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2 GEOLOSKI RAZVOJ SLOVENIJE - POVZETEK 

GEOLOGICAL EVOLUTION OF SLOVENIA - AN OvERVIEW 
Marko VRABEC1, Andrej SMUC2

, Mario PLENICAR3 & "j" Stanko BUSER 

UVOD 

Ozemlje Slovenije lezi na sticiscu geotektonskih enot Di­
naridov, Juznih Alp, Vzhodnih Alp in Panonskega bazena. 
Te velike strukturne enote imajo razlicno paleogeografsko in 
tektonsko zgodovino, poleg tega pa mlajsi strukturni sistemi 
(npr. prelomi in tektonski jarki Panonskega bazena) prekri­
vajo starejse. Danasnja geoloska zgradba in razpored struk­
turnih enot na ozemlju Slovenije sta nastala pretezno sele v 
neogenu, v zadnjih 20 milijonih let, aktivni tektonski procesi 
pa se nadaljujejo tudi danes. 

Paleogeografsko pripadajo vse strukturne enote sloven­
skega ozemlja Jadranski litosferski plosci , ki kot samostojna 
kontinentalna plosca obstaja od mezozoika do danes. Juzni 
rob Jadranske plosce se je prvotno drzal Afriske plosce na 
obmocju danasnje Libije. Kolizija Jadranske plosce z Ev ropo 
v terciarju je povzrocila nastanek Alp in je bila glavna gonilna 
sila tektonskih procesov, ki so oblikovali danasnjo zgradbo 
slovenskega ozemlja. Kompleksna paleogeografija mezozoj­
skega oceanskega prostora Tetide med Afrisko in Evrazijsko 
plosco je zelo slabo ohranjena zaradi poznejsih premikov ter 
subdukcijskih in kolizijskih tektonskih procesov. 

PALEOZOIK 

Najstarejse s fosili dokazane sedimentne kamnine na Slo­
venskem so bile najdene v prodnikih permokarbonskega kon­
glomerata vzhodno od Ljubljane. To so or tocerasni apnenci 
zgornjesilurske starosti, nastali pred pr iblizno 420 milijoni let. 
Paleogeografske rekonstrukcije tega obdobja uv rscajo nase 
ozemlje bodisi na severni rob takratne celine Gondwane, ki 
so jo sestav ljale danasnje Afriska, Juznoameriska, Avstralska 
in Antarkticna plosca, bodisi na samostojno kontinentalno 
plosco v oceanu Paleotetida med Gondwano na jugu in Lav­
rusijo , ki so jo sestavljale danasnje Severnoam eriska plosca, 
Ev ropska plosca in Ruska plosca na severu. Sedimentoloske 
znacilnosti kamnin in stratigrafskih zaporedij kazejo na od­
laganje na kontinentalnem robu. 

Devon 
Devanski apnenci se pojavljajo v Juznih Karavankah med 

Logarsko dolino in Jezerskim. Spodnjedevonske plasti so in-

1 Marko VRABEC, Oddelek za geologijo, Naravoslovnotehniska fakulteta, Uni­
verza v Ljubljani, Pr ivoz 11, S1-1000 Ljubljana, marko.vrabec@ntf.uni.-lj.si 

' Andrej SMuc, Oddelek za geologijo, Naravoslovnotehniska fakulteta, Univer­
za v Ljubljani, Privoz II, S1-1000 Ljubljana, andrej.smuc@ntf.uni.-lj .si 

3 Mario PLENICAR, Slovenska akademija znanosti in umetnosti, Novi trg 3, 
S1-IO00 Ljubljana. 

INTRODUCTION 

The territor y of Slovenia spans the junction between four 
major Alpine structural units, each with an independent pa­
leogeographic and tectonic history: the Dinarides, the Sout­
hern A lps, the Eastern A lps, and the Pannonian Basin. The 
present-day assemblage and geological structure of these 
structural units was mainly formed in Neogene times, during 
the last 20 Ma of Earth 's history. Tectonic processes, related 
to Alpine collision, continue to be active up to the present. 

Paleogeographically, the structural units of Slovenia be­
long to the Adriatic continental microplate (or Adria). Prior 
to the Mesozoic, the Adriatic fragment ·was attached to the 
African plate in the area of present-day Libya. Ter tiary collisi­
on of Adria w i th Eurasia produced the Alpine orogenic chain 
and was the tectonic dr iv ing force that shaped the present-day 
structure of Slovenian territory. The complex paelogeography 
of the Tethys oceanic domain and its margins that formerly 
existed between the African and Eurasian plate was largely 
obscured by subsequent subduction and collisional proce­
sses. 

PALEOZOIC 

The oldest known sedimentary rocks in Slovenia are 
found as pebbles in Perino-Carboniferous conglomerates 
outcropping east of Ljubljana. These clasts were derived 
from the 420 Ma old Upper Silurian Orthoceras limestone. 

In modern paleogeographical reconstructions for that 
time, the precursor litospheric basement that eventually be­
came the present-day terr itory of Slovenia is placed ei ther on 
the nor thern margin of Gondwana, or onto an independent 
continental strip in the Paleothetys ocean, which existed be­
tween Gondwana and Laurussia. Characteristics of the Paleo­
zoic sedimentary succession suggest deposition on the con­
tinental margin. 

Devonian 
Devonian limestones occur in the Southern Karavanke 

mountains between Logarska dolina and Jezersko. Lower 
Devonian beds are interpreted to have been deep-water sedi­
ments. By Mid-Devonian times, beds were being deposited on 
a shallow carbonate platform with coral reefs. By the end of 
the Devonian, a drop in sea level attributed to global eusatic 
lowstand subaerially exposed the carbonate pl1tform , causing 
erosion and karstification. 

Rocks of the Pohorje, Strojna and Kozjak massifs in north­
eastern Slovenia probably also originated in this par t of the 
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SI. 2.1. Pregledna tektonska karta severovzhodnega dela kolizijske 
cone med Jadransko in Evropsko tektonsko plosco z glavnimi 
geografskimi znacilnostmi. Prirejeno po: VRABEC & FoooR, 2006. 

Legenda: KB - Celovski bazen; HF - Prelom Stoia; 
PAF - Periadriatski prelom; FF - Fella prelom; SF - Savski prelom; 
SF - Sostanjski prelom; VB - Velenjski bazen; SB - Savinjski bazen; 
GB - Gorenjski bazen; LF - Labotski prelom; BB - Barjanski bazen; 
ZF - Zelimeljski prelom; IF - ldrijski prelom; RF - Raski prelom; 
OF - Dravski prelom. 

terpretirane kot globljevodne, v srednjem devonu pa je sedi­
mentacija potekala v okolju plitve karbonatne platforme s ko­
ralnimi grebeni. Proti koncu devona je bila, domnevno zaradi 
globalnega upada morske gladine, karbonatna platforma ne­
kaj casa okopnjena, kar je povzrocilo erozijo in zakrasevanje 
njenega povrsja. 

lz tega dela paleozoika ver jetno izvirajo tud i kamnine 
Pohorja, Strojne in Kozjaka, ki so bile nato v vec stopnjah 
srednje do visoko metamorfozirane, se posebno mocno v ob­
dobju krede. V najbolj sibko metamorfoziranih clenih, ki jih 
tvorijo skrilavci z lecami marmoriziranih apnencev in kvarci­
tov, vsebujejo pa tudi diabaze in nj ihove tufe, so bili ponekod 
v Avstrij i in pri nas namrec najdeni fosi li ordovicijske, silur­
ske in devonske starosti. Te kamnine raziskovalci vecinoma 
uvrscajo v globljevodne, ki so se odlagale na prehodu med 
kontinentalnim robom in oceanskim dnom. 
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Fig. 2.1. Simplified tectonic map of Lhe north--eastern corner of Lhe 
Adria-Europe collision zone with principal geographic features. 
Modified after: VRAllEC & FoooR, 2006. 

Explanation: KB - Klagenfurt basin; HF - Hochstuhl fau lt; 
PAF - Periadriatic fault; FF - Fella faul t; SF - Sava fault; SF - Sostanj 
fault; VB - Velenej basin; SB - Savinja basin; GB - Gorenjska basin; 
LF - Lavanttal fault; BB - Barje basin; ZF - Zelimlje fault; IF - ldrija 
fault; RF - Rasa fault; OF - Drava fault. 

Paleozoic. Subsequently tl1ey underwent a multistage mid- to 
high grade metamorphism, which was particularly intense in 
ilie Cretaceous. However, in ilie most weakly metamorphosed 
members, schists with lenses of quartzite, marble, diabase 
and tuffs, fossil remains of Ordovician, Si lurian and Devonian 
age are found in Slovenia and Austria. These rocks are belie­
ved to have been deposited in a deep-water environment at a 
transition from ilie continental margin and abyssal plain. 

Carboniferous 
Slovenia's rocks next record a deepening of the deposi tio­

nal env ironment in the Early Carboniferous tl1at reflects the 
onset or the Variscan orogeny. The flysch-like Hochwiprel beds 
consist or shales, sandstones and grauwackes, and were depo­
si ted in foreland basins. Today tl1ey outcrop around Jezersko 
in ilie Karavanke mountains. A short-lived volcanic event is 
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Karbon 
V devonu in karbonu je potekala varisticna orogeneza, 

ki jo je povzrocilo primikanje in koncno kolizija Lavrusije in 
Gondwane. Varisticno gorovje se je raztezalo od danasnje Se.­
verne Amerike preko Evrope do Rusije. Na nasem ozemlju so 
se ta orogenetska dogajanja izrazila s poglabljanjem sedimen­
tacijskega prostora v spodnjem karbonu. V kompresijskih ba­
zenih so se odlagale flisu podobne hochwipfelske plasti, ki jih 
sestavljajo skrilavi glinavci, pescenjaki in drobe. Najdemo jih 
v okolici Jezerskega. 0 kratkotrajnem vulkanskem delovanju 
pricajo porfiroidne vulkanske brece in tufi. Glavno fazo oro­
geneze in verjetni dvig kolizijskega orogena naznacujejo de­
formacije sinorogenih spodnjekarbonskih sedimentov, ki jih 
seka srednjekarbonska erozijska diskordanca. Nad varisticno 
diskordanco so odlozeni zgornjekarbonski postorogeni kon­
tinentalni sedimenti molasnega tipa s kremenovimi konglo­
merati, pescenjaki in skrilavimi glinavci. Na mocvirsko okolje 
sedimentacije kazejo ostanki praprotnic, preslic in lisicjakov­
cev, najdeni v Karavankah in Posavskih gubah. Drugje so se 
ob kontinentalnih odlagali tudi plitvomorski sedimenti Auer­
niske formacije, ki vkljucujejo tudi plasti apnenca. 

