tokom HeoTeKTQiiCKe eTane oj(iinjajia cy ce KOHTHHynpaHa
cnymTaiba.

I laBejieini MexaiiH3MH 6hjih cy npHcyraH tokom hcjic HeoTeKTOHCKe eTane h npn
TOMe cy jjcjcTBOBaliH vnopejio, a ojj na'iHiia HjHxobkx HiiTepakKHHjcKHX ojpioca h npo-
CTopHor MaiiH(})ecTOBaiba 3aBHCHIJIH cy no3HijHja, iiacTaHaK h TpaiiC(})opMaitHja Heo-
TeKTOHCKHX CTpyKTypa.

Cji.3. cxeMaTCKH npHKa3 JIHHapH;ia-XejieHH;ia: (A) - HOibOMHoneiiCKa no3HiiHja (npe poTannje), (B) - caBpe-
MeHa no3Mnnja (nocjie ;iBO(})a3iie poTannjc). JlereHfla: (1) llo;ipy'ije JajipancKe rao'ie, (2) KoHBepreH-
HHjcKH c})poHT KpajitHX “cnojbaum.H X" 30Ha ~],HHapH3a- XelieHH;ia npeMa JajipaHCKoj hjio’ih, (4) XopH-
30HTajina c.MHnaiha ;<y>K Behnx pacejia, (5) HeoreHe poBOBCKe CTpyKType, (6) CMep KpeTaH>a Behnx
re0TeKTOHCKHX iienHHa, (7) ripaBaii eKCTeH3Hje.

Fig. 3. Schematic map of the Dinarides-Hellenides: (A) Lovver Miocene position (before rotation), (B)
present position (after two-stage rotation). Legend: (1) Adriatic plate; (2) Converging front of ex-
treme "outer” Dinarides-Hellenides zones to Adriatic plate; (4) Horizontal shears along major faults;
(5) Neogene trough structures; (6) Movement direction of large geotectonic units; (7) Extension
direction.






Y innpeM rpann’inoM iio/ipy’ijy Jinnapnjia (s.str.) h XejreiiH/(a jacHO ce H3fIBajajy
jjejiOBH j(Bajy Kpyminx neo'reKTOHCKH 06jiiiK0BaiiHX ijeJiHiia: 1) jy>KHojajjpancKe jjenpe-
cnje h 2) ;iHiiapnjiCK()-xejienHjiCKor, iipe-roKiio H3jiniiiyTor, MopcJ)ocTpyKTypHor HH3a
(cji. 1).

Jy>KiiojaApaHCKa “enpecnja je caMO jejtHHM flejiOM o6yxBahena obhm HCTpa»:HBa-
ibHMa. Pe’i je 0o npocTopy Kojii je tokom HeoTeKTOHCKe eTane, yocTajioM Kao h paHHje,
KOHTHHyHpaHO TOHyo. llponeH)yje ce jja yKynHa HeoTeKTOHCKa cnyuiTaifca H3Hoce BHine
0jj 6000 MeTapa. YnpaBo, jyro3aiiajino ojj "TpancBep3alie C'Kajiap-1leh" ce Hajia3e Haj-
BHiue noTOHYyjiH jicjiobh jy>KiiojajjpancKe jienpecnje h j(anac HajBehe jiy6iine JajipancKor
Mopa. HiiTeiniiTCT h Mopc})ojionija ciiyniTan,a y Be3H cy ca iisocTaTHHKHM noKpeTiiMa
H3a3BaiiHM pejiaTHBHO HcTaihenom 3eMJi.HiioM KopoM y obom lJigjiv JajtpaHCKe 11JIOHC,
ajiH h ca HHTepaKi;HjoM reocTpyKTypHHX ejieMeHaTa h aKTHBHOInhy y Koje cy yKJi>yieHH:
c jej(iie CTpane KOHBepreiiHHja JajipancKe iiJione (y3 n>en ceBeposanajiiiH Jtpajcj)) h "cno-
JbauiH>Hx" /l,nnapnjia- Xejiehnjja, a ca Jtpyre cTpaHe poTannja xejieiiHjicKor iiojipyHja y
CMepy Kperan,a Ka3ajbKe Ha caTy. BepoBaTHO Jta je tokom obhx nponeca ynpaBO
poTannja, KOjaje np0y3p0KOBajia caBHjaibe JInHapiij(a-xcjieiiHjia y 06jiacTH "TpaHCBep-
3ajie C'Kajiap-lleh", 6«Jia jejian ojt najénTiinjnx y3po>niHKa jja ce y KOHKaBHOM jJ(Cly
caBHjyTKa ohom oko PHi'Hjine jajjpancKe Mace, ycnocTaBe TakBa eKCTeH3HOHa nojba
ojiroiiopna 3a ff)opMnpan>c Kpy>Kiie (ejiniiTHHiie) jieiipecnje n Hcnojbe najHHTeH3HBHHja
neoTeKTOHCKa chymTaiba.

CeBepoHCTOHHH h HCTOHHH o60j; jy>KiiojajipaHCKe jienpccnje jane je jiecj)opMHcan
(pyiiTypHO h nJiHKaTHBHo) iiapoHHTO y hh>khm e ra>KaMa, carjiacHO pejiaTHBHOM Hanpe-
jtonan>y j~niiapHjicKo-xejieiiHjjcKor c|)poHTa npeMa jyro3anajiy h 3anajiy, jiok cy ocTajiH
jicjiobh yrjiaBHOM MHpHe 6aceHCKe Konc{)iirypannje (cji. 2).

