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1.0. UVOD
 

1.0. INTRODUCTION

Po dat ke za mo no gra fi jo, ki je pred vami, sem s te ren-
ski mi ra zi ska va mi zbi ra la v le tih 1991-1997. Te mat ske 
os no ve pa so bile za stav lje ne že 1. av gu sta 1988, ko 
sem na sto pi la red no delo na In šti tu tu za ra zi sko va nje 
kra sa ZRC SAZU v Po stoj ni. Ta krat sem, kot mla da ra-
zi sko val ka v ok vi ru ak ci je 2.000 mla dih ra zi sko val cev, 
ki jih fi nan ci ra Mi ni strs tvo za zna nost in teh nologijo 
Re pub li ke Slo ve ni je, pod stro kov nim men tors tvom 
prof. dr. Jo že ta Čar ja za če la spoz na va ti geo loš ke os no ve 
ob li ko va nja kraš kih te re nov. 

Os nov na me to da, ki sem jo upo ra bi la za ma gi-
str sko na lo go (Še be la, 1991) je bila po drob no tek ton-
sko-li to loš ko kar tiranje po vrš ja nad Pred ja mo v me ri lu 
1:5.000, in si cer po kla si fi ka ci ji tek ton sko pre tr tih con 
na zdrob lje ne, po ru še ne in raz po klin ske, kot jo je uve del 
Čar (1982). Nje go va me to da je bila v moji ma gi str ski 
na lo gi tudi pr vič zelo us pe šno preiz ku še na v jam skih 
pro sto rih Pred ja me, in si cer v me ri lu 1:1.000. Z vzdolž-
ni mi pro fi li jame in po vrš ja nad njo sem na ver ti kal ni 
raz da lji okrog 100 m po ve za la ne ka te re tek ton sko pre-
tr te cone v jami z iz dan ki na po vrš ju. V ro vih Pred ja me, 
in si cer v Sta ri jami in Vzhod nem rovu, me je za ni ma la 
sklad nost po te ka jam skih ro vov s tek ton sko pre tr ti mi 
co na mi, pri če mer je bila do ka za na pre cejš nja med se-
boj na od vi snost. 

Si stem Po stojn skih jam je naj dalj ši jam ski si stem 
v Slo ve ni ji. Z 19.555 m dol ži ne (Ka ta ster jam IZRK 
ZRC SAZU) in do ka za no vod no zve zo s Pla nin sko 
jamo bo v pri hod no sti prvo me sto na les tvi ci le še utr dil. 
Del si ste ma Po stojn skih jam - Po stojn ska jama je tudi 
tu ri stič no naj bolj obi ska na jama v Slo ve ni ji, med tuj ci 
pa ena naj bolj zna nih. Naj dalj ši jam ski si stem, do bre 
to po graf ske kar te jam skih ro vov, ugo den do stop in za-
ni mi va geo loš ka zgrad ba so bili glav ni iz zi vi, da sem 
se leta 1991 od lo či la za de talj nej še ra zi ska ve si ste ma 
Po stojn skih jam. Do leta 1994 sem ob de la la Po stojn sko 
jamo, in si cer tu ri stič no ure je ni del vključ no s stran ski-
mi rovi (Rov sta rih pod pi sov, Bios pe leo loš ka po sta ja, 
Kri stal ni rov, Rov brez ime na, Pi sa ni rov, Ča rob ni vrt) 
po leg tega pa tudi Zgor nji in Spod nji Tar ta rus, Male 
jame in pre del Pod ze melj ske Piv ke do od ce pa v Spod-
nji Tar ta rus. Do leta 1997 sem geo loš ko ra zi ska la še 
preo sta li del ce lot ne ga jam ske ga si ste ma.

Data for this monograph was collected during my field 
investigations between 1991 and 1997. The bases for the 
subject of study were set already on 1st August 1988, 
when I started regular employment at the Karst Research 
Institute of the Scientific Research Centre of the Slove-
nian Academy of Sciences and Arts at Postojna. At that 
time, as a young researcher within the framework of the 
»2,000 Young Researchers« project, which is financed 
by the Ministry of Science and Technology of the Re-
public of Slovenia, I started to learn geological bases 
of the formation of karst terrains under the guidance of 
Prof. Dr. Jože Čar.

The basic method used in my master’s thesis 
(Šebela, 1991) was detailed tectonic-lithological map-
ping of the surface above the Predjama cave at a scale 
of 1:5,000. The mapping was carried out according to 
Čar’s (1982) classification of tectonically fractured 
zones into crushed, broken and fissured. For the first 
time, his method was used experimentally in a cave also, 
and  in my master’s thesis I very successfully used his 
method in the cave passages and chambers of Predjama 
at a scale of 1:1,000. At a vertical distance of about 100 
m, I connected some tectonically fractured zones in 
the cave with outcrops on the surface by means of the 
longitudinal sections of the cave and those of the surface 
above. In the cave sections of Predjama, more specif-
ically in Stara jama and Vzhodni rov, I was interested 
in the conformity between the orientation of the cave 
passages and that of the tectonically fractured zones, and 
I proved considerable interdependence between them.

The Postojnska jama cave system is the longest 
cave system in Slovenia. With its total length of 19,555 
m (according to the IZRK ZRC SAZU Caves Cadastre) 
and proven water connection with the Planinska jama 
cave, the system will establish its leading position even 
more in the future. One part of the Postojnska jama cave 
system - Postojnska jama itself - is also the  most visited 
cave in Slovenia and among foreign visitors probably 
the best known. The length of the cave system, the good 
topographic maps of the cave passages and chambers, 
favourable access and an interesting geological struc-
ture presented the main challenges which in 1991 led 
to my decision to carry out detailed investigations of 

1
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1.1. Problematika

Os nov no vo di lo v mo no gra fi ji pred stav lje nih ra zi skav je 
bila do lo či tev vlo ge tek ton skih in li to loš kih struk tur nih 
ele men tov pri na sta ja nju in ob li ko va nju jam skih ro vov. 
V ta na men je iz de la na po drob na tek ton sko-li to loš ka 
kar ta si ste ma Po stojn skih jam (pri lo ga 1). Jam ski rovi 
pa niso samo oz na če ni v geo loš ki kar ti, am pak tudi 
geo loš ko ovred no te ni po po sa mez nih zna čil no stih ob-
li ko va nja, gle de na sle do ve ob li ko va nja v freatič ni ali 
va doz ni coni. Še po seb no me je za ni ma lo for mi ra nje 
da nes ak tiv nih in neak tiv nih jam skih ro vov v od vi-
sno sti od geo loš ke struk tu re. Dejs tvo je, da je v ve či ni 
su hih kraš kih jam  mogoče naj bolj za nes lji vo do lo či ti 
re cent no sta nje ob li ke ro vov, na za čet no obli ko va nje 
pa lah ko za nes lji vo skle pa mo le v  po sa mez nih pri me-
rih. Zato sem na pod la gi štu di ja geo loš ke zgrad be in 
mor fo loš ko raz lič nih ob lik preč nih jam skih pro fi lov 
iz de la la kar to ob li ko va nja jam skih ro vov (pri lo ga 3) 
gle de na struk tur ne ele men te s poudar kom na raz lič nih 
fa zah ob li ko va nja, od ini cial nih sta di jev do po di ra nja. 

Pred nost iz bi re si ste ma Po stojn skih jam je 
pred vsem v nje ni bli ži ni in šti tu tu ter v do brih kar to-
graf skih os no vah jam skih ro vov, kot tlo ri sov, preč nih 
in vzdolž nih pro fi lov v me rilu 1:500, ki so jih na re di li 

the Postojnska jama cave system. Up to the year 1994, 
I investigated the Postojnska jama cave itself, i.e. its 
commercially arranged part including the side passages 
(Rov starih podpisov, Biospeleološka postaja, Kristalni 
rov, Rov brez imena, Pisani rov, Čarobni vrt) as well 
as Zgornji Tartarus, Spodnji Tartarus, Male jame, and 
part of Podzemeljska Pivka as far as the intersection 
leading to Spodnji Tartarus. By 1997, I had geologically 
investigated the rest of the entire cave system.

1.1. The Subject of Study

The main lead of my investigations presented in this 
monograph was to determine the role of tectonic-litho-
logical structural elements in the origin and formation 
of the cave passages. For this purpose, I made a detailed 
tectonic-lithological map of the Postojnska jama cave 
system (Annex 1). The cave passages and chambers 
are not only marked on the geological map but also 
evaluated geologically according to the individual 
characteristics of formation, i.e. with regard to the 
traces of formation in either the phreatic or the vadose 
zone. I was particularly interested in the formation of 
currently active and non-active cave passages and their 
dependence on the geological structure. The fact is that 
in the majority of  dry karst caves, only the recent devel-
opment of passage shapes can be reliably determined; 
their initial formation may be reliably inferred only in 
individual instances. On the basis of the study of the 
geological structure and that of the morphologically 
different shapes of the cave cross-sections, I made a 
map of cave-passage formation (Annex 3) with regard 
to the structural elements, with emphasis on the various 
phases of formation, from initial stages to breakdown 
processes.

An advantage of choosing the Postojnska jama 
cave system is particularly its proximity to the Institute 
and good cartographic bases of the cave passages and 
chambers - ground plans, cross-sections and longitu-
dinal sections at a scale of 1:500 which were made by 
Gallino, Petrini and Sartori in 1933-34, and supple-
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Gal li no, Pe tri ni in Sar to ri 1933-34, jih v le tih 1948-60 
do pol ni la Hri bar in Mich ler, v letu 1972 ter 1983-84 
Ken da  ter v ob dob ju 1989-98 Dro le (Ka ta ster jam IZRK 
ZRC SAZU). Po se ben iz ziv in vzpod bu do pred stav lja 
tudi dejs tvo, da je si stem Po stojn skih jam z raz lič nih 
vi di kov (geo loš ki, spe leo loš ki, da ta ci je sig in jam skih 
se di men tov, spe leo ge net ski, kli mat ski, hi dro ke mič ni, 
ar heo loš ki) že v ob de la vi, ven dar pred vsem kot ce lo ten 
si stem od pi ra še mno go za ni mi vih vpra šanj.

Ra ziskova la sem kraš ke pod ze melj ske rove, in 
si cer v prvi vr sti po sa mez ne od se ke jame in še le ka sne je 
tudi jamo kot ce lo to. Tudi Pal mer (1991) meni, da je 
po mem bno prou če va ti po sa mez ne rove pre den lah ko 
ra zu me mo ce lo to. Že v na slo vu mo no gra fi je sem, kot 
vzrok nasta ja nja in vzrok za da naš nje ob li ke jam skih 
ro vov, iz po sta vi la pred vsem tek ton ske struk tu re. V 
Slo ve ni ji se je v zad njih le tih (Čar, 1982; Čar & Gos po-
da rič, 1984; Ha bič, 1982 in 1984; Še be la & Čar, 1991) 
uve lja vi lo sta liš če o po me nu tek to ni ke pri ob li kovanju 
kraš ke ga pod zem lja in po vrš ja. Za Alp sko-Di nar ski 
pro stor je zna čil na tek ton ska raz gi ba nost te re na, kar je 
voda na svo ji poti v pod zem lje sko zi kar bo nat ne kam-
ni ne s pri dom upo rab lja la.

Kjer je bilo v jami le mo go če, sem do lo če va la 
tudi ho ri zon tal ne in ver ti kal ne pre mi ke ob pre lom nih 
plosk vah. Ti so se ve da odraz in del na či na tek ton skih 
pre mi kov šir še ga ozem lja. 

Za raz li ko od po drob ne ga tek ton sko-li to loš ke ga 
kar ti ra nja Pred ja me, v pri me ru ka te re me je za ni ma la 
pred vsem do lo či tev geo loš kih ele men tov, ki so jamo 
ob li ko va li, sem v pri me ru si ste ma Po stojn skih jam opa-
zo va la po sa mez ne od se ke ro vov in ka sne je, s po moč jo 
ob li ke preč nih pro fi lov, po sku ša la ge net sko po ve za ti 
nji ho ve po sa mez ne od se ke. Gle de na ce lot ni jam ski 
si stem sem po da la geo loš ke os no ve speleo ge ne ze. 
Ob de la la sem 96 preč nih pro fi lov, ki sem jih raz vr sti la 
v glav ne vr ste in pod vr ste, in si cer na pod la gi nji ho ve 
ob li ko va no sti gle de na geo loš ke zna čil no sti.

Z vzdolž ni mi pro fi li sem že le la pri ka za ti mož no 
po ve za nost do lo če ne tek ton sko pre tr te cone v jami z iz-
dan ki na po vrš ju. Po seb no sem se osre do to či la tudi na 
raz lič ne de be li ne stro pa in tako sle di la tek ton sko pre tr te 
cone iz jame na po vrš je in obrat no na ver ti kal nih raz da-
ljah od 20 do 110 me trov. S tem sem pri ka za la stop njo 
ko re la ci je do lo čene tek ton sko pre tr te cone na po vrš ju 
z isto cono v jami.

S po drob nim geo loš kim kar ti ra njem sem za je la 
ce lo ten do sto pen si stem Po stojn skih jam in okrog 3 
km2 po vrš ja nad jam ski mi rovi, saj je za kom plek sno 
ra zu me va nje geo loš ke zgrad be te re na po leg  jam skih 
rovov po mem bno tudi ra zu me va nje po vr šin ske geo-
lo gi je.  Do br šen del te re na pri pa da ap nen cu zgor nje 
kred ne sta ro sti ter le manj ši del eo cen ske mu fli šu ter 
fli šni na pla vi ni in pre pe ri ni. Del po vrš ja nad Čr no in 
Piv ka jamo je geo loš ko po drob no kar ti ral že Čar (1983). 