Perm 
V spodnjem permu se je v obreznem pasu selfa nadaljeva­

la mesana karbonatno-siliciklasticna sedimentacija, proti od­
prtemu morju pa so mahovnjaki, morske lilije in alge gradili 
robne grebenske kope, katerih pobocja so naseljevali stevilni 
ramenonozci. Znano najdisce fosilov v teh apnencih je Dov­
zanova soteska pri Trzicu. V zaledju kop so bili v lagunah 
odlozeni crni plastnati apnenci z velikimi luzulinidnimi fora­
miniferami. Grebenska sedimentacija masivnih trogkofelskih 
apnencev se je nadaljevala vse do konca spodnjega perma, 
ko jo je prekinila Saalska orogenetska faza. Zanjo so znacilni 
vertikalni premiki blokov ob strmih prelomih, na kar kazejo 
ostre lateralne spremembe v debelinah formacij kakor tudi 
razlicna globina prodora erozije. 

indicated by the presence of porphyritic volcanic breccias 
and tufts. The main pulse of the Variscan orogeny, which was 
likely accompanied by uplift ol a collisional orogen, is mar­
ked by the deformation of a synorogenic Lower Carboniferous 
package of foreland basin sediments and their truncation by 
a Mid-Carboniferous erosional unconformity. Above this Va­
r iscan unconformity, Upper Carboniferous postorogenic mo­
lasse-type sediments were deposited. These rocks are quartz 
conglomerates, sandstones and shales. A swampy continental 
depositional environment is indicated by the fossils of ferns, 
calamites and lycopods, found in the Karavanke mountains 
and in the Sava Folds. In other areas, shallow-marine beds of 
the Auernig Formation, which include limestones, were depo­
sited as equivalents to these continental sediments. 

Permian 
In the Early Permian, mixed carbonate-siliciclastic sedi­

mentation continued on a coastal shelf, bordered by margi­
nal reef mounds built of bryozoans, crinoids and algae. An 
excellent locality containing abundant Early Perrnian fossils 
is Dovzanova soteska in the Karavanke mountains. In asso­
ciated back-reef lagoons, beds of black limestones with large 
fusulinid foraminifera were being deposited. Sedimentation of 
th e massive Trogkofel reef limestones continued up to the end 
of the Early Permian, when it was terminated by the Saalian 
orogenic event. The Saalian event is characterized by verti­
cal block motions along steep faults, which are inferred from 
abrupt lateral changes in formation thicknesses, and the vary­
ing depths.of erosion into pre-Saalian deposits. 

The Saalian event was followed by continental sedimen­
tation of the Middle Permian Tarvis breccia and Val Gardena 
beds, which are comprised of conglomerates, sandstones, silt­
stones and mudstones. The Val Gardena elastics were deposi­
ted in aluvial fans, rivers, and partly in a shallow marine envi­
ronment. Their prevailing reddish coloration indicates an arid 
climate during their sedimentation. The Lower Middle Penni-

SI. 2.2. Zapletena geoloska 
zgradba Karavank je nastala 
z izrivanjem in narivanjem 
tektonskih blokov ob strmih 
prelomih pri krcenju ozemlja 
v pliocenu. Gorski hrbet Kosute 
s Trz-ttem v ospredju. Igor Kosir 

Fig. 2.2. Complicated geological 
structure of the Karavanke 
mountains formed in uplifting 
and thrusting of tectonic blocks 
along sub-vertical faults during 
shortening in Pliocene. Kosuta 
mountain ridge with the town of 
Trzic in the front. Igor Kosir 
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Saalski fazi sledi kontinentalna sed imentacija. Na erozijski 
diskordanci lezijo srednjepermske trbiske brece in groden­
ske plasti konglomeratov, pescenjakov, meljevcev in glinav­
cev, odlozenih v aluvialnih vrsajih in rekah ter deloma tudi 
v plitvomorskem okolju. Znacilna rdeca barva teh, tudi pre­
ko 1500 m debelih skladov kaze na aridno podnebje. V sivih 
in zelenkastih grodenskih klasticnih kamninah iz spodnjega 
dela srednjega perma je uranovo rudisce Zirovski Vrh. Le po­
nekod na ozemlju danasnjih Julijskih A lp najdemo iz tega ob­
dobja tudi plitvomorske grebenske apnence s foraminiferami 
neoschwagerinami. 

V zgornjem permu je na obmocju celotne danasnje Slove­
nije nastal plitvovodni morski sedimentacijski prostor - Slo­
venska ka,-bonatna platfo,-ma. Grodenske kontinentalne 
plasti tako navzgor zvezno prehajajo v zgornjepermske tem­
nosive plastnate apnence plitvega selfa, imenovane Zafarska 
formaci ja. Del teh apnencev je bil pozneje dolomitiziran, tako 
da najdemo v Juznih Karavankah in Posavskih gubah plast­
nat dolomit. Za to zaporedje je znacilno tudi nastajanje eva­
poritov, ki so pri nas navzoci pri Dovjem v obliki sadre. 

Varisticni orogenezi je sledil postkolizijski magmatizem, 
ki mu pripisujejo nastanek zeleznokapelskega sienogranita 
zgornjepermske starosti. Pri nas to kamnino najdemo pri Crni 
na Koroskem. Ob koncu paleozoika so bile po zaporednih 
kolizijah vse kontinentalne plosce zdruzene v en sam super­
kontinent z imenom Pangea. Vzhodno od obmocja Jadranske 
plosce se je razprostiral obsezen oceanski prostor - Paleote­
tida. 

MEZOZOIK 

V Sloveniji so najbolj razsirjene kamnine mezozojske sta­
rosti. Paleogeografsko kamnine pripadajo severnemu robu 
Jadranske litosferske plosce, ki je bila na zahodu in severu 
omejena z Alpsko Tetido oz. Piemont-Ligurijskim oceanom, 
na vzhodu pa jo je omejeval Vardarski ocean. V triasu in juri 
je kontinetalni rob dozivel dve glavni fazi ekstenzijske tekto• 
nike, v kredi pa so celotno obmocje zajele kompresijske raz­
mere, ki trajajo se <lanes. 

Trias 
Plitvomorska sedimentacija se je na Slovenski karbonatni 

platformi iz perma nadaljevala v spodoji trias. Odlagali so se 
mesani si liciklasticno-karbonatni sedimenti Werfenske forma­
cije (pescenjaki in pisani sljudni laporji s stevilnimi fosili ter 
razlicne karbonatne kamnine, med katerimi so znacilni rdeci 
oolitni apnenci). l zjema so le kamnine Karavank, Pohorja in 
Kobanskega, ki jih predstavljajo kontinentalni rdeci pesce­
njaki in glinavci. V aniziju se je vnos terigene komponente 
ustavil in na celotni Slovenski karbonatni platformi so zaceli 
nastajati plitvovodni apnenci, ki so pozneje presli v dolomite, 
redkeje pa grebenski in algni apnenci. 

V obdobju sredojega triasa se je ob robu Evrazije zacel 
odpirati nov ocean, Meliata. S tern dogodkom je povezana 
faza ekstenzije v srednjem aoiziju in Iadiniju, ki je preki­
nila sedimentacijo na Slovenski karbonatni platformi. Sprem­
ljajoci intenzivni vulkanizem, ki se je razvijal od zacetnega ki-
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an Val Gardena beds at Zirovski Vrh contain an economically 
important uranium deposit. Sporadic remains of Middle Per­
mian shallow-marine reef limestones with Neoschwagerinid 
foraminifera can be found in the present-day Julian Alps. 

In the Late Permian, the entire proto-Slovenia territory was 
drowned by a shallow sea. This event marks the birth of the 
Slovenian Ca,-bonate Platfo,-m. The underlying Val Gardena 
elastics gradually give way to dark-grey bedded limestones of 
the Zafar Formation. Since a part of the Zafar Formation was 
subsequently dolomitized, Upper Permian bedded dolomites 
occur in the Southern Karavanke and in the Sava Folds. The 
Upper Permian succession is also characterized by tl1e depo­
sition of evaporites. Gypsum occurences near Dovje are the 
most typical. 

The Variscan orogeny was followed by post-collisional 
magmatism. The origin of the Late Pennian Eisenkappel sye­
nogranite, outcropping near Crna na Koroskem, is atb·ibuted 
to U1is magmatic episode. 

SI. 2.3. lzdanek prelomne ploskve Ravenskega preloma pod 
Tolminskim Migovcem v Julijskih Alpah. Desni premik ob tern 
prelomu je v letih 1998 in 2004 povzrocil mocna potresa v Posocju. 
Marlw Vrabec 

Fig. 2.3. Outcrop of the fault plane of the Ravne fault under 
Tolminski Migovec in Lhe .Julian Alps. Dextral slip along th is fault 
has triggered two major earthquakes in Soca river region in 1998 
and 2004. Marlw Vrabec 
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slega prek srednjega do bazicnega, nakazuje zacetek procesa 
razpiranja skorje ( riftinga) tudi na nasem obmocju, ki pa se je 
kmalu ustavil. Srednjetriasna ekstenzija je povzrocila razpad 
enotne karbonatne platforme na locene tektonske bloke, k i so 
se razlicno hitro pogrezali. 