/"HHapHfICKO-XeJieHHJJCKH MOpj})OCTpyKTypilH HH3 je CJIO>KeHa HeOTeKTOHCKa jejm -
HHiia najBHiner paH ra Koja ce npy>Ka oji Ajina Haceiiepo3anajiy na npeko HirraBoi Baji-
KaHCKor nojiyocTpBa cBe jjo Kpajiber 11ejionoHe3a Ha jyry. 3a H¥y cy KapaK TepncTiiHiia
onniTa HeoTeKTOHCKa npeTe>kHO eiiHporena nsjtinaiba Koja cy y HeKHM jiejioBHMa 6iuia
Bpno BejiHKor HHTeH3HTeTa. M3jiH3aiba cy nocjiejmna H30craTHHKIix noKpeTa npoy3po-
KOBaHHX 3ajie6ji>an>eM 3eMIbHHe kope Koje je ycjiejHuio Kao iiocjiejimma ca>KHMaiba
Itopeji onuiTHX enHporeHHX H3j(H3aiba Koja cy HMajia eTanHH KapaKTep Ha nrra ynyhyjy
KacKajiiio nocTaBJbeHH epo3iiono-jieHyjianHOHH hhboh (iioBpiim), MaiiHc})ecTOBajiH cy ce
h jjpyi H nponecH npe cbhx ekCTeH3HOHH, na cy y iiojejiHiniM c})a3aMa HacTajiH 6pojHH
jtenpecHOHH CTpyKTypHH 06jihuh THna poBOBa h 6aceHa. Be3 063Hpa Ha nojinreHeTCKH
KapaKTep h cjio>Keiiy rpat)y, jmriapHjicKo-xejieHHjjcKH Mopc})ocTpyKTypHH HH3 je y hcjih-
hh nocMaTpaHO sajjp>Kao BHcoky xmicoMeTpnjcKy jiH ciiciinpaiiocT Koja je MapKHpaHa
npHCYyCTBOM HCTaKHyTHX nllaHHHCKHX BCliaiia.

Bhcoko H3jJHiHYT (1000 jjo npeKo 2500 MeTapa) jiHiiapnjicKo-xejieHH;icKH choji Ha
uiHpeM nojtpynjy "TpaHCBep3ajie c'kajiap-11eh” pa36njen je ca hckojihko, BHme hjih
Maibe, cnymTeHHX CTpyKTypa Koje cy HcnyH>eHe HeoreHHM HacjiaraMa. M eljy HHVhA
BejiHHHHOM ce H3jjBajajy: CKajjapcKO-3CTCKa jteiipecnja, cjio>Kena MerroxnjcKa j(enpecnja
h pobobh BypejiH h KyKec-1],e6ap.



Cji.4. Moneli KHHeMaTCKe aKTHBHOCTH crpyKTypa uiHper no;ipy>ija CKaj(apcKO-3CTCKe jjenpecHje. Ilereiijja:
(1) JajipaHCKa ridioia, (2) Jrhhhphjjh - XejieiiHj(H, (3) OSjracrH HeoTeicroHCKor cnyutTaH>a, (4) Hec>TeKTOH-
ckh pacejrn: a) 30He pacejia y3 rpaiiHijy JajipancKe iuio'ie n /I,HHapHjia-XejieiiHjia, 6) HajBa>KHHjH pa-
cejjH rpaiiri'iHH reoTeKTOHCKHM jejiHHHiraMa KpajibHX "cnojbauin>HX" JIHiiapnjia - XejieiiHjia ir) perao-
HalJiHH pacejiH y3 rpaHH'ine 30He JajipancKe jienpecHje npeMa H3jrHriiyrHM Mop(}>ocTpyicrypaMa JIHiiapH-

a) rpaBHTaijHOHH, 6) peBepcHH, ii) TpaHCKypeHTHH; (6) KHHeMaTHKa BehHX reKTOHCKHX nejiHiia: a) CMep
KpeTarta JajrpancKe luioMe y jiy6jbHM jjejioBHMa, 6) CMep poTaunje xeliciiHjrcKor nojipyqja, U) CMep Kpe-
Tarba ;jHiiapHjickHX (S.Str.) dJioKoiia h njiaca H:inajj JajjpancKe iuioge, jj) npaBaij jioKajiHe ekCTeH3Hje Ha
nojipyMjy cKajjapcKO-3eTCKe jieiipecnje

Fig. 4. Kinematic activity model of structures in the general Scutari Zeta depression area. Legend:
(1) Adriatic plate; (2) Dinarides-Hellenides; (3) Neotectonic subsidence areas; (4) Neotectonic faults:
(a) fault zones along Adriatic plate and Dinarides-Hellenides, (b) main faults bounding geotectonic
units of extreme "outer" Dinarides Hclleriides, (c) regional faults along bordering zones of Adriatic
depression and raised Dinaridic—Hellenidic morphostructures and major transverse and diagonal fa-
ults, (d) other faults; (5) Fault kinematics: (a) gravity, (b) reverse, (c) transeurrent; (6) Kinematics of
large tectonic entities: (a) direction of Adriatic plate drift at depth, (b) rotation direction of Helleni-
dic domain, (c) movement direction of Dinaridic (s.str.) blocks and units over Adriatic plate, (d) di-
rection Of local extension in Scutari-Zeta depression area.



( KaiapcKo-ieriKa j*enpccnja ce Hajia3H Ha ceBep03ana®HOM o607y "TpaHCBep3ajie
CKajiap-lleh*. HMa H3iJie/j njiHTKor poBa npy*aH>a C3-JH cnyniTeHor 3a BHme o// 300
MeTapa. Cyl/iehn npeMa 3a ca//a no3HaTHM HacjiaraMa Koje je Hcnyu>aBajy, CKaj*apcKO-
-3eTCKa /lenpecnja cjjopMHpana je y iijihohchv h Tal/(a je iiajieoreorpaf})CKH 6njia y Be3H
ca ja/"paHCKHM mopckhm aKBaTOpnjyMOM. Me”yTHM, Bpjio je H3BecHO jja je Moraa HacTa-
th h pamije - y cpe/iiheM h ropiteM mhohciiv - H.//aje 6njia Hcnyii>ena iiajBepoBaTimje
cjiaTKOBOfIHHM HacjiaraM a.