Po drob no sem kar ti ra la tudi po vrš je nad Po stojn-
sko jamo, saj je bilo to ob moč je za ra di vo jaš kih po li go-

mented by Hribar and Michler in 1948-60. Additional 
modifications and impovements were made in 1972, 
1983-84  by Kenda, and were supplemented in 1989-98 
by Drole (IZRK ZRC SAZU Caves Cadastre). Particu-
larly challenging and stimulating is also the fact that the 
Postojnska jama cave system has already been investi-
gated from different aspects (geology, speleology, the 
dating of flowstones and cave deposits, speleogenesis, 
climate, hydrochemistry, archaeology), but the system 
as a whole still offers many interesting questions to be 
discussed in the future.

I investigated the karst underground passages 
and chambers of the Postojnska jama cave system - in 
the first place the individual sections of the cave system 
and then, the system as a whole. Also Palmer (1991) 
is of the opinion that it is vital to an understanding 
the whole cave system  to study the individual cave 
sections first. Already in the title of my monograph, I 
have emphasized particularly tectonic structures being 
the reason for the formation of the cave passages and 
for their present shapes. In recent years (Čar, 1982; Čar 
& Gospodarič, 1984; Habič, 1982 and 1984; Šebela & 
Čar, 1991), Slovenia has established its own views about 
the significance of tectonics for the formation of both 
the karst underground and karst surface. Characteristic 
of the Alpine-Dinaric region is tectonic diversity of the 
terrain, which has been gratefully used by water during 
its flow underground through carbonate rocks.

In the cave, whenever possible, I determined also 
horizontal and vertical displacements along the fault 
planes. The movements are a reflection and part of the 
character of the tectonics of a wider territory.

In contrast to the detailed tectonic-lithological 
mapping of the Predjama cave, where I was interested 
particularly in determining the geological elements 
which had formed the cave, in the case of the Postojn-
ska jama cave system I observed individual sections of 
the passages and subsequently tried to connect these 
individual sections genetically by means of the shapes 
of the cross-sections. I determined the geological bases 
of speleogenesis with regard to the whole cave system. 
Ninety-six cross-sections were studied. On the basis 
of their shapes being a consequence of the geology, I 
classified the cross-sections into groups and subgroups.

With the longitudinal sections I tried to demon-
strate possible connections between individual tec-
tonically fractured zones in the cave and outcrops on 
the surface. I particularly focused my attention on the 
difference between the thicknesses of the ceilings and 
followed the tectonically fractured zones from the cave 
system to the surface, and conversely, at vertical distanc-
es of 20 m to 110 m. In this way I demonstrated the level 
of correlation between a particular tectonically fractured 
zone on the surface and the same zone in the cave.

By detailed geological mapping I covered the 
entire accessible cave system of Postojnska jama and 
about 3 km2 of the surface above the cave system - not 
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nov ju go slo van ske voj ske še pred sed mi mi leti po vsem 
za pr to. Prav zato te ren nad jamo še ni bil po drob no 
geo loš ko kar ti ran, ra zen na geo loš ki kar ti 1:100.000, 
list Po stoj na (Bu ser, Grad & Ple ni čar, 1967) in sta tako 
Čar in Gos po da rič (1984) na mož ne geo loš ke raz me re 
skle pa la po geo loš kih kar tah oze melj se ver ne je in juž-
ne je ter geo loš kih po dat kih iz jame.

S konč no sin te zo dob lje nih po dat kov sem sta-
ti stič no do lo či la de lež ob li ko va nja jam skih ro vov v 
od vi sno sti od tek ton skih ele men tov, pri če mer je bilo 
po mem bno tudi ob li ko va nje v le zi kah, in si cer pred vsem 
ta kih, ki so pou dar je ne z med plast ni mi zdr si.

Raz de li tev preč nih pro fi lov gle de na raz lič ne 
vzro ke ob li ko va nja je lah ko, po leg opa zo va nja skal nih 
ob lik, da ta ci je jam skih se di men tov in sig ter spe leo-
mor fo lo gi je, po mož na me to da za raz la go spe leo ge ne ze 
po sa mez nih od se kov jame ter jame kot ce lo te. Gle de 
na ob li ko preč nih pro fi lov iz jam v ka te rih še niso bile 
oprav lje ne take ra zi ska ve, a jih pri ka zu je jo jam ski na čr-
ti, lah ko z do lo če no ver jet nost jo skle pa mo na ob li ko va-
nje preč nih pro fi lov po geo loš kih struk tur nih ele men tih 
na pod la gi iz ku šenj iz dru gih geo loš ko ra zi ska nih jam.

Dob lje ne po dat ke iz jame in s po vrš ja sem tudi 
sta ti stič no ob de la la in tako ovred no ti la glav ne vzro ke 
ob li ko va nja jam skih ro vov in po vrš ja nad si ste mom  
Po stojn skih jam. Ker je v jam skem si ste mu ve li ko ra-
zi sko val že Gos po da rič (1965, 1976), na po vrš ju nad 
Čr no in Piv ka jamo pa Čar (1983), sem svo je ugo to vi tve 
pri mer ja la tudi z nju ni mi re zul ta ti.

only the cave passages but also geology of the surface 
contribute to a complex understanding of the geolog-
ical structure of the terrain. A considerable part of the 
terrain consists of Upper Cretaceous limestone and the 
remaining part of Eocene flysch, flysch deposits and 
weathered flysch material. Part of the surface above 
the caves Črna jama and Pivka jama has already been 
geologically mapped in detail by Čar (1983).

I mapped the surface above the Postojnska 
jama cave in detail. Since the area, which was used as 
a military training ground by the Yugoslav Army, was 
completely closed until seven years ago, it had not been 
geologically mapped in detail previously, except for the 
1:100,000 geological map, Postojna Sheet (Buser, Grad 
& Pleničar, 1967). For that reason, Čar and Gospodarič 
(1984) had inferred possible geological conditions from 
the geological maps of the areas to the N and the S as 
well as from geological data on the cave.

With the final synthesis of the obtained data, I 
determined the statistical proportion of the formation 
of the cave passages according to the tectonic elements, 
an important aspect of which was formation in bedding 
planes, particularly those which are deformed with 
interbedded movements.

Besides observing cave rocky relief features, 
the dating of cave deposits and flowstones, as well as 
observing speleomorphology, an additional method for 
interpreting the speleogenesis of the individual cave 
sections and that of the cave system as a whole in detail, 
may be classification of the cross-sections with regard 
to various reasons for the passage formation. 

In the caves where cross-section investigations 
have not been carried out by me, but the cross-sections 
are presented on cave maps, their formation along 
structural geological elements may be inferred on the 
basis of the experience gained in other geologically 
studied caves.

I processed the obtained data on the cave system 
and the surface statistically, and thus evaluated the main 
reasons for the formation of the cave passages as well as 
the surface above the cave system. Since a lot of work 
had been done already in the cave system by Gospodarič 
(1965, 1976), and on the surface above the caves Črna 
jama and Pivka jama by Čar (1983), I compared my 
findings with their results.
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2.0. IZBIRA TERENA
 

2.0. SELECTION OF 
TERRAIN

2.1. Topografski opis ozemlja nad sist-
emom Postojnskih jam

Ozem lje nad si ste mom Po stojn skih jam, ki sem ga za-
je la z ra zi ska va mi (pri lo ga 6), ob se ga 3 km2. Kon takt 
med eo cen skim fli šem in zgor nje kred nim ap nen cem 
je do bro opaz na mor fo loš ka stop nja. V pasu 300 do 
400 m od mor fo loš ke stop nje pro ti se ve ru je Otoš ka 
gmaj na. V tem delu je naj viš ji vrh Ka cul z nad mor sko 
vi ši no 598,4 m. Ju govz hod no od vho da v Po stojn sko 
jamo je hrib So vič (676,5 m), ob ce sti k Piv ka jami pa 
sle pa do li na Ri so vec.

Se ver no in se ve ro za hod no od So vi ča lah ko 
za ra di več de set let ne ga iz ko riš ča nja te re na v vo jaš ke 
na me ne še da nes opa zu je mo moč no spre me njen te ren, 
kjer je geo loš ko kar ti ra nje zelo ote že no. Naj viš ji vrh 
pre de la je v nad mor ski vi ši ni 642,5 m. 

Okrog 600 m se ver no od Otoš ke gmaj ne se te ren 
ime nu je Po stojn ska gmaj na. Naj viš ji vrh je v nad mor ski 
vi ši ni 654 m, geo det ska toč ka pa je na Nem čjem vrhu 
v nad mor ski vi ši ni 632,7 m. Naj niž ja toč ka te re na je v 
dnu Ve li ke Jer ša no ve do li ne na nad mor ski vi ši ni 535 m. 
Do lo či li smo jo so de lav ci In šti tu ta za ra zi sko va nje kra sa 
ZRC SAZU z la ser skim teo do li tom (Še be la, 1994 a).

 Te ren se ver no od Otoš ke in Po stojn ske gmaj-
ne je ve či no ma gozd nat, trav nat ali po ra sel z niz ki mi 
gr mi ča sti mi bori. Še pred prvo sve tov no voj no je bilo 
ozem lje Otoš ke in de lo ma tudi Po stojn ske gmaj ne za ra-
di pa šniš tva pre cej manj za raš če no. Tudi po nor ni vhod 
reke Piv ke v Po stojn sko jamo ka že pred 100 leti pre cej 
dru gač no po do bo, kot je da nes.

 

2.1. Topographic Description of the 
Area Above the Postonjska jama Cave 
System

The territory above the Postojnska jama cave system, 
which I included in my investigations (Annex 6), has 
a surface area of 3 km2. The contact between Eocene 
flysch and Upper Cretaceous limestone is a distinct 
morphological feature. Within a belt 300 to 400 m N 
of the morphological feature there is Otoška gmajna, 
with the highest hill Kacul, situated at 598.4 m a.s.l. 
SE of the entrance to the Postojnska jama cave there is 
a hill called Sovič (676.5 m). The blind valley Risovec 
is located by the road leading to the Pivka jama cave.

N and NW of Sovič there is an area which in the 
past was heavily used for military purposes for several 
tens of years. As a consequence of military activities 
the area is highly modified, which makes geological 
mapping very difficult. The highest elevation is situated 
at an altitude of 642.5 m.

About 600 m N of Otoška gmajna there is an 
area called Postojnska gmajna. The highest elevation 
is situated at 654 m a.s.l. A geodetic station is on top of 
the hill Nemčji vrh at an altitude of 632.7 m. The lowest 
station of the area, at 535 m a.s.l., is at the bottom of the 
doline Velika Jeršanova dolina and has been determined 
by means of a laser theodolite by the workers of the 
Karst Research Institute ZRC SAZU (Šebela, 1994 a).

The area N of Otoška gmajna and Postojnska 
gmajna is mostly covered with wood, grass or low 
bushy pine trees. Before World War I, the area of Otoška 
gmajna and partly that of Postojnska gmajna were con-
siderably less overgrown as a consequence of pasture 
economy. The picture of the ponor entrance section of 
the Postojnska jama cave one hundred years ago is very 
different from that of the present sink of the Pivka to 
Postojnska jama. 
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3.0. DOSEDANJE RA-
ZISKAVE
 

3.0. PREVIOUS 
INVESTIGATIONS

Tako v sve tov ni kot v slo ven ski li te ra tu ri šte vil ni av-
tor ji pou dar ja jo vlo go raz lič nih geo loš kih ele men tov, 
pred vsem pa tek ton skih in plast na to sti, pri na sta ja nju 
jam skih ro vov in kraš kih po vr šin skih ob lik. Tudi pri 
upo ra bi le tal skih po snet kov za in ter pre ta ci jo geo loš ke 
zgrad be te re na je oprav lje nih že mno go zelo za ni mi vih 
ra zi skav. Z ob li ko va njem preč nih pro fi lov v ja mah so 
se obi čaj no uk var ja li pri spe leo ge ne zi jam skih ro vov 
sklad no s hi dro geo loš ki mi za ko ni tost mi.

 

 

In world literature as well as in Slovenian literature, 
many authors have emphasized the role of various 
geological elements (particularly tectonical elements 
and bedding) in the formation of cave passages and 
surface karst features. With regard to the use of aerial 
photographs for interpreting the geological structure of 
terrain, several very interesting investigations have al-
ready been carried out. The formation of cave cross-sec-
tions has usually been studied within the framework of 
the speleogenesis of cave passages in accordance with 
hydrogeological principles.

3.1. An Overview of  Investigations of 
the Treated Subject in World Literature

3.1.1. An overview of investigations of the in-
fluence of tectonic structure on the formation 
of karst terrains

The formation of cave passages and surface karst fea-
tures, being dependent upon the tectonic structure of a 
particular terrain, presents one of the main challenges to 
karstologists, which has been demonstrated by a great 
number of discussions and papers.

In 1953, Maucci compared the orientation of 
fissures with the orientation of cave passages in two 
separate terrains of NE Italy. He came to the conclu-
sion that the two have the same tectonic conditions but 
different cave passage orientations.

Davies (1960) proposes four stages of cavern 
development in folded limestones: (1) random solution 
at depth, (2) integration and mature development of 
solution openings, (3) deposition of fill (clastic materi-
als), (4) uplift and erosion.

Where caves are developed on the flanks of anti-
clines or synclines they are simple in plan, consisting of 
a major passage and a few subordinate parallel passages. 
At the crests of anticlines where dips are low the cave 
is a maze consisting of a series of passages developed 

3.1. Pregled raziskav obravnavane 
tematike v svetovni literaturi
 

3.1.1. Pre gled ra zi skav vpli va tek ton ske zgrad
be na ob li ko va nje kraš kih te re nov
  

Ob li ko va nje jam skih ro vov in kraš kih po vr šin skih ob lik 
v od vi sno sti od tek ton ske zgrad be do lo če ne ga te re na 
po me ni kra so slov cem ene ga os nov nih iz zi vov, kar po-
tr ju je jo šte vil ne raz pra ve in član ki.