Ozemlje Slov enske karbonatne platforme je razpadlo na 
tri v regionalnem smislu prepoznavne paleogeografske enote. 
To so Julijska karbonatna platforma na severu (kamnine 
danasnjih juznih Karavank, Julijskih in Kamnisko-Savinjskih 
Alp), Dinarska karbonatna platforma na jugu (kamnine 
ijanjske planote, Trnovskega gozda, Krasa, Hrusice, Sneznika, 
Notranjske, juznega dela Posavskih gub, Dolenjskega krasa in 
Bele kraj ine) ter vmesni relativno globljevodni Slovenski 
bazen , katerega kamnine najdemo danes v predgorju Julij­
sk ih Alp in v osrednjem delu Slovenije. V manjsem merilu 
pa je bila paleogeografska razporeditev precej bolj zapletena. 
Slovenska karbonatna platforma je namrec v osrednjem delu 
razpadla na majhne izolirane karbonatne platforme, obdane 
z globljimi bazeni, nekateri bloki pa so v tej fazi celo okopneli. 
Tam je erozija odstranila del starejsih kamnin, ki so bile pre­
sedimentirane v pisane konglomerate. 

Novonastali bazeni so bili globoki le nekaj sto metrov. V 
ladiniju se je v njih odlozilo znacilno zaporedje temnih skri­
lavih glinavcev, ki se menjavajo s pescenjaki, brecami in tufi 
(Psevdoziljska formacija). Sedimentacijo so spremljale in tru­
zije vulkanskih kamnin, k i jih predstavljajo keratofir, porfirit 
in diabaz. S srednjetriasno magmatsko-tektonsko dejavnost­
jo je povezan nastanek svetovno znanega zivosrebrovega 
rudisca v Idriji , kjer so orudene karbonske, permske, spod­
nje- in srednjetriasne plasti. Ladinijske plasti so orudene tudi 
v severnih Karavankah. Svincevo-cinkovo rudisce v Mezici 
je nastalo v lagunsk ih in grebenskih karbonatnih kamninah 

SI. 2.4. Slovenske Alpe v veliki meri gradijo mezozojski plastnati 
apnenci karbonatnih platform. Velika Mojst:rovka v Julijskih Alpah. 
Mar/w Vrabec 

Fig. 2.4. Slovenian Alps are to a large part built up o f bedded 
Mesozoic carbonate platform limestones. Velika Mojstrovka in the 
Julian Alps. Marlw Vrabec 

MESOZOIC 

Rocks of Mesozoic age are the most abundant rocks in Slo­
venia. Paleogeographically they belong to the northern mar­
gin of Adria. The Adriatic domain was bounded by the Alpi­
ne Tethys (Piemont-Liguria ocean) to the north and the west, 
and by the Vardar ocean to the east. The continental margin 
underwent two phases of extension during the Triassic and 
Jurassic, followed by compression which began in the Creta­
ceous and has been continuing up until now. 

Triassic 
Shallow-marine sedimentation on the Slovenian Carbonate 

Platform, which commenced in the Late Permian, persisted 
into the Early Triassic. First the mixed siliciclastic-carbona­
te sediments of the Werfen Formation were deposited. These 
include sandstones, micaceous marls with abundant fossils, 
and various carbonates, including diagnostic red ool ite lime­
stones. The only exception are the reddish sandstones and 
mudstones of continental facies, outcroping in the present­
day north-eastern Slovenia (Northern Karavanke, Pohorje and 
Kobansko). In the Anisian, the input of terrigenous material 
terminated, and shallow-water limestones were deposited and 
subsequently dolomitized. Sporadically, Anisian reef-type and 
algal limestones also occur. 

In the Middle Triassic, the new Meliata Ocean started to 
open along the Eurasian margin. On the Slovenian Carbona­
te Platform, this rifting was reflected in the Mid-Anisian to 
Ladinian extensional tectonics. Extension was accompanied 
by volcanism, which varied in compositional character from 
acidic to intermediate and eventually basic. This volcanic ac­
tivity implies that the rifting had also begun in the area of the 
Slovenian Carbonate Platform, but was soon aborted. 

Middle Triassic extension fragmented the carbonate plat­
form into separate tectonic units with a different subsidence 
history. Three major paleogeographic units can be recogni­
zed: the Julian Carbonate Platform in the north (compri­
sing rocks of the present-day Southern Karavanke mountains, 
the Julian Alps and the Kamnik-Savinja Alps), the Dinaric 
Carbonate Platform in the south (compr ising rocks which 
outcrop today in the Banjsice plateau, Trnovski gozd, Kras, 
Hrusica, Sneznik, Notranjska, southern Sava Folds, the karst 
of Dolenjska, and Bela Krajina), and the Slovenian Basin , 
which was a deep-water domain between the two platforms 
(comprising rocks of the present-day foreland of the Julian 
Alps and central Slovenia). However, on a smaller scale more 
complex paleotopography can be in ferred . The central part 
of the Slovenian Platform was morphologically differentiated 
into several small isolated carbonate platforms surrounded by 
deeper-water environments, whereas in places some tectonic 
blocks were elevated above sea level, contr ibuting sediment 
material to conglomerates. 

The majority of the newly formed basins was relatively 
shallow; not deeper than several hundred metres. The cha­
racteristic succession of dark shales with sandstone, brec­
cia and tuff intercalations (the Pseudozilian Formation) was 
deposited during the Ladinian. The Ladinian sedimentation 
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SI. 2.5. Izseka iz tektonske karte in profila na novi geoloski karti 
idrijsko-cerkljanskega hribovja ( MLAKAR & CAR, 2009) kazeta narivno 
zgradbo, znacilno za vecji de! ozemlja Slovenije. V coni Idrijskega 
preloma so strukturni odnosi med tektonskimi enotami se bolj 
zapleteni. 

Legenda: 
TP - Trnovski pokrov; 
TP/ 1 - Ticenska notranja narivna gruda; 
TP/2 - ldrijska notranja narivna gruda; 
TP/3 - Petkovskova notranja narivna gruda; 
KaVL- Kanomeljska vmesna luska; 
CVL - Cekovniska vmesna luska; 
KVL - Kosevniska vmesna luska; 
HP - Hrusiski pokrov. 

Fig. 2.5. Sections of tectonic map and of cross-section in the new 
geological map of the ldrija-Cerkno hills (MLAKAR & CAR, 2009) show 
nappe structure, characteristic for most of the territory of Slovenia. 
In the ldrija fau lt zone, structural relations among tectonic units are 
even more complicated. 

Explanation: 
TP - Trnovo nappe; 
TP/ I - Ticnica internal thrust block; 
TP/2 - ldrija internal thrust block; 
TP/3 - Petkovsek internal thrust block; 
KaVL - Kanomlja thrust slice; 
CVL - Cekovnik thrust slice; 
KVL - Kosevnik thrust slice; 
HP - Hrusica nappe. 

Zgornja ldrijca 8-[ ~~ Vrhjam.:..--,,... 
Revenovse £_ CL ./ ----

Srednja Kanomlja 

Wettersteinske formacije, ki bocno prehajajo v globljevodne 
glinavce in laporovce Partnaske formacije. 

V zgornjem ladiniju je bilo konec ekstenzije in z njo po­
vezanega ugrezanja, ka r je posledicno povzrocilo postopno 
zasipavanje bazenov in progradacijo karbonatnih platform v 
karniju. Progradacija ne doseze najglobljih obmocij bazenov, 
v katerih so se v karniju se vedno odlagali globljevodni crni 
glinavci in pescenjaki (amfiklinske plasti). Socasno so se na 
karbonatnih platformah usedali apnenci z apnencevimi alga­
mi, na nekaterih mestih Julijske karbonatne platforme pa so 
uspevali tudi kopasti koralni in spongijski grebeni. 

Srednji de l karnijske dobe je bil tektonsko spet aktiven, 
kar se je izrazilo v okopnitvi notranjega dela Dinarske karbo­
natne platforme in v nastanku boksitov te r rdeckastih pesce­
njakov, glinavcev in brec Borovniske formacije. Na severnem 
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was accompanied by magmatic activity, represented by kera­
tophyre, porphirite and diabase occurrences. Middle Triassic 
volcanism produced the world-famous Idrija mercury depo­
sit. Coeval lagoonal and reef-type carbonates of the Ladinian 
Wetterstein Formation in the Northern Karavanke contain a 
lead-zinc deposit. 

Extension terminated in the Upper Ladinian, which resul­
ted in the basins filling up and carbonate platform prograda­
tion in the Carnian. Progradation did not reach the deepest 
parts of the Slovenjan Basin, where Carnian deep-water black 
shales and sandstones (the Amphiclina Formation) were de­
posited. 

A renewal of tectonic activity in the Middle Carnian resul­
ted in emersion of the internal part of the Dinaric Carbonate 
Platform, which produced bauxites, and reddish sandstones, 
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delu Dinarske karbonatne platforme pa so se odlagali s lad­
kovodni in brakicni crni apnenci. Na Julijski karbonatni plat­
formi se je karnijski tektonski dogodek pokazal v nastanku 
intraplatformnih jarkov. V jarkih so se sedimentirali apnen<;i 
z rozenci, medtem ko so na platformi nastajali plastoviti ap­
nenci, ki so vecinoma dolomitizirani. 

V noriju in retiju je bi! podvodni relief ze relativno iz­
ravnan. Na Julijski karbonatni platformi so nastajali dachste­
inski apnenci in koralni grebeni. Istocasno so se na Dinarski 
karbonatni platformi odlagali plitvovodni apnenci, ki so bili 
pozneje vecinoma spremenjeni v dolomit (glavni dolomit). 
Kamnine obojih formacij, ki dosezeta debelino do 1500 m, so 
v Sloveniji najbolj razprostranjene. Obmocje Slovenskega ba­
zena je ostalo globlje; v njem najdemo ploscaste dolomite z 
rozenci (baski dolomit). 