Hcrpa*HBau>a cy noKa3ajia fla 6h ce HacTaHaK CKa/*apcKO-3eTCKe flenpecnje Morao
06jacHHTH na cjiej/ehn naHHii:

Tokom KpeTaita h no/HiJiaHeH>a Ja/jpancKe njione No/i Kpajn>e "cnojbauiu>e” [Hiia-
pnflCKe 30He, neiiocpe/iiio H3a KOHiieprennHjcKor fljpoirra 0bhx /(Bajy KpynHHX reoTeK -
tohckhx je/iHHHna - Ha no//py'ijy /JiiHapH/ia iiohcb 0/j HJiHoneiia (Mo>Kjla h paHHje: oj*
cpej/H>er hjih ropiLer Miionena) na CBe j[o jjaiiac, jjohuio je 30 aKTHBiipaiua eKCTeH-
3hoiihX npoiieca, cnyuiTaH>a 6ji0KOBa h cJ)opMHpaH>a CKajjapcKo-se'rcKoi’poBa. HcTe3a-
H>a cy nocj[ej(Hi[a TpaiicKypeHTiior CMHijan>a /jHiiapii/[CKHX njiaca h 6ji0K0Ba jiv>K pacejia
npy>Kan>a C.-J h CH-J3 h u>Hx0Bor pejiaTHBiio 6p*er TeKToncKor TpaHcnopra Ha
jyio3anaj[ npeKo Ja/ipaHCKe hjiohc. HapoHHTO cy npn ToMe aKTHBiiy yjiory o/impajia
KpeTaH>a 6jJiOKOBa /iy>K jjecnor TpaHCKypeHTHor pacejla BHpna3ap-YjiuHH>. "OTBapa-
n>y" CKaj(apcK0-3eTCKOr poBa h H>er0BOM BpeMeHCKH npoMeHJbHBOM h iipocTOpHO jjcjih-
mhhhom noBe3HBaH>y ca CTpyK'iypaMa h mopckhm akBaTOpnjyMOM jy»cHojaj[paHCKe
jlenpecnje HajBepoBaTHHije je /(onpHHejia h po'rannja xejieHHj*CKor jioMeiia y cMepy Kpe-
Taita Ka3aJbKe Ha caTy (Cji. 4).

CnyuiTaH>a TepeHa cKaj(apcKo-3e'rcKe /jenpecHje npncyTHa cy h y peii;eHTHO BpeMe
h H3HOce 2 -4 mm/god. (CaBe3Ha ieo/jeTCKa ynpaBa, 1972) ca Tenj[e[[i[njoM nanpejjoBaiba
npeMa 3aiiaj*y y o6jiacT U,pMHHiKor nojba h 3eTCKe paBHHije. XopH30H 'rajina cMHE(aH>a
jly>K pacejja BHpna3ap-YjmHH>, a y MaH>0j Mepn h j[y>KCKajjapcKe jjHClJioKannje h j(ai[ac
cy Bpjio aKTHBHa, yocTajioM Kao h Hirraiio noj[py'ije C’KajiapcKor je3epa, o hcmv ciiejjoHe
6pojHH jakKH jjoroljeHH 3eMJbOTpecH.

MeToxiijcKa j*enpecnja je cMeuiTeHa ynpaBO y y>Koj 30HH "TpaHCBep3ajie C'Kaj/ap-
-neh". H30MeTpHHHOr je o6jiHKa h cjio*eHe rpa“e, ij. cannibeHa je o0jj HeKOJiHKo
Pobobckhx h xopctobckhx cTpyKTypa. Pacej(OM C'p6)Hua-Tponoja-CKaj[ap nojiejbena je
na jjBa j[ejia: ceBepo3anaj(HH, Kojn je jej(iiocTaiiHe poBOBCKe rpa”“e h cnyuiTeH BHiue 0jj
2000 MeTapa, h jyrOHCTOHiiH, Hirpa~en oj( iieKOJiIHKO naH’'iMeHHHHo nope”aHHX pobob-
CKHX H XOpCTOBCKHX CTpyKTypa H3pa3HTO XHnCOMeTpHjCKH J[eilHBCJIHCaHHX (CJI. 1).

MeTOXHjcKa jjenpecnja je cJjopMnpana na KOHBeKCHoj CTpaHH jniHapnjjcKO-xejie-
HHfICKor caBHjyTKa, Tj. y ohom /jejiy [/je ce HcnoJbHJia Hajjana eKCTeH3Hja. HacTaHaK h
pa3Boj MeTOXHjCKe flenpecnje MO*e ce Be3aTH 3a nponece poTannje xejieiiH/jcKO[’ [iojj-
pyija npeMa ‘ianaj(y, ojpiocno 3a ojjroBapajyhe caBHjaibe h HCTe3au>e JjHiiapnj[a-Xejie-
HHjja y 30HH "TpancBep3ajie CJIKaj[ap-1Jeh™ (cji. 3). yj[aj[>ana[[>eM 03 KOHBeKCHe cipaHe
caBHjyTKa j[y>K TpaHciiep'iajie npeMa jyrOHCTOKYy, cjia6njiH cy eKCTeH3HOHH nponecn uito
je h MapKHpaHo fJjopMiipaibeM MaibHX Mf)pfj)0j[cnpecHOHHX cipyKTypa Kao uito cy 6aceH
BajpaM Hypn y 6jih3hiih Tponoje h hckojihko Maii>H\ 6aceHa joui jyroHCTOHHHje HHjn cy
ce/jHMenTH y BejiHKoj Mepii pa'i6)HjeHH epo3HjoM. Y 06jiHKOBaH>y h renepHcaH>y Me'ro-
xnjcKe jienpeciije tokom HeoTeKTOHCKe eTane ynopejjo cy jiejioiiajia jpia MexaHH3Ma
noKpeTa: H'iocTaTH'iKii, Kojn cy ce HcnojbaBajiH nsjiH'iaibHMa, h po‘ranHje ca npaTehHM
eKCTeH3HjaMa 3a Koje cy Be3aHa cnyuiTaH>a. Tokom cpej[ii>er h j/cjiom ropiber Miionena a



33THM ofl jioilci’ iuiHOii;eiia jio y iuiencmoneii, poTannja xejicnnjicKor nojjpylija je 6iuia
HHTeH3HBHHja, a caMHM thm H eKCTeH3nja h ciiviirraiha. y jej(iic)M jjcjiy ropircr mho-
Hena, a BepoBaTHO h Yy xoJioijeHy poTai*nja je 3HaTHO pejjyKOBaHa na cy HajjBliajjajiH
H30CTaTHIIKH noKpeTH h H3jiH3an>a TaKO jja ce jianac jjcjiobh MeTOXHjcKe jienpecnje h
jipyi'HX Maii.nx HeoreiiHX 6acena najia3e Ha BHCHHaMa ojj 500 m (McToxnja) jio npeKO
1000 MeTapa (HeKH Man.n 6aceiiH Y Aji6amijH).