Mauc ci je leta 1953 pri mer jal sme ri raz pok s 
smer jo jam skih ro vov na dveh med se boj lo če nih te re-
nih v se ve rovz hod nem delu Ita li je. Ugo to vil je, da so 
tek ton ske razme re na obeh te re nih ena ke, med tem ko 
se sme ri jam skih ro vov raz li ku je jo.

Da vies (1960) na va ja šti ri stop nje raz vo ja jam 
v na gu ba nih ap nen cih: (1) na ključ no raz tap lja nje v 
glo bi ni, (2) iz po pol ni tev in zrel raz voj raz top lje nih od-
pr tin, (3) od la ga nje kla stič ne ga ma te ria la, (4) dvi ga nje 
in ero zi ja.

Kjer so jame raz vi te na kri lih an ti kli nal ali sin-
kli nal, ima jo pre prost tlo ris. Se stav lje ne so iz glav ne ga 
rova in ne kaj po dre je nih, vzpo red nih ro vov. Na gre be nu 
an ti kli na le, kjer so vpad ni koti ap nen ca majh ni je jama 
la bi rint se stav ljen iz ro vov v dveh nav skriž nih si ste mih 
(Da vies, 1960). 
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Ford (1965, 1968, 1971) in Re nault (1967, 1968 
a in b, 1970) sta, z de li tvi jo jam na va doz ne, frea tič ne, 
jame vod ne ga ni vo ja (pli tve frea tič ne jame in epi frea-
tič ne), ne ra zvi te (praz ni ne ali več je dvo ra ne) in pra ve 
ar teš ke jame, jam skim ro vom do lo či la vlo go hi dro loš-
ke ga pre vod ni ka.

Ek (1970 a, b) je v jami Re mouc hamps v Bel gi ji 
na šel pre lo me, ki jih ni bilo mo go če sle di ti na po vrš ju. 
Prou če val je vpli ve plast na to sti, raz pok in pre lo mov na 
kraš ko mor fo lo gi jo. Ra zi ska ve so po ka za le, da raz po ke 
do lo ča jo po lo žaj in ob li ko šte vil nih jam skih ro vov. Pre-
lo mi, ki jih je opa zo val v jami, so ra dial ni, naj več krat 
trans ver zal ni na smer plast na to sti. Moč no vpli va jo tudi 
na mor fo lo gi jo jame, saj vsi us tre za jo po dor nim de lom. 
Pri pri mer ja nju geo loš ke struk tu re nad jamo teh pre lo-
mov ni opa zil.

Struk tur no geo lo gi jo in hi dro geo lo gi jo so 
prou če va li tudi pri Mont pel lierju v Fran ci ji. Za je li so 
ozem lje okrog 500 m2 z 19 vr ti na mi glo bi ne od 30 do 
100 m, s pov preč jem 60 m. Na kar bo nat nih te re nih 
so ugo to vi li dve tek ton ski fazi, ki so ju iden ti fi ci ra li 
z ma kro in mi kro struk tu ra mi. Prva faza je tlač na in 
je ve za na na glav no pi re nej sko-pro van sal sko fazo v 
zgor njem eo ce nu. Dru ga faza je na tez na in oligocen-
ske sta ro sti. Naj dalj še raz po ke so kal ci ti zi ra ne in 
za pr te. Od pr ti ne, ugod ne za za kra se va nje, se rav na-
jo po sme ri, ki je po sle di ca me ha nič ne ga raz pi ra nja 
(Dro gue & Gril lot, 1976).

V za čet ku raz vo ja jam skih ro vov se v rav ni nah 
raz pok po ja vi frea tič ni tok. Ford & Ewers (1978) ime-
nu je ta take rove “joint tu bes” ali rove v raz po kah. Pri 
raz vo ju jame vzdolž raz pok je zno traj raz po ke ali na 
nje nem kon cu lah ko sta rej ša praz ni na. V ta kem pri me ru 
se ta del jame raz vi je po naj kraj ši poti, s tem da vklju či 
pred hodno vot li no. 

Zgod nji po go ji na stan ka jam so do lo če ni struk-
tur no in li to loš ko. Jam ski si ste mi so zgra je ni iz mno gih 
po sa mez nih de lov. Po sa mez ni od se ki so lah ko us mer je ni 
po plast na to sti, raz po kah, pre lo mih ali kri ža njih raz pok. 
V mno gih pri me rih so deli, kjer pre vla du je plast na tost, 
ja sno lo če ni od de lov, kjer pre vla du je jo raz po ke. Več ji 
jam ski si ste mi so na sta li s po stop nim na pre do va njem 
in po ve ča njem za čet nih ka na lov (Ford & Ewers, 1978).

Raz tap lja nje kam nin, kar vodi v raz voj kra sa, 
je pod na rav ni mi pogoji zelo po ča sno: 104 do 105 let za 
jam ski si stem dol ži ne okrog 1 km. Za ra di kom plek sne 
po ve za ve med raz po ka mi, plast na tost jo, pre to kom pod-
ze melj ske vode in ki ne ti ko raz tap lja nja, so kraš ke vot-
li ne in poti dre na že tež ko do loč lji ve (So der berg, 1979).

V hidro geo lo gi ji raz po ka nih kam nin so ra zi sko-
va nja us mer je na v do lo če va nje struk tu re vo do no sni-
kov. Zato je ana li za raz po ka no sti po sta la eden glav nih 
ele men tov štu di je hi dro geo lo gi je teh oko lij (Ra zack, 
1980-81).

S hi dro geo lo gi jo kra sa se je uk var jal tudi Mangin 
(1986). Po nje go vem mne nju kla sič ni po dat ki vo do no-
sni ka, kot pa ra me tri pre to ka, ne za do stu je jo. Po treb no 

in two intersecting systems (Davies, 1960).
By classifying caves into vadose, phreatic, 

water-table caves (shallow phreatic and epi-phreatic 
caves), non-integrated caves (vugs or larger rooms), 
and true artesian caves, Ford (1965, 1968, 1971) and 
Renault (1967, 1968 a and b, 1970) determined that 
cave passages have the role of a hydrological conduit.

In the Belgian cave Remouchamps, Ek (1970 a, 
b) discovered some faults which could not be seen on 
the surface. He studied the influence of bedding, fissures 
and faults on karst morphology. His investigations led 
to the conclusion that fissures determine the position 
and shape of a great number of cave passages. The 
faults which he observed in the cave are radial and in 
most cases transversal to the strike of the bedding. They 
greatly affect the morphology of the cave since they all 
correspond to the breakdown sections. By comparing 
the geological structure above the cave, the faults could 
not be observed on the surface.

Structural geology and hydrogeology were 
studied also near Montpellier in France. Nineteen 
boreholes of 30 to 100 m depth, with an average depth 
of 60 m, were drilled into an area of about 500 km2. 
In the carbonate terrains two tectonic phases which 
were identified by macro- and micro-structures were 
determined. The first phase is a compression phase and 
is bound to the main Pyrenean-Provençal phase of the 
Upper Eocene. The second one, the extension phase, is 
of Oligocene age. The longest fissures are filled with 
calcite and closed. The openings favourable to karsti-
fi-cation follow the direction, which is a consequence of 
mechanical widening (Drogue & Grillot, 1976).

At an early stage of cave passage development, 
phreatic flow occurs in joint planes. Ford & Ewers 
(1978) call such passages joint tubes. Cave develop-
ment along the joint requires that there be an earlier 
void within the joint or at its end. In this case, the cave 
segment will follow the shortest route by including the 
earlier developed cavity.

Early conditions of cave development are deter-
mined structurally and lithologically. Cave systems are 
built of many individual segments which may be guided 
by bedding planes, joints, faults, or intersections of such 
fissures. In many cases, segments guided  by bedding 
planes are clearly separate from joint-guided segments. 
Larger cave systems have developed by the progressive 
integration and enlargement of initial channels (Ford & 
Ewers, 1978).

Under normal conditions solution of rocks, lead-
ing to the evolution of karst, is a very slow process: it 
takes 104 to 105 years for a cave system of about 1 km 
length. Due to the complex relationship between fis-
sures, bedding, groundwater flow and solution kinetics, 
it is difficult to determine karst caverns and drainage 
paths (Soderberg, 1979).

In the hydrogeology of fractured rocks, research 
is directed towards determining the structure of aquifers. 

3



18

se je po glo bi ti v geo me tri jo vo do no sni ka ter v ob sto je če 
pou dar je ne ne zvez no sti.

Kri ti ko me to de sta ti stič ne ko re la ci je med smer-
mi raz pok, mer je ni mi na po vrš ju, in smer mi ro vov je 
po dal Choppy (1988). Po nje go vih ugo to vi tvah raz po ka-
nost ni me ri lo za do lo če va nje sme ri ro vov. Pod ze melj-
ska od te ka nja so v splo šnem do lo če na z re gio nal ni mi 
in ne lo kal ni mi fak tor ji. Pri tem je po treb no upo šte va ti 
struk turne fak tor je kot npr. osi sin kli nal ter re lief ne 
fak tor je. Raz po ke so to rej upo rab ne pri me ri tvah, kjer 
do vo lju je jo od te ka nju, da se pri dru ži pod ze melj ske mu 
toku ali iz vi ru. Pri hod nje ra zi ska ve bi mo ra le te me lji ti 
na pre ver ja nju in prou če va nju teh za ko ni tosti (Choppy, 
1988).

Pal mer (1991) je prou če val po dat ke 425 ame-
riš kih jam s skup no dol ži no ro vov 2.315 km. Pri tem je 
po dal raz de li tev jam na po sa mez ne tipe. Skup ni po dat ki 
ka že jo, da je 57% jam skih ro vov raz vi tih po plast na to sti, 
42% po raz po kah in 1% po med zrn skih po rah.

Sta ti sti ka je po ka za la, da so striž ni pre lo mi in  
raz po ke na ju god nej še praz ni ne za raz voj jam in en do-
kraš ke hi dro lo gi je (Lau rit zen, 1989, 1991). Na vho dih 
kraš kih jam lah ko ana li zi ra mo raz po ke, ki so bile ne koč 
naj po mem bnej še poti podzemelj ske vode vo do no sni ka 
(Lau rit zen, 1991).

Pre vod nost ve či ne kar bo nat nih vo do no sni kov je 
po sle di ca mre že od pr tih ka na lov, ki so se raz vi li z raz-
tap lja njem kam ni ne vzdolž si ste mov raz pok in rav nin 
le zik. Stop nja ra sti ka na la je od vi sna od kon cen tra ci je 
raz to pi ne v te ko či ni, pre me ra ka na la in hi tro sti toka. 
Ra zi ska ve, ki jih je oprav ljal Lau rit zen (1992), pri ka-
zu je jo za čet ne učin ke raz tap lja nja vzdolž plo skev pla sti 
in raz pok ter so pri mer lji ve z re zul ta ti la bo ra to rij skih 
po sku sov.

3.1.2. Pre gled ra zi skav vpli va plast na to sti na 

For that reason, the analysis of fracturing has become 
one of the main elements of the hydrogeological study 
of aquifer environments (Razack, 1980-81).

The hydrogeology of karst was also dealt with by 
Mangin (1986). In his opinion, classical data on aquifers, 
such as flow parameters, are insufficient. It is necessary 
to be deeply involved in the geometry of aquifers and 
in the existing distinct discontinuities.

Choppy (1988) made some critical comments 
upon the method of statistical correlation between the 
orientation of fractures measured on the surface and the 
orientation of passages. He came to the conclusion that 
fracturing is no criterion for determining passage orien-
tations. Underground drainage is generally determined 
by regional and not local factors. Here it is necessary to 
take into account also some structural factors, such as 
the axes of synclines, and relief factors. In measurement, 
fractures are of use when they allow drainage waters to 
join underground streams or water sources. Any future 
investigations should be based on checking and studying 
these principles (Choppy, 1988).

Palmer (1991) closely examined the data on 
425 American caves, having a total passage length of 
2,315 km. He classified the caves by dividing them into 
individual types. The joint data indicates that 57% of the 
cave passages are developed along bedding, 42% along 
fissures, and 1% along intergranular pores.

Statistics have shown that shear faults and fis-
sures are the most favourable voids for the development 
of caves and endokarst hydrology (Lauritzen, 1989, 
1991). At the entrances to karst caves we may analyse 
fissures which once were the most important ground-
water paths in aquifers (Lauritzen, 1991).

Conductivity of the major part of carbonate aq-
uifers is a consequence of the system of open channels 
which have been formed by the solution of rock along 
the systems of fissures and bedding planes. The rate of 
channel growth depends on the concentration of solution 
in a fluid, the diameter of the channel and the velocity of 
flow. The investigations carried out by Lauritzen (1992) 
demonstrate the initial effects of solution along bedding 
planes and along fissures, and may be compared with 
the results of his laboratory experiments.

3.1.2. An overview of investigations of the 
influence of bedding on the formation of 
cave passages

In the case of the Remouchamps cave, bedding does not 
affect only the orientation of the passages but also their 
shape (Ek, 1970 a, b).

Ford (1971) considers dip tubes to be the earli-
est cave segments to develop along the dip of bedding 
planes. In ground plan, these are straight or slightly 
sinuous features with phreatic cross-sections. Dip tubes 

ob li ko va nje jam skih ro vov
 

V pri me ru jame Re mouc hamps plast na tost ne vpli va 
samo na smer ro vov am pak tudi na nji ho vo ob li ko (Ek, 
1970 a, b).

Ford (1971) ime nu je »dip tu bes« najz god nej še 
jam ske rove, raz vi te vzdolž vpad ni ce le zik. Rovi so v 
tlo ri su rav ni ali ne ko li ko si nu soid ni in frea tič nih pre se-
kov. Sle di jo vpa du pla sti ali pa od sto pa jo do prib liž no 

3



19

150. Raz lič na top nost po sa mez nih pla sti lah ko do lo ča, 
ka te re plosk ve pla sti so ugod nej še za raz voj ro vov (Ford 
& Ewers, 1978).