Jura 
S koncem triasa se je zacel razpad superkontinenta Pan­

gee. Z zacetkom odpiranja Atlantika se je v juri v alpskem 
prostoru oblikoval transferni sistem oceanskih jarkov, ki se 
je razvil v ozek oceanski prostor - Alpsko Tetido. Jadranska 
plosca se je s te rn na svojem zahodnem in severnem robu 
locila od Evrazije, na vzhodu pa je mejila na Vardarski oce­
an, ki je bi! de! oceanskega prostora Neotetide. Tako je nase 
ozemlje v juri pripadalo severnemu, pasivnemu kontinental­
nemu robu Jadranske plosce. Glavni vpliv na jursko sedimen­
tacijo v slovenskem prostoru je imela ekstenzija, povezana 
z odpiranjem jurske Alpske Tetide in Vardarskega oceana, 
ki je trajala od meje trias/ jura do srednje jure. Drugace kot 
srednjetriasna je jurska ekstenzijska faza povzrocila nastanek 
pravih globokovodnih bazenov in podmorskih planot, ki so 

shales and breccias of the Borovnica Formation. In the nort­
hern part of the Dinaric Carbonate Platform, freshwater and 
brackish black limestones were deposited. On tl1e Julian Car­
bonate Platform, the Middle Carnian tectonic event generated 
intraplatform grabens, where limestones with cherts were de­
posited. At the same time, bedded limestones were sedimen­
ted on ilie platform. Subsequently, ilie platform limestones 
were dolomitized to a large extent. 

In the Norian and Rhaetian ilie underwater topography 
was relatively level again. On ilie Julian Carbonate Platform 
coral reefs and ilie Dachstein limestone were deposited. On 
the Dinaric Carbonate Platform, shallow wate r limestones 
were sedimented and later changed into dolomite (the Main 
Dolomite Formation). In the intervening Slovenian Basin, 
which remained deeper relative to boili platforms, platy do­
lomite with chert (Baca dolomite) was deposited. 

Jurassic 
At the end of the Triassic a major rifting episode began, re­

sulting in tl1e break-up of ilie supercontinent Pangea and ope­
ning of ilie Atlantic Ocean. In ilie Alpine domain, a system of 
transform basins formed which evolved in a narrow oceanic 
trough, tl1e Alpine Tethys. The opening of ilie Alpine Teiliys 
separated Adria from Eurasia. To ilie east, Adria was bounded 
by ilie Vardar Ocean, a part of tl1e Neoteiliys oceanic realm. 
The precursor of tl1e territory of Slovenia was located on the 
noriliern passive continental margin of ilie Adriatic micropla­
te. Sedimentation was to a large degree infl uenced by exten­
sion associated wiili ilie opening of ilie Alpine Tethys and the 
Vardar Ocean, which lasted from tl1e Triassic/Jurassic boun­
dary to the Middle Jurassic. In contrast to Middle Triassic ex-

SI. 2.6. Nariv »Slatenske 
plosce« nad Dolino 
Triglavskih jezer 
v Julijskih Alpah. 
Igor Kosir 
Fig. 2.6. "Slatna plate" 
thrust above the Triglav 
Lakes Valley in the 
Julian Alps. 
Igor Ko.sir 
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obstajali vse do konca krede. Na obmocju danasnje Slovenije 
jo lahko razdelimo na dve glavni fazi intenzivnega tektonske­
ga pogrezanja. 

Prva faza pogrezanja na meji trias/jura je izraz zacetka 
riftinga pred odpiranjem Alpske Tetide in »Yardarja«. Povzro­
cila je poglobi tev Slovenskega bazena, v katerem v tern casu 
prevladuje sedimentacija karbonatnih gravitacijskih tokov 
(Krikovska formacija) . V tern casu se nekoliko poveca globi­
na vode tudi nad Julijsko in Dinarsko karbonatno platformo. 
Na obeh platformah je bila odlozena vec sto metrov debela 
skladovnica spodnjejurskih plitvovodnih oolitnih apnencev. 
Posebnost predstavljajo srednje spodnjejurski temnosivi ap­
nenci z velikimi skoljkami iz skupine litiotid, ki so znacilni za 
severne dele Dinarske karbonatne platforme. V toarciju so se 
v casu globalnega anoksicnega dogodka v Slovenskem baze­
nu odlagali glinavci in laporovci Perblanske formacije. 

Druga faza pogrezanja je bajocijske starosti in jo pojasnju­
jemo kot termalno pogojeno ugrezanje litosfere, ki je sledilo 
odpiranju oceanov Alpske Tetide in »Yardarja«. Ta faza je pov­
zrocila dodatno poglabljanje Slovenskega bazena, v katerem 
so posledicno zaceli nastajati radiolar ijski rozenci s posamez­
nimi vmesnimi plastmi apnencevih turbiditov (Tolminska for­
macija). Julijska karbonatna platforma se v tern casu pogrez­
ne in postane podmorski plato, imenovan Julijski plato, na 
katerem so bili odlozeni globljevodni rdeckasti gomoljasti in 
krinoidni apnenci tipa ammonitico rosso (Prehodavci forma­
cija), ki vsebujejo amonite, ponekod pa tudi manganove go­
molje in rudo. Topografska razlika med Slovenskim bazenom 

Zgornja kreda 
(santonij) 
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tension, the Jurassic extensional episode produced extensive 
deep-water basins and submarine plateaux, which existed up 
to the end of the Mesozoic. The Jurassic extensional episode 
consists of two major subsidence phases. 

The first subsidence phase at the Triassic/ Jurassic transiti­
on, which was related to initial rifting of the Alpine Tethys and 
Vardar, caused deepening of the Slovenian Basin, in which se­
dimentation of carbonate gravity flows (the Krikov Formation) 
prevailed. Water depth was also somewhat increased above 
the Julian and Dinaric Carbonate Platforms. Several hundred 
metres of Lower Jurassic shallow-water oolitic limestones 
were deposited on both platforms. Conspicuous Middle Lo­
wer Jurassic dark grey limestones w ith thick shells of Lithiotis 
bivalves are typical for the northern parts of the Dinaric Car­
bonate Platform. During the Toarcian oceanic anoxic event, 
the shales and marls of the Perbla Formation were deposited 
in the Slovenian Basin. 

In the Bajocian thermal subsidence followed the first sub­
sidence phase. Further deepening of the Slovenian Basin 
favoured the deposition of radiolarian cherts intercalated 
with calcareous turbidites (the Tolmin Formation). The Juli­
an Carbonate Platform subsided to become a pelagic plateau 
named the Julian High, where a succession of nodular am­
monitico rosso-type limestones of the Prehodavci Formation 
was deposited. The Prehodavci Formation contains abundant 
ammonites and manganese nodules. At the end of the Juras­
sic, the sedimentation of white thin-bedded pelagic Biancone 
Limestones with cherts was taking place both in the Slovenian 

Zgornja Jura 
(oksfordij) 

SI. 2.7. Mezozojska tektonika plosc in paleogeogralija 
juznoevropskega prostora (poenostavljeno po: SCHMID et al., 2004). 
Krog oznacuje priblizno lokacijo ozemlja danasnje Slovepije. 
JM - Jadranska (Apulijska) mikroplosca; J. Alpe - Juzne Alpe; 
Vz. Alpe - Vzhodne Alpe. 

Fig. 2.7. Mesozoic plate tectonics and paleogeography in the south­
European domain (simplified from: Sc11M10 et al., 2004). 
A - Late Triassic (Carnian); B - Late Jurassic (Oxlordian); C - Late 
Cretaceous (Santonian). Circle marks the approximate position 
o f present-clay territory ol Slovenia. JM - Adriatic (Apulian) 
microplate; J. Alpe - Southern Alps; Vz. Alpe - Eastern Alps; 
Dinaridi - Dinaricles; Neotetida - Neotethys. 
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in Julijskim platojem je ob koncu jure ze delno izenacena, 
kar se kaze v enotni sedimentaciji pelagicnih belih ploscastih 
apnencev z rozenci (biancone apnenci) v obeh globljevodnih 
okoljih. 

Druga faza pogrezanja ni bistveno vplivala na sedimen­
tacijo na Dinarski karbonatni platformi, kjer se v srednji juri 
nadaljuje plitvovodna sedimentacija oolitnih in drobnozr­
natih apnencev. V zgornji juri (spodnjem malmu) pa je na 
severnem robu Dinarske karbonatne platforme nastal velik 
koralni greben bariernega tipa, katerega ostanki potekajo bolj 
ali manj sklenjeno z obmocja danasnje severne Italije prek 
Banjsic, Trnovskega gozda in Hrusice na Dolenjsko in v Belo 
krajino ter naprej na Hrvasko. Grebenski apnenci, ki dosezejo 
do 500 m debeline, vsebujejo veliko koral, spongij in hetetid. 
Juznejsi del karbonatne platforme se je za krajsi cas dv ignil 
nad morsko gladino. Na njem je nastal boksit, ki ga najdemo 
na Nanosu, Hrusici, Logaski planoti in pri Zuzemberku. 

Ze v zgornji juri se je na vzhod_ni kontinentalni rob Jadran­
ske plosce v poteku obdukcije narinila oceanska skorja Var­
darskega oceana. Narinjeni ofioliti in spremljajoce kamninske 
zdruzbe gradijo danasnjo enoto Notranjih Dinaridov, ki pa ne 
sega na obmocje Slovenije. Ta kompresijski dogodek na bolj 
internih obmocjih Jadranske plosce, ki jim pripadajo karbo­
natne platforme slovenskega ozemlja, je bil blago izrazen in 
se je kazal v obliki lokalno omejenih poplitvitev in poglobitev 
sedimentacijskega prostora. 

Kreda 
V spodnji kredi je ob subdukciji in zaprtju oceana Melia­

ta v vzhodnem delu Alpskega orogena prislo do orogeneze 
in obseznega narivanja avstroalpinskih pokrovov proti se­
verozahodu do zahodu, ki ga je spremljal razlicno mocan 
metamorfizem. Avstroalpinski pokrov i gradijo ozemlje Stroj­
ne, Kozjaka in Pohorja v severovzhodni Sloveniji. Spodnjo 
strukturno enoto grad ijo gnajsi , blestniki , amfiboliti, eklogiti 
in granatovi peridotiti, ki so verjetno nastali iz kamnin distal­
nega kontinentalnega robu Jadranske plosce. Te kamnine so 
bile v kredni orogenezi subducirane v velike globine, kar do­
kazujejo pojavi ultravisokotlacnega metamorfizma na Pohor­
ju, nato pa so bile v zgornji kredi z mehanizmom tektonske 
ekstrakcije ponov no vzdignjene blize povrsju. Cez to enoto 
je narinjen pokrov iz sibkometamor foziranih do nemetamorf­
nih kamnin kontinentalnega robu Jadranske plosce, ki ga 
sestavljajo skrilavci Stalenskogorske serije in permotriasne 
sedimentne karnnine .. Spodnjekredni orogenezi je sledila eks­
tenzijska faza v zgornji kredi , ki jo tolmacijo kot ekstenzijski 
kolaps avst:roalpinskega orogena. Nar ivne ploskve so se reak­
tiv irale kot polozni normalni prelomi, v hitro ugrezajocih se 
ekstenzijskih bazenih in jarkih pa so se usedali kontinentalni 
do globljevodni morski sedimenti Gosavske formacije. Pri nas 
najdemo erozijske krpe gosavskih plasti na severnih in juznih 
obronkih Pohorja. 