Pobobii BypejiH nh KyKec /Jeoap ce Hajia3e jy>Kiio oji "TpancBepsajie C'Kajiap-
-lleh ", Hanojjpynjy XejieHHjja. Jl1,y*e 0ce poBOBa napajiejme cy npy*aity XejieHHjjcKHX
crpyKTypa. Fen je 0 pejiaTHBHO hjihtkhm MopcjjojieiipecHoiiHM 06)JiHniiMa Kojn cy jianac
TypHor HH3a 1 eHCTCKH ce Mory Be3aTH, yocTajioM Kao h CBe jipyre cjiHHHe poBOBCKe
CTpyKrype OBOr j(ejia XejieHHj(a, 3a HCTC3an,a bhihhx j(CJiop,a 3eMJbHiie Kope ynpaBHO na
npaiiaii poTannjc nojjpv'ija jy>KHo oj( "rpaHCBep3ajie CKaj(ap-lteh" (cji. 3B). H objic Cy
noKpeTH TaKO jia cy 0Be pobobckc CTpyKType tokom HeoTeKTOHCKe ewrane HsjiHrnvTc
peJiaTHBIIO Bpjio BHCOKO.

Ochobhh pyirrypHH iipeTHpTe>K oji iiia‘'iaja 3a ne0TeTKOHCKyY H3j(eji,eHocr niHper
nonpynja "TpancBep3alie C-Kaj(ap-l1 Ich" ())opMiipaii je npeHeoTeKTOHCKHM 06jiHKOBa-
H>HMa h npej(CTaBJr,en cncTeMHMa pacejra npy*aiba: C3-JH (CC3-JJH), CH-J3 n C-J.

Pacej(HMa npy>kaH,a C3-JH (CC3-JJH) j(ec))HHHcaH je perHoiiajmH iieoTeKTOHCKH
njian, oj(hochc) noj(Clia Ha HeoTeKroHCKe jej(HHHNe najBHmer pej(a. TakBa CBojcTBa
HMajy pacejjH y rpaHHHHoj o6jiacTH Kpajh>HX cnojbamibHX 30Ha ,U,HHapHj(a (s.str.) h
Xejiemij(a npem a JaflpancKoj njioT, ojjhocho H3Met)y bhcoko H3j(HrHyTor jtHHapHjjcKo—
-xejieHHj(CKor HH3a Mopc})ocTpycKTypa h j(v6oko NOTOHyjie jy>KHojaj(paHCKe jjeripecnje.
ofl nipaHCBep3ajie CKajjap-neh" Ka ceBepo3anaj(y, pacej(H OBor CHCTCMa CY npy*aiba

Taiba Ka3ajbKe na caTy. LIIto ce ririe ibHXOBHX KimeMaTCKHX KapaKTepnc'iiiKa iiajTieiiihc
je pen O jyro3anaj(iio h 3anaj(iio BepreiiTHHM c'rpyKrypaMa Ca 06elie>KjiiMa j(ecHHX pe-
BepcHHX pacej(a, iipn TieMy je jjecna XOpH30HYajma KoM noneiiTa jaKO iripa>Kciia. oBakBa
KHHeMaTHKa nocliej(HHa je HHTepaKU,njcKHX ojjnoca Jaj(paiicKe iuiotic h /IHHapiij(a-Xe-
jieHHjja. 3a Miiore oj( pacej(a oBor cncreM a KapaK'repHCTH'iiia cy rpaBHTai(HOHa Kpe-ran.a
h cnymTaH>a ii,hxobhx jyro3anaj(HHX h 3anaj(HHX KpHJia. Ha 'raj iia'iiin Yy j(o6poj Mepii
06jiHKOBan je ceBepoHCTomm h hctohhh o60j( jy>KHojaj(paHCKe j(enpecHje. Y o6a cjiy Tia-
ja: h koj( peBepcHHX h koji rpaBH TanHOiiiix pacejia, najMJial)c HeoreHe Hacjiare Cy TiecTo
caMO (J)JieKcypHo j(ecJ)opMHcaHe (cji. 2).

Cyjjchii npeMa ccHiMii’iKHV M airik ~ecTannjaMa cnCTeMH pacej(a npy>Kaii,a C3-JH
ho cy akTHBHH h y pcneirnio BpeMe.

Y ocTajioM j(ejiy mnper nojipvTja "rpaHCBep3ajie CKaj(ap-neh", paccjin oBor che-
TeMa (()parMeHTapno cy yKJby'ieiiH y c})opMHpaibe nojej(HHHX, npe CBera, HeoTeK'roHCKH
cnyiHTeHHX CTpyKiypa Kao mro cy: MeroxHjcKa h cKajjapcKO-'iCTCKa j(cnpecHja h poiio-
bh Bypejin h KyKec-J],e6ap.

Pacej(H npyxaH>a CH-J3 h C-J npecei(ajy rjiaBHe HeoTeKTOHCKe jej(HHHi(e h 3aje”-
ho Ca JiomHTyj(HHajiHHM pa3lJioMHMa OKOHTypyjy HeoTeKTOHCKe CTpyKType im>Ker pej(a,
noTemi;HpajyhH na Taj HaHHH 6jioK0BCKy rpal>y obhx TepeHa. 11ajiiehu 6poj Heo'reKTOH-



ckhx pacejja opnjeirranHjc CH-J3 jy>Kiio oji "TpaHCBep3ajie CKajiap-lleh™ y CTBapn

TpancKypeiiTHH pacejjn). H>HXOBa caBpeMena no3HHHja nocjiejtHija je poraH Hje xejieHH]j-
CKor jjoMeHa TaKO j;a je noneB o~ cpeflKkber MHOL(eHa na jto jtaHac H3BpmeHa Tpanccjjop-
Maijnja npy>Kaii.a: oj; npaBija C-J (cji. 3A) y npaBai; CH-J3 (cji. 3B). To cy h y peijeH-
THO BpeMe BpjlO aKTHBHH paCCJJH 3a Koje cy Be3aHH 6pojHH jaKH 3eMJbOTpeCH.