Na klon 2-50 naj bi bil loč ni ca med vo do rav ni mi 
in str mi mi plast mi. Kjer vpa da jo pla sti str mo, lah ko 
vo di jo vodo v ve li ke glo bi ne (Ford & Ewers, 1978).

Frea tič ni tipi jam so po seb no po go sti v str mih, 
jame ni vo ja pod tal ni ce pred vsem v vo do rav nih pla steh 
ali pla steh z majh nim vpa dom (Ford & Ewers, 1978).

  
3.1.3. Pre gled ra zi skav o upo rab no sti le tal skih 

are propagated down the true dip of the strata or within 
approximately 150 of it. The different solubility of in-
dividual beds may determine which bedding planes are 
more favourable to the development of passages (Ford 
& Ewers, 1978).

The range 20 to 50 of dip separates strata which 
may be considered flat-lying from those that are steeply 
dipping. Steeply dipping strata tend to carry groun-dwa-
ter to great depth (Ford & Ewers, 1978).

Phreatic types of caves are particularly common 
in steeply dipping strata. Water-table caves are particu-
larly common in flat-lying or gently dipping strata (Ford 
& Ewers, 1978).

3.1.3. An overview of investigations of the 
use of aerial photographs for interpreting the 
geological structure of karst terrains

At the present time there is no geological mapping 
without the additional use of aerial photography and 
satellite imagery which are very useful for interpreting 
the geological structure of karst terrains.

By studying the structural geology and hy-
dro-geology of the surrounding area of Montpellier in 
France, it was established by analysing the map of the 
surface fissures which had been determined by aerial 
photographs and a half-rose diagram of fissures (n = 
240) that the dominant fissure orientations are the same, 
but the significance of fracturing varies with orientation 
by changing the scale of observation (Drogue & Grillot, 
1976).

In order to increase the efficiency of aerophoto 
interpretation, the French developed various computer 
programs so as to analyse the obtained results. Interpo-
lation of the analyses of fracturing on the surface was 
appropriate for determining the properties of aquifer 
deep geometry. The RAFRAC program, taking into 
account orientation, length and spatial distribution of 
fissures, was used. In Causse du Larzac, France, a ter-
rain having a surface area of about 13 km2 was studied. 
Four researchers took part in determining fissures at 
individual scales (1:23,500, 1:15,000, 1:7,000, 1:4,000). 
The results obtained were used for a statistical average 
of fissures. It turned out that the 1:15,000 scale was the 
most appropriate one. The researchers took into account 
the intensity of the fissures as well as the length and 
distance between them. They established a very strong 
relationship between the given parameters reflecting the 
factor of intensity (the number and length of the fissures) 
and the factor of position (the distance between the fis-
sures). They also produced diagrams of the fissures in 
four directions: N-S, E-W, NW-SE, and NE-SW. They 
came to the conclusion that aquifer geometry as a rule 
is adapted to a particular group of fissures which are 
clearly defined. In any subsequent investigations also 

po snet kov pri in ter pre ta ci ji geo loš ke zgrad be 
kraš kih te re nov

Da nes ni geo loš ke ga kar ti ra nja brez po mož ne upo ra be 
le tal skih in sa te lit skih po snet kov. Zelo so upo rab ni tudi 
pri in ter pre ta ci ji geo loš ke zgrad be kraš kih te re nov.

Pri prou če va nju struk tur ne geo lo gi je in hi dro-
geo lo gi je v oko li ci Mont pel lierja v Fran ci ji so s prou če-
va njem kar te po vr šin skih raz pok, do lo če nih z le tal skih 
po snet kov in dia gra mom-po lro zeto raz pok (n=240) 
ugo to vi li, da so glav ne sme ri raz pok ena ke, ven dar se 
po mem bnost raz po ka no sti spre mi nja s smer jo, ko se 
spre me ni me ri lo opa zo vanj (Dro gue & Gril lot, 1976)

Da bi po ve ča li učin ko vi tost in ter pre ta ci je le-
tal skih po snet kov, so raz vi li tudi raz lič ne ra ču nal niš ke 
pro gra me za ana li zo dob lje nih re zul ta tov. In ter po la ci-
ja ana liz raz po ka no sti na po vrš ju je bila pri mer na za 
ugo to vi tev zna čil no sti glo bo ke geo me tri je vo do no-
sni ka. Upo rab lja li so pro gram RAFRAC, ki upo šte va 
orien ta ci jo, dol ži no in pro stor sko raz po re di tev raz pok. 
Prou če va li so ozem lje v Caus se du Lar zac v Fran ci-
ji, ki za je ma prib liž no 13 km2. Pri do lo ča nju raz pok 
na po sa mez nih me ri lih (1:23.500, 1:15.000, 1:7.000, 
1:4.000), so so de lo va li štir je ra zi sko val ci, kar so upo ra-
bi li za sta ti stič no pov preč je. Iz ka za lo se je, da je me ri lo 
1:15.000 naj pri mer nej še. Upo šte va li so in ten ziv nost 
raz pok, dol ži no in raz da ljo med raz po ka mi. Ugo to vi li 
so zelo moč no po ve za nost med na šte ti mi pa ra me tri, ki 
so izraz fak tor ja in ten zi te te (šte vi lo in dol ži na raz pok) in 
fak tor ja po lo ža ja (raz da lja med raz po ka mi). Na re di li so 
tudi dia gra me raz pok, in si cer v šti rih sme reh se ver-jug, 
vzhod-za hod, se ve ro za hod-ju govz hod in se ve rovz hod-
ju go za hod. Ugo to vi li so, da je geo me tri ja vo do no sni ka 
kot za ko ni tost pri la go je na do lo čeni združ bi raz pok, ki 
so ja sno opre de lje ne. V pri hod njih ra zi ska vah bi mo-
ra li do da ti ge net ski in di na mič ni as pekt raz po ka no sti, 
da bi tako bolj kom plet no ra zu me li raz po ka ne ma si ve 
(Ra zack, 1980-81).

Mas son (1985) je z in ter pre ta ci jo le tal skih po-
snet kov masiva Parmélan v Fran ci ji do lo čil raz po ke na 
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9 km2 po vr ši ne nad jam ski mi pro sto ri. V tem ma si vu 
je zna nih več kot 45 km ro vov. Za sta ti stič no štu di jo 
pa ra me trov za kra se va nja in raz po ka no sti v raz lič nih 
me ri lih je upo rab ljal letalske po snet ke. V nje go vi raz-
pra vi je pri ka za na tudi di stri bu ci ja po go sto sti raz pok in 
po go sto sti sme ri za kra se va nja gle de na dol ži no raz pok. 
Za kra se va nje je naj bolj raz vi to v si ste mu naj po go stej ših 
sme ri pre lo mov in raz pok. Pri tem so naj bolj us trez ni 
na tez ni pre lo mi, ki so ve za ni na guba nje ma si va (Mas-
son, 1985).

  
3.1.4. Pre gled ra zi skav o ob li ko va no sti preč nih 
jam skih pro fi lov

genetic and dynamic aspects of fracturing should be 
added in order to gain a better understanding of fractured 
massifs (Razack, 1980-81).

By interpreting aerial photographs of the Par-
mélan massif in France, Masson (1985) determined 
fissures above cave rooms within a surface area of 9 
km2. In the massif, over 45 km of passages have been 
discovered. For his statistical study of karstification 
parameters and fracturing at different scales Masson 
used aerial photographs. His discussion presents also 
the distribution of fissure frequency and that of the fre-
quency of karstification orientation with regard to the 
length of the fissures. Karstification is best developed 
in a system of the most frequent directions of faults and 
fissures. In this case, the most appropriate are extension 
faults which are associated with the folding of the massif 
(Masson, 1985).

3.1.4. An overview of investigations of the 
formation of cave cross-sections

Among French scientists, the shapes of cross-sections 
have been dealt with by Renault (1958). He points out 
that the structure of rock, particularly its fracturing, di-
rects the flow of water and at the same time determines 
some characteristic shapes of cross-sections (Renault, 
1958, 36).

The shapes of cave passages may be a key to 
understanding their development. Lange (1960, 77) is 
of the opinion that caves are the result of erosive and 
depositional processes acting on the cave boundaries.

The influence of bedding on the shape of 
cross-sections varies with the dip of beds. In dips of 200 
or less the ceiling and bottom of cross-sections reflect 
bedding planes. Beds with dips from 200 to nearly 900 
generally have little influence on the shape of cross-sec-
tions (Davies, 1960, 11).

Maire (1980) distinguishes the shapes of 
cross-sections with regard to syngenetic and paragenetic 
passages and passages with a free water table.

In his geomorphologic research, Zoz (1982) 
studied genetic development of the cave Grotta di 
Vedronza (FR 71), situated in NE Italy. The axes of 
the main geological structures of the terrain are ori-
ented WNW-ESE. Besides the basic geological data, 
Zoz (1982) also made 19 cross-sections of the cave 
and classified them with regard to  shape. In them he 
presented the basic geological structural data. Some of 
the cross-sections are characteristically cone-shaped or 
have the form of a parabola. The orientation of the cave 
passages has in most cases followed the main disjunctive 
structures. In the beginning, the cave was formed along 
the bedding and fracturing (Zoz, 1982).

In his investigations, White (1988) included the 
formation and conditions for the development of some 

 
Od fran co skih znans tve ni kov je ob li ke preč nih pro fi lov 
obrav na val Re nault (1958). Med dru gim pou dar ja, da 
geo loš ka struk tu ra, še po seb no raz po ka nost, us mer ja 
vod ni tok in hkra ti do lo ča ne ka te re zna čil ne ob li ke 
preč nih pro fi lov (Re nault, 1958, 36).

Ob li ke jam skih ro vov so lah ko ključ za ra zu me-
va nje nji ho ve ga raz vo ja. Lan ge (1960, 77) meni, da so 
jame re zul tat pro ce sov ero zi je in od la ga nja ma te ria la, 
ki vpli vajo na nji ho ve pro stor ske meje.

Vpliv plast na to sti na ob li ko preč nih pro fi lov je 
od vi sen od vpad ne ga kota pla sti. Pri vpad nem kotu 200 

in manj sta strop in dno preč ne ga pro fi la ob li ko va na 
po plast na to sti. Pri vpad nem kotu 200 do sko raj 900 je 
vpliv plast nato sti na ob li ko preč nih pro fi lov zelo maj hen 
(Da vies, 1960, 11).

Mai re (1980) lo či ob li ke preč nih pro fi lov gle de 
na sin ge net ske in pa ra ge net ske rove ter rove s pro sto 
gla di no.

Zoz (1982) je v geo mor fo loš ki štu di ji prou čil 
ge net ski raz voj jame “Grot ta di Ve dron za (FR 71)” v 
se ve rovz hod ni Ita li ji. Glav ne geo loš ke struk tu re tega 
po droč ja ima jo osi orien ti ra ne v sme ri za hod se ve ro-
za hod - vzhod ju govz hod. Po leg os nov nih geo loš kih 
po dat kov je Zoz (1982) ob de lal tudi 19 preč nih pro fi-
lov v jami in jih kla si ficiral gle de na ob li ko. V preč nih 
pro fi lih je po dal os nov ne geo loš ke struk tur ne po dat ke. 
Ne ka te ri preč ni pro fi li ima jo zna čil no ob li ko stož ca in 
pa ra bo le. Po tek jam skih ro vov se je ve či no ma ob li ko-
val po glav nih dis junk tiv nih struk tu rah. V za čet ku se 
je jama obli ko va la vzdolž plast na to sti in raz po ka no sti 
(Zoz, 1982).

Tudi Whi te (1988) je v svo je ra zi ska ve vklju čil 
ob li ko va nost in po go je na stan ka ne ka te rih preč nih jam-
skih pro fi lov. Za ra di ve li ke hi tro sti toka in ne plast na te ga 
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ap nen ca na sta ja jo hi dra vlič ne ob li ke, med tem ko niz ke 
hi tro sti in nee na ko mer na plast na tost pov zro ča jo rove z 
ne pra vil no ob li ko va ni mi preč ni mi pro fi li. Se stav lje ni 
rovi, ki so raz lič ne ga raz vo ja ali na stan ka, ima jo lah ko 
ob li ko čr ke T (Whi te, 1988).

Ford & Wil liams (1989) me ni ta, da mno go ro vov 
pred stav lja se stav lje ne ob li ke, ki naj prej ka že jo sle do ve 
frea tič ne in ka sne je va doz ne ero zi je. Ob li ka, ki na sta-
ja, ko se rov po ve ča, je od vi sna od pa siv nih spre men-
ljivk (li to lo gi je in struk tu re) in ak tiv nih spre men ljivk 
(hi tro sti toka, po ten cia la raz tap lja nja, tipa in izo bi lja 
kla stič ne ga to vo ra). Po mne nju av tor jev se lah ko za ra-
di izo trop ne geo loš ke zgrad be, s po ča snim pre no som 
sno vi, eno stav na raz po ka po ve ča do ve li kih di men zij. 
Va rian te frea tič nih preč nih pro fi lov so šte vil ne (Ford 
& Wil liams, 1989).

Ob li ka va doz nih ro vov je po ve za na z vre zo va-
njem z ali brez šir je nja. Ob li ke klju čav nic ka že jo, da 
so v njih reke pre ha ja le iz frea tič ne v va doz no cono. 
Tra pe zoid ni preč ni pro fil sta bil ne ši ri ne na sta ne kot 
kom bi na ci ja vre zo va nja in po do rov. Kjer so gra dien ti 
ka na la str mi in je kam ni na trda, se lah ko raz vi je jo to-
kov ne kot li ce. Glav ni raz log vseh po do rov je me ha nič ni 
raz pad zno traj pla sti, med plast mi ali med raz po ka ni mi 
blo ki (Ford & Wil liams, 1989).