Na Dinarski karbonatni platformi se je iz jure nadaljevala 
plitvovodna sedimentacija, ki je trajala se vecji de! krede. V 
spodnji kredi so se v razgibanem okolju karbonatne platfor­
me odlagali plitvovodni apnenci Brske in Povirske formacije, 
sedimentacija pa je bila obcasno prekinjena z emerzijskimi 

Basin and on the Julian High. This indicates that the sea-bot­
tom topography became predominantly levelled by the end 
of Jurassic. 

The thermal subsidence phase did not have a significant 
influence on sedimentation on the Dinaric Carbonate Plat­
form. Deposition of shallow-water oolitic and limestones con­
tinued into the Middle Jurassic. In the Late Jurassic (Upper 
Oxfordian and Kimmeridgian) a barrier reef formed along the 
nortl1ern margin of the platform. The remains of this reef tan 
be traced today from Italy accross the Banjsice, Trnovski gozd, 
Dolenjska and Bela Krajina into Croatia with reef limestones 
attaining a t11ickness of up to 500 m. A short-term emersion of 
the southern part of the Dinaric Carbonate Platform produced 
bauxite deposits, found today on the Nanos, Hrusica, Logatec 
plain and at Zuzemberk. 

In the Late Jurassic the oceanic crust of tl1e Vardar Ocean 
was obducted onto the eastern continental margin of Adria. 
Obducted ophiolites and their associated rocks build the tec­
tonic unit of tl1e Internal Dinarides, which does not extend 
into Slovenia. In tl1e more internal parts of Adria, to which 
tl1e Slovenian carbonate platforms belong, this compressional 
event was reflected by localized uplift and subsidence. 

Cretaceous 
In tl1e Early Cretaceous, tl1e subduction and closure of the 

Meliata Ocean led to orogeny in t11e eastern part of the Alpine 
orogen. Extensive NW- to N-directed tl1rusting of the Austro­
alpine nappes was associated with metamorphism of various 
grades. Austroalpine nappes build up tl1e territory of Stroj­
na, Kozjak and Pohorje in nortl1-eastern Slovenia. The lower 
structural unit consists of gneisses, micashists, amphibolites, 
eclogite and garnet peridotite, which probably or iginate from 
tl1e distal contintental margin of Adria. During the Cretaceous 
orogeny, these rocks were buried to great depths, evidenced 
by tl1e occurrence of ultra-high pressure metamorphism in 
Pohorje. In tl1e Late Cretaceous tl1ese rocks were exhumed 
back close to the surface. The weakly- to non-metamorphosed 
nappe consisting of Magdalensberg Series schists and Permo­
triassic sedimentary rocks, belonging to tl1e Adriatic continen­
tal margin, was thrust over tl1e structurally lower Austroalpine 
unit. 

Early Cretaceous compression was followed by tl1e Late 
Cretaceous phase of extension, which is interpreted as an 
orogenic collapse of t11e Austroalpine orogen. In the rapidly 
subsiding extensional basins and grabens, a successon of con­
tinental to deep-water sediments of tl1e Gosau Formation was 
deposited. Erosional patches of the Gosau beds are present in 
tl1e Pohorje area. 

Shallow water sedimentation persisted on the Dinaric Car­
bonate Platform throughout most of tl1e Cretaceous. In tl1e 
Early Cretaceous, shallow-water limestones of the Brje Forma­
tion and the Povir Formation were deposited. Sedimentation 
was interrupted by occasional emersions. In tl1e the Late Cre­
taceous, at tl1e Cenomanian-Turonian boundary, t11e Dinaric 
Carbonate Platform was drowned due to tl1e eustatic sea level 
rise. This event is marked by the deposition of pelagical lime­
stones of tl1e Repen Formation. Shallow-water sedimentation 
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fazami. Plitvovodna sedimentacija je bila v zgornji kredi, na 
meji cenomanij-turonij, prekinjena. Zaradi evstaticnega dvi­
ga morske gladine in sinsedimentne tektonike se je vecji de! 
Dinarske karbonatne platforme potopil in zaceli so nastajati 
pelagicni apnenci Repenske formacije. Plitvovodna sedimen­
tacija se je ponovno vzpostavila v zgornjem turoniju, s sedi­
mentacijo plitvovodnih debeloplastnatih apnencev s stevilni­
mi rudisti in velikimi bentoskimi foraminiferami (Sezanska in 
Lipiska formacija). Litoloska posebnost na Krasu so tudi crni 
ploscasti in laminirani komenski in tomajski apnenci, ki se 
pojavljajo znotraj vseh zgornjekrednih formacij in so znani 
zaradi fosilnih rib. of 

V globljevodnih okoljih nasega ozemlja se je jursko-kred­
na sedimentacija pelagicnih apnencev Biancone formacije 
prekinila s sedimentacijo spodnjekrednih k lasticnih flisoid­
nih kamnin. Te so valanginijsko-hauter ivijske in aptijsko-albij­
ske starosti, ki z erozijsko diskordanco nalegajo na starejse 
kredne in jurske kamnine. Odlaganje flisa je povezano s spod­
njekredno avstroalpinsko orogenezo ob severnem obrobju 
Jadranske plosce. Sedimentacija globljevodnih kamnin se na­
daljuje do cenomanija, ko zacnejo nastajati laporasti apnenci 
z globotrunkanami. 

V zgornji kredi je ob severovzhodnem robu Jadranske 
plosce prislo do kolizije s kontinentalno litosfero, ki bi lahko 
pripadala danasnji mega-enoti Tisa ali kakemu drugemu frag­
mentu kontinentalne litosfere v oceanskem prostoru med 
Jadransko in Evrazijsko plosco. Kolizija se je pri nas najprej 
izrazila z zacetkom sedimentacije karbonatnih turbiditov 
(Volcanska formacija) v Slovenskem bazenu, temu pa je v 
najmlajsi kredi sledil mesan karbonatni in siliciklasticni flis, 
ki je zasul Slovenski bazen. Kolizijski narivni sistem pretezno 
poloznih narivov je napredoval v smeri od severovzhoda 
proti jugozahodu. Socasno se je v to smer premikala tudi 
fleksurna predgorna udorina, v kateri so se odlagale flisne 
plasti. Se pred koncem krede so te dosegle in prekrile severni 
rob Dinarske karbonatne platforme. Ni se cisto jasno, ali to 
narivanje smemo uvrstiti ze v dinarsko narivno fazo, saj se je 
narivanje v juzneje lezecih delih Zunanjih Dinaridov Hrvaske 
in Bosne zacelo sele v eocenu. 

S pomikanjem predgorne udorine proti jugozahodu posta­
jajo sedimenti v napredujocih bazenih vse mlajsi. Hkrati so 
zaradi fleksurne izbocitve litosfere na periferni predizboklini 
fleksurnega bazena pogledale kamnine Dinarske karbonatne 
platforme nad vodno gladino. Nastala je kraska erozijska di­
skordanca, na kateri so se ponekod odlozili boksiti ali brece, 
v katerih so pri Kozini nasli ostanke dinozavrov. Sledove te 
diskordance najdemo danes v delu jugozahodne Slovenije in 
v lstri. Pri nadaljnjem napredovanju narivanja se je periferna 
predizboklina zacela polagoma ponovno pogrezati. Na erozij­
ski diskordanci se je odlozil apnenec .Liburnijske formacije, k i 
je nastajal v sladkovodnem, brakicnem in morskem okolju in 
vsebuje pri Vremskem Britofu in Lipici p lasti crnega premoga 
mocvirskega izvora. Odlaganje kamnin Liburnijske formacije 
se je nadaljevalo tudi v paleogenu. 
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was re:established in the Upper Turonian, when thick-beds of 
limestones with rudists and bentic foraminifera of the Sezana 
and the Lipica Formation were deposited. Thin sequences of 
black platy laminated limestones, containing fish fauna ( the 
Komen limestones and the Tomaj limestones) are contained 
in all Upper Cretaceous formations of the Dinaric Carbonate 
Platform. 

In the area north of the Dinaric Carbonate Platform, the 
Austroalpine orogeny was reflected by the deposition of Early 
Cretaceous (Valanginian-Hauteriv ian and Albian-Aptian) ela­
stic flischoid beds, which unconformably overlie the Jurassic­
Cretaceous pelagical limestones of the Biancone Formation. 
Deep-water sedimentation continued into the Cenomanian, 
when marly limestones w ith Globotruncana were deposited. 