Y HenocpenHoj 30HH nTpaHCBep3ajie CKajiap-rieh” h na nonpyHjy ceBep03anajjH0
0jj H>e - y /liinapHjiHMa - rjje ce HHje oceTHo ynni,aj OBaKBe HeoreHe poTannje, pacejiH
npy>KaH>a CH-J3 sajejjno ca jjHCJioKannjaMa opnjeirraiiHje C-J ‘iiine KOH>yr0BaHH nap
pynTypa HacTao y KOMnpecHOHOM npocTopy /I,HHapiijia iipn 'ieMy je najHemhe aKTHBH-
pan CHCTeM pa3JioMa npy>Kan>a C-J (jjecna fipaHCKypeiiTiia KpeTan>a). CarjiacHO no3H-
iinjn y ejiHncoHjiy jtecj>opMaiyija 3a najieorena h neoreHO-KBapTapHa 06jiHKOBaH>a, 3a
CHCTeM pacejja npy>Kaii>a CH-J3 6iuia 6h KapaKieptiCTH'iHa jieBa TpaHCKypeHTiia cmh-
Han>a iiito cy h noTBpjjHJia peinen>a MexaHH3aMa HeKHX noTpeca y 30HaMa CKaj(apcKor h
pacejja Cp6nna-Tponoja-CKajiap.

3AKJIbYHAK

"TpaHCBep3ajia CKajiap-llch" iipejiCTaBJBa rpaHHHy H3MeF>y J*HHapHjja (s.str.) h
XejieiiHj[a h nojaBJbyje ce Beh y KHMpiijcKHM cTpyK'rypaMa. TaKotje, ca jtpyra'injnM
KHiieMaTCKHM o 6ejieaciHMa npHMeTHO ce nocTaBJba Kao aKTHBaH cy6jeKT y kohtpo-
jracaH>y CTpyKTypHHX ojinoca tokom HeoTeKTOHCKe eTane.

Tpn cy rjiaBiia MexaHH3Ma ojH'OBopna 3a HacTaHaK h pa3Boj HeoTeKTOHCKHX cfieno-
MeHa mnper rpanHHiior noflpyHja J™HHapHijia (s.str.) h XejieiiHj*a. To cy:

- jiajba JiaTepaliHa KOMiipecnja H3a3BaHa KoiiBepreimnjoM JajjpancKe iuio'ie h Kpaj-
h>hx ncnojbamibHx" 301la JI,HnapHna-XejieHHjia;

- j(Boc}>a3iia poTai™nja xejienHj(CKor nojipy'ija y cMepy KpeTaiba Ka3ajbKe Ha caTy
yKynnor H3Hoca 45°-50°, ojj cpej(ii>er Miionena jjo ¥ peneirrno BpeMe, a Koja je nocjie-
jiH a cjiopM Hpaiba h pa3Boja erejcKor ocTpBCKaor jiyKa;

- H30CTaTHHKH nponecn HiiHHHpaiiH 3ajie6jbaii>cM 3eMJIbHHe Kope Ha nojipy'ijy Jin-
iiapnjia h XejieiiHjia kojh ¢y jjobcjih j~o jaiaix onmTHX ennporeHHX H3jiH3aii>a h cJ)opMH-
paiba HcTakHyTHX njiaiiHHCKHX Benaip.

IlaBejjeiiH MexaHH3MH jiejioBajui cy ynopejio tokom nejie HeoTeKTOHCKe eTane, a oj(
HaHHHa H>HxoBe HirrepaKHHje h npocTopHor MaHHc}>ecTOBaH>a 33bhchjih cy iiosiinnja,
Mopcj>ojiornja, HacTaHaK h TpanccjiopMannja HeoTeKTOHCKHX CTpyKTypa h pacejja. npn
TOMe narjiameH 3iia‘iaj HMajia je poTannja xejieiiHACKor nojjpy'ija ca "TpaHCBep3alioM
CKajjap-lleh" Kao "hhbot" 30HOM OBe aKTHBHOCTH. Po'rannja je y BejiHKoj Mepn koh-
ipojiHcajia h eKCTeii3HOHe nponece TaKO jja cy y npeTOKiio KOMnpecHOHHM ycjioBHMa
c}>opMHpaiiH h 6pojiiH MopcJ>oflenpecHoiiH crpyKTypHH o06jihi;h.



Teoji. an. EajiK. noji. 59 93-43 Beorpafl, /i;et(eM6ap 1995
Ann. Geol. Penins. Balk. Belgrade, Decembre 1995

UDC 551.248.2(497.115) Original scientific paper

NEOTECTONIC ACTIVITY OF THE
SCUTARI-PEC GENERAL AREA

by
Milun Marovi¢ and Ilija Djokovic

The border area of the Dinarides (s.str.) and the Hellenides, often termed "Scutari-Pe¢ Transverse",
has a complex fabric resulting from a staged sculpturing. The "Scutari-Pe¢ Transverse" has been a con-
spicuous boundary between the Dinarides (s.str.) and the Hellenides since it was a part of Kimmerian
framework. During the neotectonic deformations, it still has had a controlling part in structural relations.
Available geological, geophysical and geomorphological documents and data have been used in defining
the neotectonic activity of the "Scutari-Pe¢ Transverse" general area, establishing the mechanisms of
movements, separating a number of neotectonic structures and faults, and defining their kinematic charac-
ters.

Kcy words: Neotectonics, "Scutari-Pe¢ Transverse", mechanisms of neotectonic movements, neotectonic
structures and faults.

INTRODUCTION

The boundary area between the Dinarides (s.str.) and the Hellenides, referred to as
"Pe¢ Canal" or "Scutari-Pe¢ Transverse", is one of the most peculiar geologic structures
of the European Alpides. It is the area where several Dinaridic and Hellenidie units cease
to extend and where Metohian folding features have axes perpendicular to those of Di-
naridic ones. Also, this is the province where trends of structural-facial zones change the
direction from that common for both Outer Dinarides and the Hellenides (Budva and
Adriatic-lonian zones). The respective trend directions are NW-SE and NNW-SSE to
N-S in the Dinarides (s.str.) and the Hellenides. Congruous with the structural characters
are morphostructural elements in the region, that is the positions and extents of mountain
ranges and morphodepressional features.
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tology, Kamenicka 6, Belgrade.