Iz mor fo lo gi je ro vov je mo go če ugo to vi ti ali 
so na sta ja li v va doz nem ali frea tič nem oko lju. Rove 
va doz ne ga tipa ob li ku je gra vi ta cij ski tok. Ti pič ni va-
doz ni rov je se stav ljen iz po šev ne ga ka njo na ali cevi in 
je pre se kan z ver ti kal ni mi stop nja mi. Frea tič ni rovi se 
raz vi je jo vzdolž poti naj več je hi dra vlič ne učin ko vi to-
sti. Na sta ja jo okro gli ali le ča sti preč ni pro fi li. Ne ka te re 
frea tič ne jame so tudi ne pra vil nih ob lik (Pal mer, 1991).

  

3.2. Pregled raziskav obravnavane 

cave cross-sections. As a consequence of high velocities 
of water flow and thick non-bedded limestone there 
form hydraulic passage shapes while low velocities and 
nonuniform bedding result in the formation of conduits 
with irregularly shaped cross-sections. Composite pas-
sages of different development or origin may have a T 
cross-section (White, 1988).

Ford & Williams (1989) are of the opinion that 
many passages are compound forms, displaying first the 
traces of phreatic erosion and then the traces of vadose 
erosion. The form that develops as the passage enlarges 
depends on passive variables (lithology and structure) 
and active variables (flow velocity, solution potential, 
type and abundance of clastic load). According to these 
authors, a simple fissure may enlarge to great size due to 
isotropic geological structure with slow mass transfer. 
The variety of phreatic cross-sections is enormous (Ford 
& Williams, 1989).

The form of vadose passages is that of en-
trenchment, with or without widening. Keyhole shapes 
suggest that rivers in the passages have switched from 
the phreatic to the vadose zone. By a mixture of un-
dercutting and breakdown a trapezoid cross-section of 
stable width is achieved. Where channel gradients are 
steep and the rock is hard, stream potholes may develop. 
The cause of all breakdown is mechanical failure within 
or between rock beds or joint-bounded blocks (Ford & 
Williams, 1989).

From the morphology of passages it is possible 
to establish whether these have been formed in vadose 
or phreatic environments. The passages of vadose type 
are formed freely under gravity by free flow. A typical 
vadose passage is composed of an inclined canyon or 
a tube and is cut by vertical sections. Phreatic passages 
are developed along the paths of highest hydraulic 
efficiency. There form circular or lens-shaped cross-sec-
tions. Some phreatic caves are also irregular in form 
(Palmer, 1991).

3.2. An Overview of Investigations of the
Treated Subject in Slovenian Literature 

3.2.1. An overview of investigations of the 
influence of tectonic structure on the forma-
tion of cave passages

The dependence of the origin and formation of cave pas-
sages on the faults and fissures of the Postojnska jama 
cave system, including the wider area of SW Slovenia, 
has been researched in particular by Gospodarič (1963, 
1964, 1965, 1969 a and b, 1976).

Gospodarič thoroughly studied the geological 

tematike v slovenski literaturi 
 

3.2.1. Pre gled ra zi skav vpli va tek ton ske 
zgrad be na ob li ko va nje jam skih ro vov

Od vi snost na stan ka in ob li ko va nja jam skih ro vov od 
pre lo mov in raz pok v si ste mu Po stojn skih jam, pa tudi 
na šir šem po droč ju ju go za hod ne Slo ve ni je je pred vsem 
ra zi sko val Gos po da rič (1963, 1964, 1965, 1969 a in b, 
1976).

Gos po da rič je  te me lji to prei sko val geo loš ko 
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zgrad bo si ste ma Po stojn skih jam in leta 1965 pred sta-
vil geo loš ko kar to v me ri lu 1:2.000, ki pa ni ko li ni bila 
pub li ci ra na v tem me ri lu in je os ta la le v ob li ki ela bo ra ta.

V osem de se tih le tih je Čar (1982, 1983) kla si fi-
ci ral tek ton sko pre tr te cone na raz po klin ske, po ru še ne 
in zdrob lje ne. Pri tem je, z me to do po drob ne ga tek-
ton sko-li to loš ke ga kar ti ra nja po vrš ja v me ri lu 1:5.000, 
po ve zal jam ske rove Pla nin ske, Čr ne in Piv ke jame z 
ugo tov lje ni mi tek ton sko pre tr ti mi co na mi na po vrš ju 
in ugo to vil do lo če no sklad nost (Čar, 1982, 1983; Čar 
& Gos po da rič, 1984).

Me to do po drob ne ga tek ton sko-li to loš ke ga kar-
ti ra nja po vrš ja smo pre ne sli tudi v jam ske rove Pred-
ja me, in si cer v me ri lu 1:1.000. Do lo či tev tek ton sko 
pre tr tih con na raz po klin ske, po ru še ne in zdrob lje ne je 
bila v jam skih ro vih še laž ja kot na po vrš ju, sklad nost 
po dat kov iz po vrš ja v jamo, na raz da lji okrog 100 m, 
pa za do vo lji vo pri mer lji va (Še be la, 1991).

Po dor ne dvo ra ne v Vzhod nem rovu Pred ja me, 
ki so raz vi te v de be lo plastnatem do ma siv nem zgor nje 
kred nem ap nen cu, ka že jo očit no na ve za nost na po tek 
tek ton sko pre tr tih con (Še be la & Čar, 1991).

Na pri me ru tu ri stič no ure je ne ga pre de la Po-
stojn ske jame in rova Pod ze melj ske Piv ke je bilo na 
pod la gi preč nih pro fi lov ugo tov lje no, da se je 41,2 % 
preč nih pro fi lov ob li ko va lo v tek ton sko pre tr tih co nah 
(Še be la, 1994 b).

structure of the Postojnska jama cave system and in 
1965 presented a geological map at a scale of 1:2,000 
which has never been published at that scale.

In the 1980s, Čar (1982, 1983) divided tectoni-
cally fractured zones into fissured, broken and crushed. 
By using the method of detailed tectonic-lithological 
mapping of the surface at a scale of 1:5,000, he con-
nected the cave passages of Planinska jama, Črna jama 
and Pivka jama with the already determined tectonically 
fractured zones on the surface and established that there 
is some some degree of accordance (Čar, 1982, 1983; 
Čar & Gospodarič, 1984).

The method of detailed tectonic-lithological 
mapping of the surface was subsequently used also in 
the cave passages of Predjama at a scale of 1:1,000. 
The division of tectonically fractured zones into fis-
sured, broken and crushed was even easier in the cave 
passages than on the surface. The confornity between 
the data collected on the surface and those collected in 
the cave, at a distance of about 100 m, was adequately 
comparable (Šebela, 1991).

In a cave section of Predjama, Vzhodni rov, the 
collapse chambers developed in thick-bedded to massive 
Upper Cretaceous limestone indicate apparent attach-
ment to the orientation of the tectonically fractured 
zones in the cave (Šebela & Čar, 1991).

On the basis of the cross-sections in the tourist 
part of Postojnska jama and those of the cave section 
Podzemeljska Pivka it was established that 41.2% of 
the cross-sections have been developed in tectonically 
fractured zones (Šebela, 1994 b).

3.2.2. An overview of investigations of the 
influence of bedding on the formation of 
cave passages

The significance of the formation of passages in the 
Postojnska jama cave system along the bedding was 
mentioned by Gospodarič (1965, 1976). His investi-
gations indicate that in the cave sections Male jame, 
Koncertna dvorana, Zgornji Tartarus, Spodnji Tartarus, 
and Stara jama 30% of the passages are partly parallel 
to the bedding. On numerous beds it was possible to 
determine tectonic striae which give an indication of 
the interbedded movements which occurred during the 
formation of the Postojna anticline.

Several other researchers (Gams, 1961; Šušter-
šič, 1979 b) have also been concerned with the influence 
of bedding on the development of cave passages.

Velika gora, the largest collapse chamber of 
the Postojnska jama cave, was formed along structural 
geological elements. As a consequence of the last tec-
tonic movements along the fault zone and the collapse 
of breakdown blocks along the bedding planes, being 

3.2.2. Pre gled ra zi skav vpli va plast na to sti na 
ob li ko va nje jam skih ro vov

 
Na po men ob li ko va nja ro vov si ste ma Po stojn skih jam 
vzdolž plast na to sti je opo zo ril že Gos po da rič (1965, 
1976). Nje go ve ra zi ska ve ka že jo, da je v Ma lih ja mah, 
Kon cert ni dvo ra ni, Zgor njem in Spod njem Tar ta ru su ter 
Sta ri jami 30 % ro vov del no vzpo red nih s plast na tost jo. 
Na šte vil nih le zi kah je bilo mož no do lo či ti tek ton ske 
raze, ki ka že jo na med plastne zdr se na sta le pri for mi-
ra nju Po stojn ske an ti kli na le. 

Z vpli vom plast na to sti v raz vo ju jam skih ro-
vov so se uk var ja li tudi dru gi (Gams, 1961; Šu šter šič, 
1979 b).

Ve li ka gora, ki je naj več ja po dor na dvo ra na v 
si ste mu Po stojn skih jam, se je ob li ko va la po geo loš kih 
struk tur nih ele men tih. Z zad nji mi tek ton ski mi pre mi-
ka nji ob pre lom ni coni  ter z od pa da njem po dor nih 
blo kov po le zi kah, pou dar je nih z med plast ni mi zdr si, 
se je po dor na dvo ra na ve ča la do da naš njih raz sež no sti 
(Še be la, 1995 b).  
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Knez (1996) je prou če val na sta nek za čet nih ka-
na lov v udor ni ci Ve li ki do li ni v Škoc jan skih ja mah. Jam-
ski rovi, nji ho vi frag men ti in dru gi sle do vi pod zem ske ga 
za kra se va nja se tu ne po jav lja jo po ljub no raz me ta ni v 
ste nah, am pak so očit no zbra ni vzdolž majh ne ga šte vi la 
t.i. no sil nih le zik. S sta liš ča li to lo gi je Knez (1996) ni 
do bil teht ne raz la ge za se lek tiv no za kra se va nje, pač pa 
se je po ka za lo, da se je za čet je od vi ja lo ob med plast nih 
zdr sih, ki so nuj no pov zro či li raz mik pla sti.

3.2.3. Pre gled ra zi skav o upo rab no sti le tal
skih po snet kov pri in ter pre ta ci ji geo loš ke 
zgrad be kraš kih te re nov
 
Za do lo če va nje geo loš kih struk tur nih li nij upo rab lja-
mo v Slo ve ni ji pred vsem le tal ske po snet ke v me ri lu 
1:30.000 in 1:17.500. Na po vrš ju nad Pred ja mo sem 
upo ra bi la po snet ke v me ri lu 1:5.000, s ka te ri mi sem 
do bi la zelo na tanč ne po lo ža je tek ton sko pre tr tih con. 
Tako so bili re zul ta ti po drob ne ga tek ton sko-li to loš ke-
ga kar ti ra nja po vrš ja v me ri lu 1:5.000 laž je pri mer lji vi 
(Še be la, 1991).

 

3.2.4. Pre gled ra zi skav o ob li ko va no sti preč
nih jam skih pro fi lov
 
Ob li ke preč nih pro fi lov so zelo po go sto izri sa ne pred-
vsem v jam skih na čr tih. Geo loš ki po dat ki v preč nih 
pro fi lih pa so pri ka za ni le tu in tam. 

Preč ni pro fil je med po gla vit ni mi zna čil nost mi 
kraš kih jam in ena iz med os nov za štu dij spe leo ge ne ze 
(Gams, 1961,47). Rov je v zgod nji raz voj ni fazi moč no 
špra njast in ima to rej v eno smer raz vle čen preč ni pro-
fil. V sme ri raz pok, le zik, pre tr tih skla dov, ko ro zij sko 
manj od por nih mest se rov hi tre je ve ča in ši ri (Gams, 
1961,48).

Ko ro zij ski vzdolž ni pro fil v krat kih od se kih 
me nja va raz sež nost in ob li ko. Ero zij ski rov ima bolj 
zao kro žen preč ni pro fil in v vzdolž ni sme ri obru še ne 
ste ne (Gams, 1961,50).

Kro gu po dob ni preč ni pro fi li so ome je ni na nes-
kla do vi te ap nen ce. Če se rov raz ši ri do le zi ke, do bi va 
so dast preč ni pro fil. Dalj ša os po te ka v sme ri skla dov 
(Gams, 1961,52).

Gos po da rič (1965) je pri geo loš kih ra zi ska vah 
si ste ma Po stojn skih jam pri ka zal tudi geo loš ke raz me re 
v vzdolž nih in okrog 24 preč nih pro fi lih.

Preč ni pro fil v ob li ki klju čav ni ce ka že tri pri me re 

distinct due to interbedded movements, the collapse 
chamber has been enlarged to the present dimensions 
(Šebela, 1995 b).

In the collapse doline Velika dolina at the Škoc-
janske jame caves, Knez (1996) studied the origin and 
development of initial channels. The cave passages, 
their fragments, and other traces of underground karsti-
fication do not occur randomly scattered in the walls 
but are evidently grouped along a small number of the 
so-called formative bedding planes. From a lithological 
point of view, Knez (1996) did not obtain any reasonable 
explanation for selective karstification; it turned out that 
inception had taken place along interbedded movements 
which apparently caused the widening between the beds.

3.2.3. An overview of investigations of the 
use of aerial photographs for interpreting 
the geological structure of karst terrains

For determining structural geological lines in Slovenia, 
particularly aerial photographs at scales of 1:30,000 
and 1:17,500 have been used. For determining highly 
detailed positions of the tectonically fractured zones 
on the surface above the Predjama cave, I used aerial 
photographs at a scale of 1:5,000. In this way, the results 
of the detailed tectonic-lithological mapping of the 
surface at a scale of 1:5,000 were much more readily 
comparable (Šebela, 1991).

3.2.4. An overview of investigations of the 
formation of cave cross-sections

In general, cave maps illustrate the shapes of cross-sec-
tions and only occasionally present geological data of 
the cross-sections.