In the Late Cretaceous, the north-eastern margin of Adria 
collided w ith the continental lithosphere, which could belong 
to the Tisza megaunit or some other fragment of the conti­
nental lithosphere from the oceanic domain between Adria 

SI. 2.8. Manjsi reverzni prelom z obprelomnimi gubami seka 
plasti krednega volcanskega apnenca. Prelom je verjetno nastal 
pri narivanju Juznih Alp v miocenu. Koseska korita pri Dreznici. 
Marlw Vrabec 

Fig. 2.8. A small reverse fault w ith drag folds cutting through 
beds of Cretaceous Voice limestone. The origin of U1e fault is 
presumably related to the Soutl1-Alpine U1rusting episode in 
Miocene. Koseska korita near Dreznica, Julian Alps. Marko Vrabec 
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KENOZOIK 

Paleogen 
Na obmocju slovenskih Zunanjih Dinaridov se je iz zgor­

nje krede v paleocen zvezno nadaljevala flisna sedimenta­
cija v . napredujocem fleksurnem predgornem bazenu. Isto­
casno se je vzdolz jugozahodnega roba flisnega bazena - na 
Paleogenskijadranski karbonatni platformi - nadaljevala 
karbonatna sedimentacija. Z nadaljnjim tonjenjem prvotne 
predizbokline so bile kontinentalno-morske plasti Liburnij­
ske formacije prekrite s plastmi foraminifernih apnencev 
Trsteljske formacije, ki so tvorile plitve periferne karbonatne 
platforme fleksurnega bazena. Karbonatna sedimentacija se 
konca z alveolinsko-numulitnimi apnenci spodnje- in srednje­
eocenske starosti. V koncni fazi poglabljanja, ko je obmocje 
prvotne predizbokline preslo v osrednji del fleksurnega ba­
zena, prekrije karbonatno platformo tanko zaporedje prehod­
nih karbonatno-klasticnih plasti, temu pa sledi globokovod­
ni klasticni flis. Starost flisa se sistematicno spreminja, kar 
kaze na napredovanje narivanja in pomikanje sinorogenega 
bazena proti jugu in jugozahodu: v spodnjem Posocju je flis 
zgornjekredni, v Anhovem, na Banjsicah in na Kocevskem je 
paleocenski, v Goriskih Brdih, Vipavski dolini in Pivski kotlini 
ter pri Ilirski Bistrici paleocenski in spodnjeeocenski, juzneje 
proti Istri pa spodnje- do zgornjeeocenski. 

V zadnji fazi razvoja so flisno sedimentacijo prekinili nari­
vi, ki so deformirali in delno prekrili flisne bazene. Domneva­
mo, da je narivanje trajaJo do oligocena. Rekonstruirana dol­
zina dinarskega narivanja na ozeml1u jugozahodne Slovenije 
je ocenjena na vsaj 30 km, pri cemer pa je treba upostevati, 
da so zaradi poznejsih zmicnih premikov in juznoalpskega 
narivanja dinarske narivne strukture v severovzhodni polovi­
ci Slovenije slabo poznane, tako da je bila skupna deformaci­
ja na ozemlju Slovenije najverjetneje se vecja. 

V zaledju Dinarskega fleksurnega flisnega bazena v dana­
snji osrednji in severni Sloveniji iz zacetka paleogena nima­
mo ohranjenih kamnin. Najstarejse sedimentne kamnine so 
eocenske starosti in jih najdemo le kot posamezne ostanke v 
Karavankah, jugozahodno od Pohorja in na Bocu. 

Z zacetkom oligocena so kolizijski proc~si in nastajanje 
gorskih verig Alp, Dinaridov in Karpatov na ozemlju srednje 
in vzhodne Evrope izolirali od Atlantika in Tetide plitev mor­
ski prostor Paratetide, ki je pri nas obstajala do pliocena. Ze 
ob koncu eocena in v spodnjem oligocenu se je na nasem 
ozemlju zacela sedimentacija v bazenu, katerega kamnine 
najdemo danes v osrednji in severni Sloveniji, v osrednji 
Madzarski in na Slovaskem. Bazen pojasnjujejo kot fleksur­
ni zalocni bazen subdukcijsko-kolizijske cone ob severnem 
robu Alp in Karpatov. Sedimentacija na nasem ozemlju se je 
vecinoma zacela na zakraselem paleoreliefu z lokalnimi po­
javi boksita. Bazalne plasti so pretezno kontinentalnega do 
brakicnega znacaja s konglomerati in premogom, ki je v Za­
savju nakopicen v ekonomskih kolicinah. Navzgor prehajajo 
v plitvovodne apnence in koncno celo v batialne drobnozr­
nate klasticne sedimentne kamnine, kar kaze na hitro poglab­
Ijanje sedimentacijskega prostora. Kamnine tega zaporedja 

and Eurasia. In the Slovenian Basin, the first manifestatior 
of collision was the deposition of carbonate turbidites of th€ 
Voice Formation, followed by the mixed siliciclastic-carbona 
te flysch, which filled the Slovenian Basin in the uppermos· 
Cretaceous. Flysch sediments ·were deposited in a llexura 
foreland basin in front of the low-angle thrusts propagatinf 
top-to-the-southwest. By the end of the Cretaceous, the llysd 
sediments had reached and eventually covered the northerr. 
margin of the Dinaric Carbonate Platform. 

In the forebulge of the flexural basin the rocks of the Dina 
ric Carbonate Platform were subaerially exposed and karsti 
fied with bauxites and breccias deposited locally. The brecci, 
outcropping near Kozina contains fragmentary dinosaur rema 
ins. With the further advance of the thrust system and gradua 
subsidence of the forebulge, the shallow-water limestones o 
tl1e Liburnian Formation were deposited onto tl1e karstic un 
conformity. The limestones of tl1e Liburnian Formation are o 
a freshwater, brackish and marine character. In Vremski Brito 
and Lipica they contain thin layers of black coal. Sedimentati 
on of the Liburnian Formation continued into the Paleogene. 

CENOZOIC 

Paleogene 
In the Slovenian Dinarides, sedimentation of llysch in the 

advancing foreland basin continued from the Late Cretaceow 
into the Paleocene, while along the south-west boundary o 
the flysch basin, carbonate sedimentation persisted on the 
Paleogene Adriatic Carbonate Platform. The beds of thE 
Liburnija Formation were covered by foraminiferal limesto 
nes of the Trstelj Formation, which formed shallow periphera 

SI. 2.9. Struktura dupleksa v e ocenskih llisnih plasteh 
v Simonovem zalivu pri lzoli. Marko Vrabec 

Fig. 2.9. Duplex structure in Eocene flysch beds in Simonov zaliv 
near Izola. Marko Vrabec 

3: 



_ _ ____ Marko VRABEC, AndrtjSMUC, Mario PLENICAR & Stanko BUSEfl] 

najdemo danes pri Radovljici in Skofji Loki, v predkvartarni 
podlagi Savske kotline, v Posavskih gubah, v zgornj i Savinjski 
dolini in Celjski kotlini. 

Po koncu subdukcije Alpske Tetide je prislo v paleogenu 
do kontinentalne kolizije Jadranske in Evrazijske plosce. Kon­
vergenca med ploscama se je v zacetni fazi kolizije absorbi­
rala predvsem z narivanjem in z vertikal nimi premiki delov 

, Alpskega orogena ob sistemu strmih litosferskih prelomov 
- Periadriatskem prelomnem sistemu. V vzhodnem delu 
orogena je pritisk Jadranske plosce proti severu v oligocenu 
povzrocil bocno iztiskanje (ekstruzijo) ozemlja Vzhodnih Alp 
proti vzhodu. lztisnjeni blok je imel klinasto obliko, njegova 
juzna meja pa je bil Periadriatski prelomni sistem, k i je imel v 
tej fazi desnozmicen znacaj. Premiki so razdeli li in razmaknili 
paleogenski fleksurni bazen na juzno slovensko in severno 
madzarsko polovico. 

Odlom subdudrane oceanske plosce in z nj im povezano 
delno taljenje skorje sta v Alpah povzrocila nastanek oligo­
censkega periadriatskega magmatizma, ki je prostorsko vezan 
na obmocje Per iadriatskega prelomnega sistema, vzdolz kate­
rega je magma prodirala proti povrsju. V tej fazi magmatizma 
je nastalo podolgovato tonalitno telo pri Crni na Koroskem. 
S periadriatskim magmatizmom so povezani tudi pojavi ande­
zitnega vulkanizma na obmocju Smrekovca, njegove sledove 
pa najdemo tudi pri Radovljici, Celju in Rogaski Slatini. 

Neogen 
Astenosferski vlek subducirane evropske litosfere pod na­

stajajocim orogenom Karpatov je na prehodu iz spodnjega 
v srednji miocen povzroci l zelo mocno raztezanje in hitro 
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SI. 2.10. Topogralski odraz 
Sostanjskega, Labotskega 
in Savsko-Celjskega preloma 
na njihovem seciscu 
v Severovzhodnem delu Slovenije. 
Mar!?o Vrabec 

Fig. 2.10. Topographic expression 
ol the Soslanj, Lavantlal and 
Sava-Celje faults at their junction 
in north-eastern Slovenia. 
Marlw Vrabec 

carbonate platforms of the flexural foreland basin. Carbonate 
sedimentation ended with deposition of Lower- to Mid-Eoce­
ne limestones containing Alueolina and Nummulites forami­
nifera. In the final stage of drowning, tl1e carbonate platform 
was first covered by a tl1in succession of transitional carbo­
nate-siliciclastic beds, which were followed by thousands of 
metres of deep-water elastic flysch sediments. The systematic 
south-westward younging of flysch deposits reflects the pro­
pagation of thrusting and its associated migration of foreland 
flexure towards the south-west. The oldest flysch rocks, found 
in lower Posocje, are of Late Cretaceous age, w hereas tl1e 
youngest flysch deposits outcropping in lstria are of Early to 
Late Eocene age. In the final stage of evolution the sedimenta­
tion of flysch was terminated by thrusts, which deformed and 
partially overtl1rusted the flysch basins. The thrusting pre­
sumably lasted until the Oligocene. The distance of thrusting 
was reconstructed to have been at least 30 km. 

No Early Paleogene rocks are known from the hinterland of 
the Oinaric flexural basin in present-day central and northern 
Slovenia. The oldest known Paleogene sedimentary rocks are 
of Eocene age and were found only as isolated remains in the 
Karavanke, Boe, and south-west of Pohorje. 