All this was first noted by Cviji¢ (1901), who named the region "die dinarisch-
-albanesische Scharung”. The region has been studied since then by many geologists who
took it for the structural boundary between the Dinarides and the Hellenides and assigned
it a paleogeographical importance (Kober, 1952; Petkovi¢, 1958: Aubouin et Ndo-
jaj, 1964; Vidovic¢, 1974; Pamic¢, 1975; Andjelkovi¢, 1978; etc.). Later, many have
seen this province as a relict (paleo) transform which had an important part in the
geologic history of the Dinarides and the Hellenides (Dercourt, 1970; Aubouin et al.,
1970; Dim itrijevié, 1974; Aubouin and Dercourt, 1975; Pami¢, 1975; Marovic,
1983, 1989; Gealey, 1988; Grubi¢ and Marovi¢, 1991; and others).

The above references and many other data indicate a long history of structural de-
formation in the Dinarides (s.str.) / Hellenides boundary area, including a significant part
of neotectonic events. The latest tectonic movements finalized the fabric and sculptured
the deformation plan - the topographic features. This resulted in significant, qualitatively
new tectonic relations. This paper gives the results of neoteetonic investigation in the
general boundary area of the Dinarides (s.str.) and the Hellenides, and discusses the phe-
nomena of the new fabric, kinematics, dynamic character, and time relations of its defor-
mation. For this purpose, abundant geological, geophysical and geomorphological materi-
als have been compiled, analysed and interpreted for elucidation of the geodynamic evolu-
tion of the province through the Late Neogene and the Quatemary.

OVERVIEVV OF PRE-NEOTECTONIC EVENTS

The "Scutari-Pe¢ Transverse”, as a conspicuous boundary between several compo-
nents of the Dinarides (s.str.) and the Hellenides, appeared in Kimmerian, or paleoalpine,
structures. The Metohian folds, extending in NE-SW direction, resulted from refolding of
the Kimmerian plicative structures of Dinaridic trend (NW-SE), during the approach and
collision of then separate Dinaridic and Hellenidic components, while they were acquiring
a common position to the Vardar Zone (Djokovi¢ and Marovi¢, 1978; Marovic,
1983, 1989; Grubi¢ and Marovic¢, 1991). The entire sculpturing process operated from
the late Upper Jurassic to the earliest Paleogene. In the Paleogene and later, during the
continued lateral compression, Dinaridic (s.str.) and Hellenidic components, well con-
nected by then, formed a unified convergence front toward the extreme zones of the
Outer Dinarides and the Hellenides, or them are not "tuming" into the Metohian direction
(Marovi¢, 1989; Grubi¢ and Marovié, 1991).

NEOTECTONIC EVENTS

Paleogene-Lower Miocene tectogenesis persisted in style through the neotectonic
stage only in the extreme "outer" zones of the Dinarides and the Hellenides bordering on
the Adriatic plate. The neotectonic deformation plan elsewhere in the region acquired
quite new morphologic and kinematic pattems (Fig. 1). It greatly influenced the arrange-
ment of morphostructural elements, that is the appearance and transformation of topogra-



phy. Notwithstanding all these activities, the general "contact” zone of the Dinarides
(s.str.) and the Hellenides remained notably aetive in controlling the structural relations.

Mechanisms of neotectonic movements

The mechanisms operating in the Dinarides (s.str.) and the Hellenides boundary
province that influenced the formation and deformation of neotectonic structures and faults
are the followving:

- lateral compression caused by converging relation of the Adriatic plate and the
Dinarides-Hellenides;

- clockwise rotation of Hellenidic domain;

- isostatic processes.

Compression effects of Paleogene-Lower Mioeene affinity are best manifested, in
the neotectonic stage, in the boundary area of the extreme outer zones of the Di-
narides-Hellenides to the Adriatic plate. This is a natural result of the compression
caused by permanent descent of the Adriatic plate to the north-northwest and northwest
and subduction beneath the Dinaridic-Hellenidic "trunk". The contact of the two geotec-
tonic units is marked by a broad zone of southwest- and west-vergent reverse faults,
overthrusts, and flexures with conspicuous dextral horizontal shear component, along
which the extreme outer Dinaridic/Hellenidic zones were pushed over the topmost units of
the Adriatic platform (Fig. 2). Moreover, in the late Neogene and the Quatemary, this
zone also was the zone of strong rheid delevelling: elevation of Dinaridic-Hellenidic and
depression of Adriatic domains. This front made during the neotectonic stage a slow suc-
cessional relative movement to the Adriatic plate congruent with its progress to
north-northwest and northwest. It is at present the main source of seismic activity in the
region. The boundary province of the Dinarides (s.str.) and the Hellenides, or the
"Scutari-Pe¢ Transverse", has not been an active participant in the events. The Dinarides
(s.str.) and the Hellenides have been firmly linked from the Upper Cretaceous/Paleogene
and through the late Paleogene, Neogene and Quatemary by the common "outer" zones
into a uified front converging to the Adriatic plate.

According to paleomagnetic data of the last ten years for the Aegean insular arc,
Paloponnisos, northwestem Greece, and to a lesser extent for westen Albania, Montene-
grin Littoral and Dalmatia (Kissel et al., 1985; Kissel and Laj, 1988; Speranza et
al., 1994), the Hellenidic area south of the "Scutari-Pe¢ Transverse" was twice clock-
wise rotated by a total of 45 to 50 degrees. The Dinaridic (s.str.) area northwest of the
"Scutari-Pe¢ Transverse" was signifieantly rotated from the Eocene (Speranza et al.,
1994) or the counter-clockwise rotation was relatively weak (Marton, 1987). The men-
tioned authors maintain that the "Scutari-Pe¢ Transverse" had the part of a pivot zone in
the rotations that resulted in the inflection of the Dinarides/Hellenides.

Rotation of the Hellenidie province was a result of the Aegean insular arc's forma-
tion and transformation. The initial rotation operated during the Middle and partly Upper



Miocene, clockwise about 25 degrees in the southwestem and counter-clockwise in the
southeastem parts of the arc. Then it abated, nearly ceased, and reactivated at the begin-
ning of the Lower Pliocene, but only in the southwestem 'part of the Aegean arc in a
similar degree and the same direction (Kissel et al., 1985; Kissel and Laj, 1988).