The cross-section is one of the major features of 
karst caves and one of the fundamentals for studying 
speleogenesis (Gams, 1961, 47). At its early develop-
ment stage, a passage is in the form of a distinct fissure. 
Its cross-section is thus elongated in one direction. The 
passage grows and widens faster in the direction of fis-
sures, bedding planes, fractured beds, and solutionally 
less resistant parts (Gams, 1961, 48).

A corrosional longitudinal section varies in size 
and shape in very short segments. The cross-section of 
an erosional passage is more rounded and the walls are 
eroded in the longitudinal direction (Gams, 1961, 50).

Circular cross-sections are confined to massive 
limestones. Passage enlargement extendig as far as a 
bedding plane results in a cross-section having a bar-
rel-like shape. The longer axis runs in the direction of 
the beds (Gams, 1961, 52).

During his geological study of the Postojnska 
jama cave system, Gospodarič (1965) illustrated geo-
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ob li ko va nja: pri mar no ko ro zi jo, boč no (stran sko) ero-
zi jo in tal no ko ro zi jo (Šu šter šič, 1979 b).

V Pi sa nem rovu Po stojn ske jame sem (Še be la, 
1992) pri ka za la geo loš ke raz me re v 10 preč nih pro fi lih. 
Pri tem so preč ni pro fi li ovred no te ni gle de na ob li ko va-
nje po tek ton sko pre tr tih co nah in plast na to sti.

 

logical conditions in longitudinal sections and in about 
24 cross-sections.

A keyhole-shaped cross-section illustrates three 
instances of shaping: primary solution, lateral erosion, 
and ground corrosion (Šušteršič, 1979 b).

In 10 cross-sections, I illustrated geological 
conditions of the passage Pisani rov in Postojnska jama 
(Šebela, 1992). The cross-sections are evaluated with 
regard to the formation along the tectonically fractured 
zones and bedding.

3.3. An Overview of Geological Inves-
tigations

3.3.1. An overview of stratigraphic and lith-
ological investigations of the wider vicinity 
of the Postojnska jama cave system

The oldest geological data on the surrounding area of 
Postojna was collected by Stur (1858). He distinguished 
the limestones of the Postojna karst from the flysch to 
the S and the dolomite to the N and NE. On the basis of 
his published cross-section of the terrain it may be con-
cluded that about 3 km NW of Postojna, the limestones 
are underlain by nummulitic sandstones.

A year later (1859), Stache mentioned that near 
the railway station of Postojna, nummulites can be 
found in the matrix of the breccias which are overlain 
by flysch.

Kossmat (1897, 1905, 1909, 1913) divided the 
limestones from the area between the Planinsko polje 
and the Pivka basin into Upper and Lower Cretaceous. 
According to his investigations, Nanos and Hrušica are 
overthrust onto the flysch of the Pivka basin and onto 
the Cretaceous beds of the Postojna karst. Limanowski 
(1910) considered Nanos and Hrušica to be a fairly 
far overthrust overturned fold. According to Winkler 
(1923), the thrust sheet of Nanos and Hrušica is in the 
form of a tectonic half nappe.

In 1960, Pleničar described stratigraphic devel-
opment of the Cretaceous rocks of the Notranjska re-
gion. The Upper Cretaceous rocks from the surrounding 
area of Postojna are developed in reef and inter-reef 
facies. Between the beds of reef rudist limestones there 
occur limestones with chert inliers without any rudists. 
Fragments of the chert inliers are predominantly com-
posed of subcrystal quartz containing small inclusions 
of chalcedony.

Pleničar (1961, 58) is of the opinion that the 
passable passages of the Postojnska jama cave system 
are mostly parallel to the beds. At the points of intersec-
tion, the dry passages become impassable, with sumps 

3.3. Pregled geoloških raziskav
 

3.3.1. Pre gled stra ti graf skih in li to loš kih 
ra zi skav šir še oko li ce si ste ma Po stojn skih jam
 

Naj sta rej še geo loš ke po dat ke o oko li ci Po stoj ne je zbral 
Stur (1858). Lo čil je ap nen ce Po stojn ske ga kra sa od fli-
ša na jugu in do lo mi ta na se ve ru in se ve rovz ho du. Po 
preč nem pro fi lu te re na, ki ga je ob ja vil, lah ko skle pa mo, 
da naj bi okrog 3 km se ve ro za hod no od Po stoj ne le ža li 
ap nen ci na nu mu lit nih peš če nja kih.

Leto kasneje (1859) je Stac he ome nil nu mu li te v 
ve zi vu breč pod fli šem pri že lez niš ki po sta ji v Po stoj ni.

Kos smat (1897, 1905, 1909, 1913) je med Pla-
nin skim po ljem in Pivš ko kot li no raz de lil ap nen ce na 
zgor nje in spod nje kred ne. Po nje go vih ra zi ska vah sta 
Na nos in Hru ši ca na ri nje na na fliš Pivš ke ka du nje in na 
kred ne skla de Po stojn ske ga kra sa. Li ma now ski (1910) 
je poj mo val Na nos in Hru ši co kot pre cej da leč na ri nje-
no po le glo gubo. Po Win kler ju (1923) pa ima na ri nje na 
gru da Na no sa in Hru ši ce ob li ko tek ton ske pol krpe.

V letu 1960 je Ple ni čar opi sal stra ti graf ski raz-
voj kred nih kam nin na No tranj skem. Zgor nje kred ne 
kam ni ne so v oko li ci Po stoj ne raz vi te v gre ben skem in 
med gre ben skem fa cie su. Med plast mi gre ben skih ru dist-
nih ap nen cev, na sto pa jo ap nen ci brez ru di stov z vlož ki 
ro žen cev. Drob ci sled njih so pre tež no iz sub kri stal ne ga 
kre me na, v ka te rem so majh ni skup ki kal ce do na.

Ple ni čar (1961, 58) meni, da so pre hod ni rovi 
si ste ma Po stojn skih jam ve či no ma vzpo red ni s plast-
mi, kjer jih preč ka jo, po sta ne jo suhi rovi ne prehodni, v 
vod nih ro vih pa se po ja vi jo si fo ni.

Pri štu di ji geo lo gi je Po stojn skih vrat je Ple ni čar 
(1961) pre gle dal tudi geo loš ke raz me re po vrš ja vse do 
Pla nin ske jame. Mne nja je, da bi v ne ra zi ska nih de lih 
Pod ze melj ske Piv ke, ki po te ka jo pra vo kot no na smer 
pla sti, lah ko na le te li na po tek pre hod nih ce no ma nij-
sko-tu ro nij skih pla sti, ki so izred no bo ga te s školj ka mi 
iz ro dov Chon dro don ta in Neit hea ter s školj ka mi iz 
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dru ži ne Ca pri nae. Na po vrš ju naj de mo tak šne ap nen-
ce ne ko li ko za hod no od Rav bar ko man de, na Je lenšku 
(Ple ni čar, 1961).

Z geo loš ki mi ra zi ska va mi si ste ma Po stojn skih 
jam in Pivš ke kot li ne se je do slej naj več uk var jal Gos-
po da rič. Leta 1963 je po drob no opi sal Pi sa ni rov, ki je 
z li to loš ke ga po gle da zelo za ni miv. Po leg si li fi ci ra nih 
so tu tudi do lo mi ti zi ra ni ap nen ci. Ker so plast na ti in jih 
pre pre za jo dol ge raz po ke, je voda v njih iz de la la prav 
take pro sto re kot dru god. Ap nen ce z ro žen ci naj de mo 
tudi v Ča rob nem vrtu, Le pih ja mah, Ru skem rovu, 
Umet nem rovu, Mar te lo vi dvo ra ni, na po vrš ju pa okrog 
Jer ša no vih do lin. Vse te lo ka ci je ka že jo po ve za vo pla sti 
z ro žen ci s po te kom te me na Po stojn ske an ti kli na le, ki je 
za raz voj ro vov po seb ne ga po me na (Gos po da rič, 1963).

Pri na dalj nem geo loš kem preu če va nju Po stojn-
ske ga kra sa in nje go ve oko li ce je Gos po da rič (1963, 
1964, 1965) na tanč ne je kar ti ral li to stra ti graf ske čle ne na 
po vrš ju in v pod zem lju, zgrad bo Po stojn ske an ti kli na le 
ter pre lo me in raz po ke, ki jo kri ža jo.

Po os nov ni geo loš ki kar ti, list Po stoj na (Bu ser, 
Grad & Ple ni čar, 1967), pri šte va mo ap nen ce, ki gra di jo 
sis tem Po stojn skih jam in po vrš je nad njim zgor nji kre-
di, in si cer tu ro ni ju in se no ni ju K2

2,3. De be li na ap nen ca 
do se že tudi 1.000 m. Gre za siv ru dist ni ap ne nec s sla bo 
do loč lji vo ra dio lit no fav no in nez na čil no mi kro fav no.

Bli zu po no ra Piv ke v si stem Po stojn skih jam so 
naš li lepo ohra njen pri me rek hi pu ri ta vr ste Hip pu ri tes 
gior da nii, ki je vo dil ni za maa stricht, to je za zgor nji 
del se no ni ja (Ple ni čar, 1970).

Z ob šir ni mi ra zi ska va mi je Gos po da rič svo je 
te melj ne re zul ta te in skle pe prou če va nja jam in jam-
skih se di men tov zdru žil v dok tor skem delu. V njem 
obrav na va raz voj jam med Pivš ko kot li no in Pla nin-
skim po ljem v kvar tar ju (Gos po da rič, 1976). Tako je 
bilo v prei ska nem pod zem lju si ste ma Po stojn skih jam 
ugo tov lje no več pe tro graf sko, stra ti graf sko in iz vorno 
raz lič nih na pla vin. Na pla vi ne so se stav lje ne iz pa leo-
gen skih kam nin ter is to dob nih in pre lo že nih kvar tar nih 
se di men tov Pivš ke kot li ne, a tudi iz ap nen ca, v ka te rem 
po te ka jam ski si stem. Po seb no je za ni mi va pri mer ja va 
pa leo cen ske ga in zgor nje kred ne ga apnenca z ro žen ci 
s prod ni ki ro žen cev v na pla vi ni. Gos po da rič (1976) je 
lo čil prod pi sa ne ga in be le ga ro žen ca, ki ju naj de mo 
tudi v si ste mu Po stojn skih jam. Prod pi sa ne ga ro žen ca 
je ena naj sta rej ših na pla vin v Pivš ki kot li ni. Ti prod ni ki 
so ve či no ma iz ro žen ca in me ta morf nih kam nin, ki jih v 
šir šem ob moč ju Pivš ke kot li ne in ju go za hod ne Slo ve ni-
je ni. Prod be le ga ro žen ca ima po re klo v pa leo cen skem 
ap nen cu Pivš ke kot li ne, kar je bilo po tr je no z mi kro-
skop sko prei ska vo zbru skov ro žen cev in prod ni kov iz 
ro žen cev (Gospoda rič, 1976).

S ko re la ci jo so sed njih in bolj od da lje nih stra ti-
graf skih za po re dij jam skih se di men tov so us pe li raz-
vr sti ti raz voj ne stop nje si ste ma Po stojn skih jam na 10 
glav nih sto penj v ob dob ju od sred nje ga kvar tar ja do 
da nes (Gos po da rič, 1976).

appearing in the water passages.
During his geological study of the Postojnska 

vrata, Pleničar (1961) examined also geological condi-
tions of the surface as far as the Planinska jama cave. 
In his opinion, in the unexplored underground section 
of Podzemeljska Pivka, which is perpendicular to the 
strike of the beds, it would be possible to follow the 
direction of passable Cenomanian-Turonian beds which 
are extremely rich in shells of the genera Chondrodonta 
and Neithea as well as in shells of the family Caprinae. 
On the surface, such limestones may be found some 
distance to the W of Ravbarkomanda, i.e. in the area of 
Jelenšek (Pleničar, 1961).

The greatest extent of involvement in the ge-
ological research of the Postojnska jama cave system 
and the Pivka basin has been achieved by Gospodarič. 
In 1963, he gave a detailed description of the passage 
Pisani rov, which is very interesting from a lithological 
point of view. Besides silicified limestones there also 
occur dolomitized ones. Since they are bedded and 
interwoven with long fissures, water within the lime-
stones has formed the same chambers as elsewhere in 
the system. Limestones with cherts can be found also in 
other sections of the system, such as Čarobni vrt, Lepe 
jame, Ruski rov, Umetni rov, Martelova dvorana, and 
on the surface around the dolines Jeršanove doline. All 
these locations indicate the relationship between the 
beds containing cherts and the direction of the crest of 
the Postojna anticline, which is of special significance 
for the development of the passages (Gospodarič, 1963).

During his subsequent geological study of the 
Postojna karst and its surrounding area, Gospodarič 
(1963, 1964, 1965) produced detailed maps of the 
lithostratigraphic units of both the Postojna karst sur-
face and underground as well as maps of the Postojna 
anticline structure together with the faults and fissures 
intersecting the anticline.

According to the Basic Geological Map, Postoj-
na Sheet (Buser, Grad & Pleničar, 1967), the limestones 
which make up the Postojnska jama cave system as well 
as the surface above may be attributed to the Upper 
Cretaceous, i.e. the Turonian and Senonian K2

2,3. The 
limestone thickness reaches as much as 1,000 m. In this 
case, we deal with grey rudist limestone with barely 
determinable radiolitic fauna and noncharacte-ristic 
microfauna.

Near the sink of the Pivka entering the cave 
system of Postojnska jama, a well preserved fossil spec-
imen of the species Hippurites giordanii, the principal 
fossil during the Maastrichtian, i.e. the top stage of the 
Senonian, has been discovered (Pleničar, 1970).