At tl1e beginning of the Oligocene, the rising mountain 
chains of tl1e Alps, Dinarides and Carpathians isolated the 
shallow marine domain of tl1e Paratethys sea, which spanned 
across central and eastern Europe. Even at the end of the Eo­
cene and in the Lower Oligocene, deposition began in the ba­
sin whose sediments are today found in northern and central 
Slovenia, central Hungary and in Slovakia. This basin is inter­
preted as a retro-arc flexural basin of the subduction-collision 
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SI. 2.11. Duktilne strizne cone v miocenskem pohorskem 
granodioritu v kamnolom Cezlak. Deformacije so povezane 
z ekstenzijsko ekshumacijo plutona v tenziji s smerjo vzhod-zahod 
med ugrezanjem Panonskega bazena. Marko Vrabec 

Fig. 2.11. Ductile shear zones in Miocene granodiorite o[ Pohorje 
in Cezlak quarry. Deformation is related to extensional exhumation 
of the granodiorite pluton in E-W oriented tension, accompanied 
with the Pannonian Basin subsidence. Marko Vrabec 

ugrezanje litosfere v intraorogenskem prostoru med Karpati, 
Dinaridi in Vzhodnimi Alpami. Nastalo je obsezno, struktur­
no kompleksno ekstenzijsko obmocje, ki ga imenujemo Pa­
nonski bazen, v katerem se je odlozilo vec kilometrov debelo 
zaporedje pretezno klasticnih sedimentnih kamnin. Miocen­
ske kamnine Panonskega bazenskega sistema pokrivajo ob­
sezna podrocja severovzhodne Slovenije v Prekmurju, Halo­
zah, Slovenskih goricah, vzhodno in zahodno od Maribora 
ter v sirsi okolici Slovenj Gradca. Preko Posavskih gub segajo 
vse do osrednje Slovenije, vendar pa so bile v tern predelu 
pozneje nagubane in deloma erodirane. 

Pri ugrezanju Panonskega bazena so bile narivne ploskve 
krednega Vzhodnoalpskega orogena reaktivirane kot polozni 
normalni prelomi·, kar lahko opazujemo na obmocju Pohorja 
in Kozjaka. Ekstenzija je povzrocila hitro ekshumacijo meta­
morfnih kamnin Pohorja proti povrsju, z njo pa je najverjetne­
je vzrocno povezana tud i miocenska intruzija granodioritne­
ga telesa v Pohorski metamorfni kompleks, ki jo je spremljal 
dacitni vulkanizem. Na obmocju vzhodno in jugovzhodno 
od Pohorja je bilo ugrezanje bazenov in tektonskih jarkov 
zelo hitro, zapolnjevali pa so jih predvsem sedimenti gravi­
tacijskih tokov, pomesani z vulkaniti. Zahodneje prevladujejo 
kontinentalni in plitvovodni morski klasticni sedimenti, pe­
scenjaki, konglomerati in laporovci, ki jih danes najdemo raz­
galjene v Posavskih gubah. Sovpadanje tektonske aktivnosti 
in globalnega upada morske gladine je na zacetku srednjega 
miocena povzrocilo okopnitev in nastanek erozijske diskor­
dance. 

V srednjem miocenu je prislo do druge faze hitrega po­
grezanja. Na zacetku prevladuje sedimentacija v okolju plitve 
karbonatne platforme s stevilnimi ostanki rdecih alg, briozo-

zone which runs along the northern margin of the Alps and 
Carpathians. In Slovenia, the basal beds of continental to brac­
kish character, predominately conglomerates with some coal 
intercalations, were deposited onto a karstic unconformity 
with localized bauxite occurrences. Upwards the sedimenta­
tion gradually changed to shallow-marine limestones and fi­
nally to batial fine-grained elastics, which indicates rapid sub­
sidence of the basin. The s trata belonging to this succession 
are found at Radovljica and Skofja Loka, in the pre-Quaternary 
basement of the Sava depression, Sava Folds area, upper Savi­
nja valley and in the Celje depression. 

The subduction of Alpine Tethys ended in the Paleogene, 
which resulted in the continental collision of Adria and Eu­
rasia. In the eastern part of the Alpine orogen, post-collisio­
nal convergence was to a large extent absorbed by eastward 
extrusion of the Eastern Alps domain. The extruding wedge­
shaped block was bound to the south by the Periadriatic fault 
system. A major dextral slip on the Periadriatic fault dismem­
bered the Paleogene flexural basin into the southern Sloveni­
an part and the northern Hungarian part. 

The s lab breakoff and partial melting of the subducted slab 
produced Periadriatic magmatism of Oligocene age. Peraidri­
atic magmatism was spatially associated with the Periadriatic 
fault system, which chanelled the rising magma. In Slovenia, 
the products of Periadriatic magmatism are the e longated 
Eisenkappel tonalite body, of which the eastern part outcrops 
around Crna na Koroskem, and the Smrekovec andesite vol­
canism, remnants of which are found in the upper Savinja val­
ley, and near Radovljica, Celje and Rogaska Slatina. 

Neogene 
At the transition from Early to Middle Miocene, the slab 

retreat in the Carpathian subduction zone had caused major 
lithospheric extension and subsidence in the intra-orogenic 
domain between the Carpathians, Dinarides and Eastern Alps. 
In the resulting extensive, structurally complex Pannonian 
Basin, a several kilometre thick succession of predominately 
elastic sediments was deposited. Miocene sedimentary rocks 
of the Pannonian Basin cover large areas of north-eastern Slo­
venia in Prekmurje, Haloze, Slovenske gorice, eastward and 
westward of Maribor, and near Slovenj Gradec. Accross the 
Sava Folds area, the Pannonian Basin sediments reach west­
wards all the way to central Slovenia. 

During the extension, thrust planes of the Cretaceous Au­
stroalpine orogen were reactivated as low-angle normal faults . 
This reactivation was observed in the Pohorje and Kozjak mo­
untains. Extension rapidly exhumed the metamorphic rocks 
of Pohorje to the surface. The intrusion of the Miocene grano­
diorite body into the Pohorje metamorphic complex and its 
related dacitic volcanism is also believed to be extension-rela­
ted. In the area east and south-east of Pohorje, the subsidence 
of grabens and basins was very rapid. The basins we.re pre­
dominate ly filled with gravity flows mixed with volcanoclastic 
material. West of Pohorje, continental and shallow-marine 
elastic sediments prevailed. Sandstones, conglomerates and 
marls belonging to this succession are found in the Sava Folds 
region. At the beginning of the Middle Miocene, the combined 
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SI. 2.12. Presek prelomne cone regionalnega desnozmicnega 
Raskega preloma v avtocestnem useku pri Senozecah. Ta prelom 
s smerjo severozahod-jugovzhod je se <lanes seizmicno aktiven. 
Dobro je vidna kataklasticno zdrobljena notranja prelomna cona 
s spremljajoco poruseno cono na levi. Marko Vrabec 

Fig. 2.12. A section accross the regional dextral strike-slip Rasa 
fault, exposed in a highway roadcut near Senozece. This NW-SE 
oriented fault exhibits seismic activity. Note the cataclastically 
deformed core zone of the fault accompanied by fractured zone 
on the right side of the picture. Marko Vrabec 

jev in koral. Z nadaljnjim pogrezanjem so se v globoki vodi 
ceznje odlozili muljevci in ponekod sedimenti turbiditnih to­
kov. Na koncu srednjega miocena se je globalni nivo morske 
gladine spet zacel znizevati. V mocno poplitvenem sedimen­
tacijskem okolju, ki je imelo mesan sladkovodni , brakicni in 
morski znacaj, so bili odlozeni peski, prodi, gline in laporji. 
Na obmocju vecjega dela Posavskih gub so to najmlajsi znani 
miocenski sedimenti. Zaradi globalnega padca nivoja morske 
gladine in verjetno tudi tektonske aktivnosti so bile kamnine 
nato okopnjene in jih prekriva erozijska diskordanca. 

Z zacetkom zgornjega miocena se je zacela se zadnja faza 
ugrezanja. V vzhodni Sloveniji in juznih Posavskih gubah se 
je odlozilo debelo zaporedje pretez110 klasticnih sedimentov, 
sprva morskih in vecinoma turbiditnega znacaja, proti koncu 
miocena pa so sedimentacijski prostor zasule recne delte. S 
tern se je na nasem ozemlju koncala sedimentacija v Panon­
skem bazenskem sistemu. 

Desnozmicni premiki ob Periadriatskem prelomnem siste­
mu so se v manjsi meri nadaljevali tudi v miocenu in plio­
cenu. Skupni desni premik vzdolz slovenskega dela prelom-
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effect of tectonic activity and eustatic sea level fall resulted in 
emersion of the territory and the formation of erosional un­
conformity. 

The second phase of rapid subsidence began in the Middle 
Miocene. Initial carbonate sedimentation on a shallow carbo­
nate platform w ith abundant remains of red algae, bryozoans 
and corals, was followed by deep-water mudstones and occa­
sional turbidites. By the end of the Middle Miocene, the next 
eustatic sea level fall changed the depositional environment 
sedimentation back to shalow marine, brackish and continen­
tal, with sands, gravels, clays and marls. In most of the Sava 
Folds region, these are the youngest known sediments. The 
succession is terminated by erosional unconformity. 

At the beginning of the Late Miocene the final phase of sub­
sidence had started. In eastern Slovenia and in the southern 
part of the Sava Folds region a thick succession of predomi­
nately elastic sediments was deposited. The lower parts of the 
succession are of a marine, mostly turbiditic character. They 
are covered by deltaic deposits that filled up the basins and 
have marked the end of deposition in the Slovenian part of the 
Pannonian Basin system. 

Dextral motion on the faults of the Periadriatic fault system 
continued into Miocene and Pliocene epochs. The total dex­
tral displacement along the Slovenian part of the faul t system 
is estimated to be 100 km. Additionally, the area nor th of the 
fault was stretched during the extrusion and tl1e Pannonian 
Basin extension, resulting in about 300 km of separation of the 
pre-Oligocene units north and south of the Periadriatic fault 
system. Consequently, the pre-exh·usional geometry of nort­
hern Slovenia, including the hinterland of the Dinaric thrust 
system, is very difficult to reconstruct, par ticularly because 
the displaced northern part was covered by a tl1ick blanket 
of Miocene sediments in the Hungarian part of the Pannonian 
Basin. 