The obtained paleomagnetic data are convenable with the geostructural and morpho-
structural features of the province. Thus, for example, the results of rotation in the
"Scutari-Pe¢ Transverse" zone are the inflection of the "outer" common Dinaridic-Hel-
lenidic structural-facial zones and the changed trend direction of the main morpho-
structural elements - mountain ranges. Because the Dinarides-Hellenides rotated and bent
in the "Scutari-Pe¢ Transverse" zone, a composite, Metohian trough formed on the
convex bend side in the zone of stronger extension. The trough contains two groups of
freashwater sediments: lower, Middle to Upper Miocene, and upper, Pliocene and Plio-
- Qualernary which are ideally congruent with the two stages of rotation and consequently
greatly extension on the convex side of the Dinaridic-Hellenidic "trunk", in the Metohian
trough (Fig. 3).

A succession of isostatic processes operated with the progress of Meso-Cenosoic
contractions of structural-facial (formational) features of the Dinarides and the Hellenides
to culminate during the neotectonic stage. The formation of the Dinaridic-Hellenidic tec-
togene, where the crust was relatively thick (locally over 45 km), neared its end before
the neotectonic stage. A consequence of such a crustal thickness was the intensification
of isostatic movements, general epeirogenic rising of the almost entire Dinaridic-Helle-
nidic domain, and formation of prominent morphostructural features. Where the crust
thinned (about 25 km), particularly in the southem part of the Adriatic plate, the
neotectonic stage was marked by a continuous subsidence.

The mentioned mechanisms acted through the neotectonic stage and on their interac-
tions and manifestations depended the position, origin, and transformation of neotectonic
structures.

Genesis and kinematics of major neotectonic structures and faults

Clearly distinguishable in the general boundary area of the Dinarides (s.str.) and the
Hellenides are parts of two large neotectonically sculptured entities: (1) South Adriatic
depression and (2) Dinaridic-Hellenidic, dominantly elevated, morphostructural series
(Fig- 1)e

South-Adriatic depression has been only partly investigated. It is an area which
continuously subsided during the neotectonic stage, and before it. The total subsidence is
estimated at more than 6000 metres. The lowest part of the South Adriatic depression,
and the greatest present depth of the Adriatic Sea, is southwest of the "Scutari-Pec
Transverse". The intensity and morphology of the subsidence are associated with isostatic
movements caused by the relatively thin Earth's crust in this part of the Adriatic plate,
and with the interactions of geostructural elements and the activity involving: convergence



of the Adriatic plate (along its northwastem drive) and the "outer" Dinarides-Hellenides,
on one hand, and clockwise rotation of Hellenidic domain, on the other. I could have
been rotation, among the operating processes, which caused bending ot the Dinarides-
-Hellenides in the "Scutari-Pe¢ Transverse" area, that largely contributed to the deve-
lopment of extension fields in the concave part of the bend along the rigid Adriatic mass,
responsible for the formation of the circular (elliptical) depression.

The northeastem and eastem margins of the South Adriatic depression are more de-
formed (ruptured and folded), especially at lower levels, congruent with the relative
southwest- and west-ward progress of the Dinaridic-Hellenidic front, whereas its other
parts have dominantly low basinaj configuration (Fig. 2).

Dinaridic-Hcllenidic morphostructural series is a large composite neotectonic unit
which is extending from the Alps in the northwest across entire Balkan peninsula to the
extreme Peloponnisos in the south. The unit is characterized by general neotectonic,
dominantly epeirogenic, risings which were quite intensive in places. The risings were
caused by isostatie movements resulting from compression of the earlier Meso-Kennozoic
structural-facial (formational) units. Besides the general epeirogenic risings, which oc-
curred in stages as indicated by cascaded erosional-denudation levels, other processes
also operated, primarily extension which resulted in a numerosity of depressional features
of the trough and basin types. Although polygenetic in character and complex in structure,
the Dinaridic-Hellenidic morphostructural series generally has preserved the high hyp-
sometric disposition marked by the presence of prominent mountain ranges.

The highly elevated (from 1000 to 25000 metres or more) Dinaridic-Hellenidic arch
in the general area of "Scutari-Pe¢ Transverse" has been broken by several more or less
subsided features which are filled with Neogene deposits. The largest of these features
are: Scutari-Zeta depression, complex Metohian depression, and Burrel and Kukes-Debar
troughs.

Scutari-Zeta depression is situated northwest of the "Scutari-Pe¢ Transverse". It
looks like a shallow trough extending NW-SE that subsided more than 300 metres. Ac-
cording to the known deposits filling it, the Scutari-Zeta depression was formed in the
Pliocene, when it communicated with the Adriatic Sea aquatorium. However, it certainly
could have been formed earlier, in the Middle and Upper Miocene, and quite likely filled
with freshwater deposits.

Investigations have indicated that the formation of Scutari-Zeta depression can be
explainded as follows:

During the movement and subduction of Adriatic plate beneath the extreme "outer"
Dinaridic zones, directly behind the converging front of the two large geotectonic units,
extensional processes have operated in the Dinaridic province from the Pliocene (or ear-
lier, from the Middle or Upper Miocene) to the present time, including block downthrows
and formation of the Scutari-Zeta trough. The extensions have resulted from trancurrent
shears of Dinaridic units and blocks along the N-S and NE-SW faults and their rela-
tively fast southwestward tectonic transport over the Adriatic plate. A particularly active



part had the blocks that moved along the Virpazar-Ulcinj dextral trancurrent fault. The
clockwise rotation of Hellenidic domain probably contributed to the "opening" of Scu-
tari-Zeta trough and its temporaly variable and spatially partial connection with the struc-
tures and marine aquatorium of the South Adriatic depression (Fig. 4).

Subsidences in the Scutari-Zeta depression continue in the Recent time at a rate of
4-6 mm/year (Federal Geodetic Survey, 1972) with a trend of westward progress to Crm-
nicko Polje and Zeta plain. Horizontal shears are still active along the Virpazar-Ulcinj
fault, and in a lesser extent along the Scutari dislocation, same as the entire Scutari Lake
area, where earthquakes have been numerous.

Metohian depression is situated in the "Scutari-Pe¢ Transverse" proper. Its shape is
isometric and the framework complex, composed of several trough and horst structures.
The Srbica-Tropoja-Scutari fault is dividing the depression in two parts: northwestem,
consisting of a trough that subsided more than 2000 metres, and southeastem, composed
of several altemately arranged troughs and horsts much delevelled hypsometrically (Fig. 1).