Gospodarič used the basic results and conclu-
sions of his extensive research on caves and cave sedi-
ments in his doctoral dissertation, in which he deals with 
the development of the caves between the Pivka basin 
and Planinsko polje during the Quaternary (Gospodarič, 
1976). In the researched underground section of the 
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Gos poda rič je 1976 na tanč no ra zi skal tudi stra ti-
graf ske raz me re v si ste mu Po stojn skih jam. Jam ski rovi 
so raz vi ti v zgor nje kred nem in si cer tu ro nij skem K2

2 
in se no nij skem K2

3 ap nen cu. Naj niž ji li to loš ki člen v 
tu ro nij skih skla dih pred stav lja ap ne nec, ki vse bu je le če, 
go mo lje in pla sti ro žen cev. Ho ri zont ap nen ca z ro žen ci 
je de bel naj manj 60 m. Nad ap nen cem z ro žen ci je ne-
plast nat tu ro nij ski ap ne nec de be li ne okrog 100 m. Temu 
sle di še plast nat ap ne nec, tako da je de be li na tu ro nij skih 
pla sti 300 m. Tu ro nij ski apnenci pre ha ja jo v se no nij-
ske brez izra zi te meje. Se no nij sko sta rost ap nen cev je 
Gos po da rič (1976) do lo čil pred vsem za ra di šte vil nih 
fo ra mi ni fer vr ste Ke ra mosp hae ri na ter ge sti na Stac he. 
Se no nij ske pla sti so v za hod nem in ju go za hod nem delu 
Po stojn ske ga jam skega si ste ma. V spod njem delu so 
de be lo plast na ti, v zgor njem pa ne ko li ko tanj še plast na ti 
ap nen ci. De be li na se no nij ske ga ap nen ca je naj manj 500 
m, nje ne pra ve de be li ne pa ni mo go če ugo to vi ti, saj so 
bile kam ni ne, pre den jih je po kril eo cen ski fliš, del no 
erodi ra ne (Gos po da rič, 1976). V po glav ju 7.1. sem na 
sli ki 2 pri ka za la pri mer ja vo li to loš ke ga stolp ca si ste ma 
Po stojn skih jam kot ga je do lo čil Gos po da rič (1976) z 
no vej ši mi ra zi ska va mi (Jur kov šek et al., 1996; Šri bar, 
1995; Riž nar, 1997).

V za čet ku osem de se tih let je Čar (1981, 1982, 
1983) po drob no tek ton sko-li to loš ko kar ti ral po vr šin ske 
kraš ke te re ne nad Piv ko in Pla nin sko jamo. Na Mag da-
le ni gori je do lo čil tu ro nij ske svet lo sive do bele raz lič ke 
or ga no ge ne ga ap nen ca, ki pre ha ja jo na šte vil nih me stih 
v lu ma ke lo. Po zr na vo sti so obrav na va ne kam ni ne kal-
ka re ni ti s pre ho di v kal kru di te (Čar, 1983).

Nad tu ro nij ski mi kam ni na mi le ži siv ali svet lo 
siv de be lo plast nat ap ne nec z bolj ali manj ena ko mer-
no raz po re je ni mi pre se ki ru dist nih školjk (Čar, 1981, 
1982). Po leg ra dio li tov opa zu je mo v ap nen cih še pre-
se ke hi pu ri tov in sa bi nij ter šte vil ne os tan ke fo ra mi ni-
fer in raz lič nih alg. Ge net sko sta oba raz lič ka zgor nje 
kred nih kam nin del pli tvo vod ne bio stro me z obrob ni mi 
or ga no ge ni mi bre ča mi (Čar, 1983).

Ker pred stavljajo tu ro nij ski ap nen ci z ro žen ci, 
v mo no to nem ap nen cu si ste ma Po stojn skih jam, li to-
loš ko za ni miv člen, so bili pre gle da ni mi kro skop sko 
in z me to do rent gen ske di frak ci je. Pri tem lo či mo le če 

Postojnska jama cave system, Gospodarič identified de-
posits according to their varied petrography, stratigraphy 
and origin. The deposits consist of Palaeogene rocks, 
the Palaeogene and transported Quaternary sediments 
of the Pivka basin, as well as of the limestone in which 
the cave system is located. It is particularly interesting to 
compare Palaeocene and Upper Cretaceous limestones 
containing cherts with chert pebbles in the deposit. 
Gospodarič (1976) distinguished between the gravel 
of coloured chert and that of white chert. Both sorts of 
chert may be found also in the cave system of Postojnska 
jama. The gravel of coloured chert is one of the oldest 
deposits in the Pivka basin. The pebbles mostly consist 
of chert and metamorphic rocks which do not occur in 
the wider area of the Pivka basin and SW Slovenia. The 
origin of the gravel of white chert is the Palaeocene 
limestone of the Pivka basin, which was proved by 
microscopic examination of thin sections of the cherts 
and a study of the chert pebbles (Gospodarič, 1976).

By correlating the adjacent and more distant 
stratigraphic sequences of the cave deposits, the devel-
opment stages of the Postojnska jama cave system have 
been divided into 10 main groups, ranging from the 
Middle Quaternary to the present (Gospodarič, 1976).

In 1976, Gospodarič made a close study of 
stratigraphic conditions within the Postojnska jama cave 
system. The cave passages are developed in Upper Cre-
taceous, i.e. Turonian K2

2 and Senonian K2
3, limestone. 

The lowest lithological unit of the Turonian beds is 
represented by the limestone containing lenses, nodules 
and layers of chert. The horizon of the limestone with 
cherts is at least 60 m thick. The limestone with cherts 
is overlain by a non-bedded Turonian limestone of about 
100 m thickness, which is followed by a bedded lime-
stone. The total thickness of the Turonian beds attains 
300 m. The Turonian limestones pass into the Senonian 
limestones without any distinct boundary. Gospodarič 
(1976) determined the Senonian age of the limestones 
particularly on the basis of numerous foraminifers of 
the species Keramosphaerina tergestina Stache. The 
Senonian beds occur in the W and the SW part of the 
Postojnska jama cave system. In the lower part of the 
system, the limestones are thickly bedded, in the upper 
part the limestones are slightly thinner. The thickness 
of the Senonian limestone is at least 500 m. It has been 
impossible to determine its true thickness, since the 
rocks had been partly eroded before they were covered 
by Eocene flysch (Gospodarič, 1976). In Chapter 7.1., 
Figure 2, I make a comparison of the lithologic col-
umn of the Postojnska jama cave system, determined 
by Gospodarič (1976), with the latest investigations 
(Jurkovšek et al., 1996; Šribar, 1995; Rižnar, 1997).

In the early 1980s, Čar (1981, 1982, 1983) car-
ried out detailed tectonic-lithological mapping of the 
karst surface between  Pivka jama and Planinska jama. 
On the elevation Magdalena gora, he determined Turoni-
an light grey to white varieties of organogenic limestone. 
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ro žen cev in kal ci ti zi ra ne le če ro žen cev. V kal ci ti zi ra nih 
le čah rožen cev je kre men na do meš čen s kal ci tom. Gre 
za poz no dia ge net sko na do meš ča nje kre me na s kal ci tom 
(Še be la, 1989).

Ob se ver nem in vzhod nem robu Po stojn ske fli-
šne ka du nje, so naš li kon glo me rat, ki vse bu je prod ni ke 
li piš ke (zg. se no nij), li bur nij ske (zg.K-Pc), sliv ske (Pc) 
for ma ci je ter po ne kod tudi al veo lin sko-nu mu lit ne ga ap-
nen ca (zg.Pc) z nu mu li ti v ve zi vu. Na tem po droč ju so 
bili to rej od lo že ni tako Pc kot E kar bo nat ni se di men ti 
(Jur kov šek et al., 1989).

Rovi si ste ma Po stojn skih jam so zgra je ni iz zg. 
krednih ap nen cev (ver jet no od ce no ma ni ja, tu ro ni ja do 
se no ni ja). Med ce no ma ni jem in tu ro ni jem je pre hod ni 
sloj. Hon dro dont ni ho ri zont  uvrš ča mo v zg. ce no ma-
nij in vsaj sp. tu ro nij. Za pro fil Z od Po stoj ne (Šri bar, 
1995) je do ka za no, da gre za pli tvo vod no sedimen ta-
ci jo, ki je ob sta ja la do sr. kam pa na (sr. se no nij), ko je 
tudi tu na sto pi la emer zi ja. V zg. delu ce no ma ni ja se je 
za če la pa leo geo graf ska di fe ren cia ci ja te re na. Priš lo je 
do dvi ga nja juž ne ga dela, to je tek ton ske eno te Ko pr-
ske ga re verz ne ga pre lo ma. Tekton sko dvi ga nje v sme ri 
od juga pro ti se ve ru se je na da lje va lo čez cel se no nij. V 
zg. san to nu do kam pa nu je bil več ji del kar bo nat ne plat-
for me že dvig njen ra zen npr. Na no sa. V sr. ma strich tu 
je na sto pi la pli tvo vod na se di men ta ci ja, ra zen v oko li ci 
Po stoj ne, kjer je še tra ja la emer zi ja (Šri bar, 1995).

Riž nar (1997) je geo loš ko kar to oko li ce Po-
stoj ne pri ka zal v me ri lu 1:10.000 ter pri tem raz de lil 
zgor nje kred ne se di ment ne kam ni ne na po sa mez ne 
li to loš ke čle ne. 

Hon dro dont ni ho ri zont oz na ču je prib liž no mejo 
med sred njim in zgor njim ce no ma ni jem (Riž nar, 1997). 
Ap ne nec z ro žen ci oce nju je Riž nar (1997) kot zgor nje 
ce no ma nij ski. Nad pe la gič ni mi mi kri ti se jav lja jo svet-
lej ši mi kri ti v ka te rih naj de mo dro bir ru dist nih školjk in 
hon dro dont. Lu ma ke la hon dro dont je najlepše vid na v 
use ku ce ste od Ri sov ca pro ti Piv ki jami. Riž nar (1997) 
uvrš ča ta ho ri zont v zgor nji ce no ma nij.

At several sites the varieties pass into lumachelle. With 
regard to their grain size, the treated rocks are calcaren-
ites with transitions to calcirudites (Čar, 1983).

The Turonian rocks are overlain by a grey or light 
grey thick-bedded limestone with more or less uniform-
ly distributed sections of rudist shells (Čar, 1981, 1982). 
In the limestones, Radiolites sp., sections of Hippurites 
and Sabinia as well as numerous remains of foraminifers 
and various algae may be observed. Genetically, both 
varieties of the Upper Cretaceous rocks are part of a 
shallow-water biostrome with marginal organogenic 
breccias (Čar, 1983).

Within the monotonous limestone of the Posto-
jnska jama cave system, the Turonian limestones with 
cherts represent a lithologically interesting unit. For 
that reason the limestones have been examined micro-
scopically and by x-ray diffraction. We may distinguish 
between chert lenses and calcified lenses of cherts where 
quartz is replaced by calcite. In this case we may speak 
about late diagenetic replacement of quartz by calcite 
(Šebela, 1989).

At the N and the E margin of the flysch basin 
of Postojna, conglomerate has been encountered. It 
contains pebbles of the Lipica Formation (Upper Se-
nonian), Liburnian Formation (Upper K-Pc), and Slivje 
Formation (Pc). In places the conglomerate contains 
pebbles of alveolinid-nummulitid limestone (Upper 
Pc) with nummulites in the matrix. In the area we may 
encounter both Pc and E carbonate deposits (Jurkovšek 
et al., 1989).

The passages of the Postojnska jama cave sys-
tem consist of Upper Cretaceous limestones (probably 
ranging from the Cenomanian and Turonian to the Se-
nonian). Between the Cenomanian and Turonian there 
is a transitional layer. The Chondrodonta horizon may 
be attributed to the Upper Cenomanian and at least the 
Lower Turonian. The profile W of Postojna (Šribar, 
1995) gives evidence of shallow-water sedimentation 
which existed to the Middle Campanian (Middle Seno-
nian) when emersion took place in this area as well. In 
the upper part of the Cenomanian palaeogeographical 
differentiation of the terrain began. There was uplift of 
the S part, i.e. the tectonic unit of the Koper reverse 
fault. The tectonic uplifting from S to N continued all 
through the Senonian. In the period of Upper Santonian 
to Campanian, the major part of the carbonate platform 
was already uplifted, except for Nanos. In the Middle 
Maastrichtian, shallow-water sedimentation took place, 
except for the surrounding area of Postojna where emer-
sion was still in progress (Šribar, 1995).

Rižnar (1997) presented his geological map of 
the surrounding area of Postojna at a scale of 1:10,000. 
On the map he divided the Upper Cretaceous sedimen-
tary rocks into individual lithological units.

The Chondrodonta horizon marks an approx-
imate boundary between the Middle and Upper Cen-
omanian (Rižnar, 1997). The limestone with cherts is 
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estimated by Rižnar (1997) to be of Upper Cenomanian 
age. Above the pelagic micrites there occur lighter mic-
rites with crushed fragments of rudist shells and chon-
drodonts. The most distinct Chondro-donta lumachelle 
may be observed in a road cutting between Risovec and 
Pivka jama. The horizon is attributed by Rižnar (1997) 
to the Upper Cenomanian.

3.3.2. An overview of tectonic investigations

As early as 1858, Stur pointed out the relationship 
between the fissures and faults in the Postojnska jama 
cave system on the one hand and the shapes of the caves 
on the other.

Older researchers, e.g. Kossmat (1897, 1905, 
1909), Limanowski (1910) and Winkler (1923), gave 
some basic explanations of the tectonic structure of 
SW Slovenia, including the area surrounding Postojna.

On the Basic Geological Map, Postojna Sheet, 
the boundary between the Upper Cretaceous limestones 
and Eocene flysch near Postojna is marked as an erosion 
boundary (Buser, Grad & Pleničar, 1967).