The Neogene shortening in the Adria-Eurasia collision 
zone produced top-to-tl1e south thrusting of the Alps south of 
the Periadriatic fault system, known as the South-Alpine thru­
sting episode. Thrusting began in the Middle Miocene and 
mostly ended by the Pliocene, but appears to continue to be 
active in the Julian A lps and their foreland. In Slovenia, the 
area of the Julian Alps and the Kamnik-Savinja Alps belongs 
to tl1e South-Alpine thrust system. South-Alpine thrusts over­
rode and deformed the older Dinaric thrust structures, w hich 
was documented in tl1e Blegos area. 

At the transition from the Miocene to the Pliocene, the 
final closure of the oceanic embayment in the Carpathians 
stopped the eastward extrusion of the Eastern Alps, causing 
a major re-organisation of tl1e tectonic regime in the region. 
Paleomagnetic data suggest that the Adriatic microplate star­
ted rotating in tl1e CCW sense at about the same time. The 
Adria push caused the onset of inversion in the Pannonian 
Basin system. In the Sava Folds region and in eastern Slovenia 
a reverse reactivation of former normal faults uplifted blocks 
and horsts of the pre-Tertiary basement and folded the over­
lying Tertiary sediments. A significant uplift and tight folding, 
followed by erosion, removed most of the Tertiary rocks in the 
Sava Folds area. In central and northern Slovenia, the inversi-
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nega sistema je ocenjen na okrog 100 km. Poieg tega je bilo 
ozemije severno od preioma pri ekstruziji in ekstenziji Panon­
skega bazena se dodatno raztegnjeno, tako da znasa ocenjeni 
razmik ob Periadriatskem prelomu med predoligocenskimi 
geoloskimi enotami okoli 300 km. Predekstruzijsko paleogeo­
grafijo severne Slovenije - npr. zaledje Dinarskega narivnega 
sistema - je torej zelo tezko rekonstruirati, predvsem zaradi 

SI. 2.13. Topografija osrednje 
Slovenije z Ljubljansko kotlino 
in njeno sirso okolico. Jasno 
je viden topografski odraz 
dinarskih prelomov s smerjo 
NW-SE v jugozahodnem delu. 
Marlw Vrabec 

Fig. 2.13. Topography of central 
Slovenia wi th Ljubljana basin 
and its broad surroundings. 
Note the clear topographic 
expression of NW-SE-trending 
Dinaric faults in the south­
western part. Marlw Vrabec 

on resulted in dextraI transpression. Probably in this stage the 
dext:ral Sava fault in central Slovenia was activated , displacing 
the Karavanke and Kamnik-Savinja Alps by 30-40 km: to the 
east. The uplift of the Karavanke moun tains and their thru­
sting over the foreland probably also occurred in the Plioce­
ne-Quaternary inversion period. Locally, small intra-montane 
basins formed a long the strike s lip faults, which were filled by 

SI. 2.14. Pogled iz zraka 
na Ljubljansko barje - siroko 
tektonsko udorino nastalo pred 
priblizno dvema milijonoma let 
p ri pogreznitvi obseznega dela 
ljubljanske kotline. 
Primai Kamel 

Fig. 2.14. Aerial v iew on 
Ljubljana moor - a wide tectonic 
depression which was formed 
about two mill ion years ago by 
subsidence of an extended part 
of tl1e Ljubljana basin. 
Primoi Kamel 
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tega, ker premaknjene kamnine severnega krila Periadriatske­
ga preloma lezijo vecinoma pod debelim pokrovom miocen­
skih sedimentov v Panonskem bazenu Madzarske. 

Neogensko krcenje ozemlja v Jadransko-Evropsk i kolizijski 
coni je v Alpah juzno od Periadriatskega prelomnega sistema 
sprozilo narivanje od severa proti jugu. To narivno epizodo 
imenujemo Juznoalpsko narivanje, ki se je zacelo v srednjem 
miocenu in je do pliocena v glavnem zamrlo, ceprav na ob­
mocju Julijskih Alp in njihovega predgorja verjetno poteka 
se danes. Na ozemlju Slovenije pripada Juznoalpskemu na­
r ivnemu sistemu obmocje Ju lijskih in Kamnisko-Savinjskih 
Alp. Juznoalpsko narivanje je prekrilo in deformiralo starejse 
dinarske narivne strukture, kar je pri nas dokumentirano na 
obmocju Blegosa. 

Na prehodu iz miocena v pliocen sta dokoncno zaprtje 
oceanskega bazena v Karpatih in z njim povezana kontinen­
talna kolizija ustavila eRstruzijo Vzhodnih Alp proti vzhodu. 
Zaustavitev ekstruzije je povzrocila temeljito reorganizacijo 
tektonskih dogajanj na tern obmocju, novo vzpostavljeni tek­
tonski rezim pa traja se danes. Podatki paleomagnetizma ka­
zejo, da je v tej fazi Jadranska plosca zacela roti rati v smeri , 
nasprotni urnim kazalcem. V Panonskem bazenu se je ugre­
zanje bazena dokoncno ustavilo, pritisk zaradi primikanja in 
rotacije Jadranske plosce pa je povzrocil tektonsko inverzijo 
- rever zno reaktivacijo bazenskih normalnih prelomov in 
dviganje tektonskih blokov ob njih. Ti premiki so povzroci­
li gubanje terciarnih sedimentov v Posavskih gubah ter dvig 
hrbtov in blokov v vzhodni Slovenij i z gubanjem in erozijo mi­
ocenskih sedimentov nad njimi. V osrednji Slovenij i je inver­
zijska faza povzrocila desno transpresijo z zmicnimi premiki 
ob strmih prelomih in socasnim krcenjem ozemlja v smeri 
sever-jug. V tej fazi je verjetno postal aktiven Savski prelom v 
osrednji Sloveniji, ob katerem je prislo do 30-40 km desnega 
zmika, ki je premaknil ozemlje Karavank in Kamnisko-Savinj-
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SI. 2.15. V pleistocenu se je Bohinjski 
ledenik po izhodu iz ozke doline 
razsiril po ravnici med Bledom 
in Radovljico in s svojim delovanjem 
mocno preoblikoval pokrajino. 
lzdolbel je kotanjo Blejskega jezera, 
izravnal pokrajino in ob zastojih med 
umikanjem odlozil koncne morene. 
Igor Kosir 

Fig. 2.15. After exiting the narrow 
valley, the Bohinj glacier has spilled 
across the plateau between Bled and 
Radovljica in Pleistocene thus affecting 
significantly the evolution of the 
landscape. It carved out the hollow 
of the Bled lake, evened tl1e landscape, 
and during its retreat deposited several 
terminal moraines. Igor Kosir 

SI. 2.16. Kapelica v Bovcu, poskodovana med velikonocnim 
potresom leta 1998. Stanilo Buser 

Fig. 2.16. Small chapel in Bovee damaged during the Easter 
earthquake in 1998. Stanilo Buser 
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skih Alp proti v zhodu. Tudi dvig gorske verige Karavank in 
njihovo narivanje na predgorje sta verjetno povezana s pli­
ocensko inverzijo. Ob zmicnih prelomih so ponekod nastali 
majhni intramontani bazeni, ki so jib zapolnili kontinentalni 
sedimenti z razlicno debelimi premoskimi horizonti (Velenj­
ski bazen, udorine v okolici Kocevja) . 

V neogenu se je zacelo tudi podrivanje (kontinentalna 
subdukcija) Jadranske plosce pod ozemlje Dinaridov. Nariv­
ne strukture te faze so bile odkrite v slovenski l stri in v zdolz 
Kraskega roba. Te strukture deloma prekrivajo in deformirajo 
starejse dinarske narivne strukture. Zacetek podrivanja ca­
sovno za zdaj ni natancneje opredeljen, traja pa verjetno se 

danes. 

Kvartar 
Pleistocen se je zacel pred dobrima dvema mi lijonoma let. 

Iz tega obdobja poznamo vec ohladitev podnebja oz. Iedenih 
dob z vmesnimi toplejsimi obdobji. Zadnja poledenitev se je 
koncala pred 11.700 leti. Od takrat traja holocenska doba. 

V pleistocenu so bili na slovenskem ozemlju ledeniki, ki 
so segali z Julijskih in Kamnisko-Savinjskih Alp ter Karavan k 
v predgorje. Tektonsko ustvarjene nizine so se v pleistocenu 
polnile z recnimi in jezerskimi sedimenti, ki so ponekod de­
beli tudi do 120 metrov. 

V kvar tar ju se je i z pliocena nadaljeval tektonski rezim 
inverzije. 0 se vedno aktivnih tektonskih premikih na nasem 
ozemlju pricajo stevilni potresi, dokazani pa so bili tud i z me­
r itvami z GPS tehnologijo. Ti podatki kazejo, da se nadaljuje 
podr ivanje Jadranske plosce, k i ga spremlja narivanje proti 
jugu, ter reverzni in desnozmicni premiki ob ENE- WSW do 
NW- SE usmerjenih prelomih. 

V kvar tarju se je izoblikovala sedanja pokrajinska podoba 
Slovenije. 

continental sediments containing coal deposits (the Velenje 
Basin and the basins around Kocevje). 

In the Neogene, the underthrusting of Adria under the Di­
narides had begun. The related thrust structures, which were 
documented in Slovenian !stria, overprint the older Dinaric 
thrusts and folds. The more precise timing of the onset of 
Adria underthrusting has not been constrained yet. 

Quaternary 
In the Pleistocene, the Alpine glaciers from the Julian 

A lps, Kamnik-Savinja Alps, and Karavanke mountains were 
reaching into th e foreland. Partly tectonically controlled de­
pressions were filled with lluvial and lacustrine sediments, 
which are up to 120 m thick. 

The compressional tectonic regime continued from the 
Pliocehe into the Quaternary. The ongoing tectonic deformati­
on is evidenced by significant ear thquake activ ity and is also 
confirmed by GPS measurements of diplacements. The GPS 
data suggest a northward push of Adria relative to Eurasia, 
which drives southward thrusting int9 the Slovenian Alps and 
reverse and dextral motion on WNW-ESE to NW-SE oriented 
faults in the area north of !stria. 

SI. 2.17. Zatrep doline 
Ravenske kocne nad 
Zg. Jezerskim. 
Stanko Buser 

Fig. 2.17. The gable-end 
of the Ravenska kocna 
valley at Zg. Jezersko. 
Stanlw Buser 
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