Metohian depression formed on the convex side of the Dinaridic-Hellenidic bend,
where extension was the strongest. The origin and evolution of Metohian depression can
be associated with west-ward rotation of Hellenidic domain, or the respective bending
and extension of the Dinarides-Hellenides in the "Scutari-Pe¢ Transverse" zone (Fig. 3).
Extensional processes weakened with the distance from the convex bend side southward
along the Transverse, which is marked by formation of minor morphostructural features,
such as Bajram Curi basin near Tropoja and several small basins farther southeast with
deposits much broken by erosion. The sculpturing and generation of Metohian depression
in neotectonic stage was parallelled by two movement mechanisms: isostatic, expressed in
risings, and rotational involving extensions and assoeiated subsidences. The rotation of
Hellenidic domain, and consequently elevations and depressions, was intensive during the
Middle and partly Upper Miocene and from the Lower Pliocene into the Pleistocene. In
an Upper Miocene episode, and probably in the Holocene, the rotation was mueh reduced
and overpowered by isostatic movements and risings. As a consequence, parts of Meto-
hian depression and some smaller Neogene basins are at present situated at altitudes from
500 m (Metohia) to over 1000 m (some small basins in Albania).

Hurrel and Kukes-Debar troughs are situated south of the "Scutari-Pe¢ Transverse"
in the Hellenidic domain. The longer trough axes are parallel with the Hellenidic structure
trends. These troughs are relatively shallow morphodepressions, at present highly posi-
tioned in the Dinaridic-Hellenidic morphostructural series. Genetically, the troughs can be
associated, like any other similar feature in this Hellenidic domain, with the extension of
the upper crust at a right angle to the rotation of the area south of "Scutari-Pe¢ Trans-
verse" (Fig. 3B). There also, the rotation and extension were parallelled with isostatic
movements which elevated relatively high the troughs in the neotectonic stage.

The basic fractural prepattem of importance for the neotectonic dissection of the



general "Scutari Pe¢ Transverse" area was formed by preneotectonic sculpturing and is
represented by faults of strike trends: NW-SE (NNW-SSE), NE-SW, and N-S.

Faults with NW-SE (NNW-SSE) strike direction define the new regional defonna-
tion plan, that is the division into the largest neotectonic units. These are faults in the
boundary province of the extreme outer Dinaridic (s.str.) and the Hellenidic zones and the
Adriatic plate, between the highly elevated Dinaridic-Hellenidic series of morphostruc-
tures and deeply sunk South Adriatic depression. Faults of this system have NW-SE
trend north-west from and NNW-SSE south of the "Scutari-Pe¢ Transverse". The incon-
ruity of strike directions is a consequence of the Hellenidic domain's clockwise rotation
south of the "Scutari-Pe¢ Transverse". As to their kinematic nature, these are mostly
southwest- and westward-vergent structures with characteristics of dextral reverse faults,
and well marked dextral horizontal component. This kinematics resulted from the interac-
tional relations of the Adriatic plate and the Dinarides-llellenides. Many of this system
faults are characterized by gravitational movements and downthrow of their southwestem
and westem limbs. This is mainly how the northeastem and eastem margins of the South
Adriatic depression were sculptured. In either case of reverse of normal faults, the newest
Neogene deposits have been deformed only by flexuring (Fig. 2).

Seismic manifestations indicate a high Recent activity of the systems of NW-SE
(NNW-SSE) faults which mark the boundary of the Dinarides-Hellenidcs and the Adri-
atic plate.

Faults of this system, in the rest of the general "Scutari-Pe¢ Transverse" area, are
fragmentary involved in the formation of some, primarily newly down-thrown, structures,
such as: Metohian and Scutari-Zeta depressions and Burrrel and Kukes-Debar troughs.

Faults of NE-SW and N-S trends intersect main neotectonic units and together with
longitudinal fractures contour the smaller neotectonic structures, thus adding to the block
pattem of the province. Most of NE-SW neotectonic faults south of the "Scutari-Peé
Transverse" are actually part of a dislocation system of N-S trend, with thc same kine-
matic character (dextral transcurrent faults). Their present position resulted from the rota-
tion of the Hellenidic domain; since the Middle Miocene to the present time the strike di-
rection changed from N-S (Fig. 3A) to NE-SW (Fig. 3B). These faults are very active
in the Recent, and generate numerous strong earthquakes.

In the proper "Scutari-Pe¢ Transverse" area and southwest from it, in the Dinarides,
where Neogene rotation had not any effect, the NE-SW faults and N-S dislocations form
a conjugate pair of fractures generated in the compression domain of the Dinarides, with
the highest activity of the fault system in N-S trend direction (dextral transcurrent
movements). Congruent with the position in the ellipsoid of deformation for Paleogene
and Neogene-Quatemary sculpturing, sinistral transcurrent shears should be characteristic
for the NE-SW system of faults, which was corroborated by some seismic mechanism
solutions in the zones of Scutari and Srbica-Tropoja-Scutari faults.



CONCLUSION

The "Scutari-Pe¢ Transverse" is the boundary between the Dinarides (s.str.) and the
Hellenides that appeared as early as in Kimmerian structures. Also, with different Kine-
matic character, it had a notably active part in controlling the structural relations through
the neotectonic stage.

Three principal mechanisms were resoponsible for the origin and transformation of
neotectonic phenoimena in the general Dinarides (s.str.) and the Hellenides, viz.:

- Farther lateral compression caused by the convergence of the Adriatic plate and
extreme "outer" zones of the Dinarides-Hellenides;

- Two-stage clockwise rotation of Hellenidic domain for a total of 45-50 degrees,
from the Miocene to the Recent, a consequence of the formation and history of the Ae-
gean isular arc;

- lsostatic processed initiated by Earth's crus thickenning in the Dinarides and the
Hellenides and the Hellenides, which led to general strong epeirogenic risings and forma-
tion of prominent mountain ranges.

Thc above mechanisms parallelly acted throuhout the neotectonic stage, and on their
interactions and spatial manifestations depended the position, morphology, origin and
transformation of neotectonic structures and faults. The rotation of Hellenidic domain with
the "Scutari-Pe¢ Transverse” as a pivot had an important part in the events. It also
largely controlled the extensional processes, which prevailed in forming the numerosity of
morphodepressional features.
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