Characteristic of the NW Dinarides, part of 
which is also the area above the Postojnska jama system, 
is fault tectonics with predominant horizontal displace-
ments of blocks. The faults intersect the Alpine-type 
structures of the Pyrenean or probably even Laramian 
orogeny. At the present time the faults are still active, 
which is evidenced by earthquakes. They may be re-
garded as shear faults of the Dinaric and cross-Dinaric 
directions (Gospodarič, 1969 b).

Extensive processes of folding and over-
thrus-ting were part of the Pyrenean phase. It was then 
that the overthrusts of the High Karst occured. In that 
period there also occurred the faults and thrusts trending 
from the NW towards the SE. Intense uplifting along 
the faults which resulted in the territory being dissected 
into tectonic blocks, may be attributed to the end of the 
Pliocene (Pleničar, 1970).

Tectonically, the Geology of the Basic Geo-
logical Map, Postojna Sheet, presents the area of the 
Postojnska jama cave system as part of the tectonic 
unit of the Javorniki-Snežnik sheets. This unit may be 
attributed to the overthrust of the High Karst. To the S 
there is another tectonic unit called the “flysch of the 
Postojna and Pivka basins” (Pleničar, 1970). Here it 
should be pointed out that Placer (1981) attributes the 
flysch basin to the Snežnik thrust sheet.

Several times during his work, Gospodarič 
(1976) encountered problems concerning the tectonic 
structure of the Postojna basin. In his opinion, the 
Postojna anticline has been sinking towards the NW at 
an angle of 20-250. Its axis plane is inclined by 8-100 
towards the SW. In the SW flank, the beds dip in a 
SW direction at 30-600, in the opposite flank they dip 
NE at 15-200. On the NE side of Magdalena gora, the 

3.3.2. Pre gled tek ton skih ra zi skav
 
Že leta 1858 je Stur opo zo ril na po ve za vo med špra nja mi 
in pre lo mi ter ob li ka mi jam v si ste mu Po stojn skih jam.

Sta rej ši ra zi sko val ci, med dru gi mi Kos smat 
(1897, 1905, 1909), Li ma now ski (1910) in Win kler 
(1923), so po da li os nov ne raz la ge tek ton ske zgrad be 
ju go za hod ne Slo ve ni je, pri če mer je bila vklju če na tudi 
oko li ca Po stoj ne.

Na os nov ni geo loš ki kar ti, list Postoj na, je meja 
med zgor nje kred ni mi ap nen ci in eo cen skim fli šem pri 
Po stoj ni, oz na če na kot ero zij ska meja (Bu ser, Grad & 
Ple ni čar, 1967).

Za se ve ro za hod ne Di na ri de, ka te rim pri šte va mo 
ozem lje nad Po stojn skim jam skim si ste mom, je zna čil na 
pre lom na tek to ni ka. Pre vla du je jo ho ri zon tal ni pre mi ki 
blo kov. Ti pre lo mi se ka jo struk tu re alp ske ga tipa Pi re-
nej ske ozi ro ma mor da celo La ra mij ske oro ge ne ze. Še 
da nes so ak tiv ni, kar ka že jo po tre si. Uvrš ča mo jih v 
striž ne pre lo me Di nar skih in preč no Di nar skih sme ri 
(Gos podarič, 1969 b).

Ve li ka gu ba nja in na ri va nja pri šte va mo Pi re-
nej ski fazi. Na sta li so na ri vi Vi so ke ga kra sa. Iz tega 
ob dob ja so tudi pre lo mi in na ri vi od se ve ro za ho da pro ti 
ju govz ho du. Moč nej še dvi ga nje ob pre lo mih, ki je pov-
zro či lo gru da sto raz čle ni tev ozem lja, je dom ne va no s 
kon ca plio ce na  (Ple ni čar, 1970).

  V tek ton skem smi slu je v tol ma ču h geo loš ki 
kar ti za list Po stoj na ozem lje si ste ma Po stojn skih jam 
del tek ton ske eno te Ja vor niš ko-snež niš kih grud, ki jo 
pri šte va mo k na ri vu Vi so ke ga kra sa. Juž ne je je tek ton-
ska eno ta, ki jo ime nu je mo “fliš Po stojn ske in Pivš ke 
ka du nje” (Ple ni čar, 1970). Pri tem je po treb no pou da-
ri ti, da Pla cer (1981) fli šno kot li no pri šte va Snež niš ki 
na riv ni gru di.

S prob le mi tek ton ske zgrad be Po stojn ske kot li ne 
se je pri svo jem delu več krat sre čal Gos po da rič (1976). 
Ugo to vil je, da Po stojn ska an ti kli na la tone pro ti se ve ro-
za ho du pod ko tom 20-250. Nje na osna rav ni na je nag-
nje na za 8-100 pro ti ju go za ho du. V ju go za hod nem kri lu 
je vpad pla sti 30-600 pro ti ju go za ho du, v nas prot nem 
kri lu pa 15-200 pro ti se ve rovz ho du. Na se ve rovz hod ni 
stra ni Mag da le ne gore se Po stojn ska an ti kli na la deli v 
dva kra ka (Gos po da rič, 1976).

Geo loš ko zgrad bo ju go za hod ne Slo ve ni je je 
leta 1981 po drob ne je opi sal Pla cer. Tek ton ske raz me re 
ozem lja med Po stoj no, Pla ni no in Cerk ni co se odra ža jo 
v epi ro ge net skih pre mi ka njih v kre di, v oro ge net skih 
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na riv nih in na gu ba nih de for ma ci jah po eo ce nu ter pre-
lom nih de for ma ci jah iz neo ge na in kvar tar ja, kar se 
skla da s tek ton skim raz vo jem za hod ne Slo ve ni je. Pred-
jam ski pre lom, ki je eden več jih re gio nal nih pre lo mov, 
po te ka se ve ro za hod no od Po stoj ne, nato za vi je vzdolž 
se ve rovz hod ne ga dela Pivš ke ka du nje, mimo Po stoj ne 
in da lje pro ti vzho du (Pla cer, 1981).

Ko nec eo ce na ali v oli go ce nu je Alp sko-Di nar ski 
pro stor za je lo ob sež no na ri va nje. Pla sti so se naj prej 
na gu ba le, nato pa pre tr ga le. V mio ce nu in plio ce nu je 
na ri va nje sprem lja lo gu ba nje (Pla cer, 1982).

Pla cer (1982) lo či sta ro ter ciar no tek to ni ko in 
neo tek to ni ko. Pod neo tek to ni ko, h ka te ri šte je tudi 
Idrij ski in Pred jam ski pre lom, ra zu me (Pla cer, 1981) 
str me pre lo me v sme ri se ve ro za hod-ju govz hod, ki se 
lo či jo od na riv nih de for ma cij.

Pri po drob nem tek ton sko-li to loš kem kar ti ra nju 
kraš kih te re nov je Čar (1982) lo čil tek ton sko pre tr-
te cone na raz po klin ske, po ru še ne in zdrob lje ne. V 
ter ciar ni tek to ni ki pa je do lo čil dva tipa de for ma cij: 
sta rej še na ri va nje in mlaj še sub ver ti kal no pre lam lja nje 
(Čar, 1982).

Teme Po stojn ske an ti kli na le je moč no pre tr to z 
raz po klin skim si ste mom vzpo red nim z osno rav ni no. 
Te de for ma ci je so na sta le so ča sno z gu ba njem. Po ka-
snej ši ra dial ni tek to ni ki je bilo teme an ti kli na le do dat no 
pre tr to. V njem je izra zi ta mor fo loš ka de pre si ja, ki se 
vle če na ju go za hod ni stra ni Mag da le ne gore in se pro ti 
za ho du iz gu bi, kjer iz gi ne tudi izra zi tost an ti kli nal ne ga 
te me na (Čar, 1983).

Pr vot no so bile osi gub bolj ali manj ho ri zon-
tal ne. Da naš nje to nje nje je po sle di ca re gio nal ne ga 
dvi ga nja ju govz hod ne ga dela Slo ve ni je, ki je odraz 
dvi ga nja Di na ri dov in hkra ti ero zi je (Pla cer, 1981). Od-
mik Po stojn ske ga jam ske ga si ste ma pro ti ju go zahodu je 
ned vom no po sle di ca ome nje ne ga dvi ga nja (Čar, 1983).

Jam ski pro sto ri si ste ma Po stojn skih jam ne 
sle di jo Di nar skim sme rem. Ob Di nar skih co nah so 
na sta li le kraj ši jam ski od se ki. Di nar ske cone so po sle-
di ca tlač nih na pe to sti, za ra di ka te rih so na sta le za pr te 
raz po ke. Se kun dar ne pre tr te cone, ki so na sta le za ra di 
na tez nih sil v blo kih med moč nej ši mi Di nar ski mi pre-
lo mi, so ši ro ke, do bro od pr te raz po klin ske cone. Prav 
ob teh raz po klin skih co nah sme ri se ver-se ve rovz hod in 
se ve rovz hod-ju go za hod je na sta la ve či na ro vov si ste ma 
Po stojn skih jam. Zvez ne rove med si ste mom Po stojn-
skih jam in Pla nin sko jamo lah ko pri ča ku je mo v sme ri 
osi Stu denš ke sin kli na le (Čar, 1983).

Čar in Gos po da rič (1984) sta na ozem lju med 
Po stoj no, Pla ni no in Cerk ni co do lo či la ge ne ra ci je pre-
lom nih con in struk tur no geo me tri jo snež niš ke na riv ne 
gru de med Idrij skim in Pred jam skim pre lo mom. Ugo-
tov lje ne so šti ri ge ne ra ci je de for ma cij iz neo ge na in 
dom nev no kvar tar ja. Tek ton ske raz me re obrav na va ne ga 
te re na de li mo na:

 - sta rej ša pre mi ka nja
 - na riv ne struk tu re in gube

Postojna anticline is divided into two branches (Gosp-
odarič, 1976).

The geological structure of SW Slovenia was 
described in more detail by Placer in 1981. The tectonic 
conditions of the territory between Postojna, Planina and 
Cerknica are reflected in epirogenetic movements during 
the Cretaceous, orogenetic thrust and fold deformations 
after the Eocene, and fault deformations during the Ne-
ogene and Quaternary, which accords with the tectonic 
development of W Slovenia. The Predjama fault, which 
is one of the most significant regional faults, runs NW 
of Postojna, turns along the NE part of the Pivka basin, 
passes Postojna and proceeds to the NE (Placer, 1981).

At the end of the Eocene or in the Oligocene, 
the Alpine-Dinaric region was subjected to intense 
over-thrusting. The beds were first folded and subse-
quently were broken. During the Miocene and Pliocene, 
the overthrusting was accompanied by folding (Placer, 
1982).

Placer (1982) distinguishes between Old Tertiary 
tectonics and neotectonics. Neotectonics, part of which 
are also the Idrija and Predjama faults, is regarded by 
Placer (1981) as steep NW-SE trending faults which are 
separate from the thrust deformations.

During his detailed tectonic-lithological map-
ping of karst terrains, Čar (1982) divided tectonically 
fractured zones into fissured, broken and crushed. For 
Tertiary tectonics he determined two types of deforma-
tion: older thrusting and younger subvertical faulting 
(Čar, 1982).

The crest of the Postojna anticline is highly 
fractured with a fractured system which is parallel 
to the axis plane. These deformations were formed 
contemporaneously with the folding. After subsequent 
radial tectonics, the anticline crest was additionally 
fractured. In the crest there is a distinct morphological 
depression which runs on the SW side of Magdalena 
gora and gradually disappears towards the W together 
with the anticline crest (Čar, 1983).

At first the axes of the folds were more or less 
horizontal. Present sinking is a consequence of the 
regional uplifting of SE Slovenia, which is a reflection 
of the uplifting of the Dinarides and of erosion (Placer, 
1981). The orientation of the Postojnska jama cave 
system towards the SW is undoubtedly a consequence 
of the previously-mentioned uplifting (Čar, 1983).

The chambers and passages of the Postojnska 
jama cave system do not follow the Dinaric trends. 
Along the Dinaric zones, only short cave sections have 
been formed. The Dinaric zones are a consequence 
of compression which resulted in the development 
of closed fissures. The secondarily fractured zones of 
the cave system which were formed due to extension 
within the blocks between stronger Dinaric faults, are 
wide, open fissured zones. Right along these fractured 
zones, trending NNE and NE-SW, were formed most of 
the passages and chambers in the Postojnska jama cave 
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 - pre lom ne de for ma ci je.
  Kred ni skla di ka že jo, da se je se di men ta ci ja 

od vi ja la pod vpli vom epi ro ge net skih pre mi kanj. Krat-
ko traj ni su bae ral ni po go ji se odra ža jo v tek stu rah do lo-
mit nih in ap nen če vih skla dov ter v nad plim skih bre čah 
in kon glo me ra tih. To je vid no v kam ni nah sred nje ga dela 
spod nje kre de in na pre ho du spod nje v zgor njo kre do. 
To us tre za sta rej šim pre mi ka njem (Čar & Gos po da rič, 
1984).

Iz pre lom nih de for ma cij skle pa mo na 4 ob dob ja 
dis junk tiv ne ga pre mi ka nja, ki ver jet no pri pa da jo isti 
tek ton ski fazi. V pr vem ob dob ju so na sta le in bile ak-
tiv ne pre lom ne cone sme ri se ve rovz hod-ju go za hod, to 
so pre lo mi 1.ge ne ra ci je, ki jih Di nar ski pre lo mi se ka jo. 
Ka že, da se je 1.ge ne ra ci ja pre lo mov raz vi la iz pr vot nih 
raz pok v skla dih in bila ka sne je ude le že na v vseh na-
dalj nih de for ma ci jah. Pre lo mi 2. ge ne ra ci je ima jo smer 
se ve ro za hod-ju govz hod. Gre za nav pič ne in str me zmi-
ke, ki jih sprem lja jo do bro raz vi te zdrob lje ne, po ru še ne 
in raz po klin ske cone v sme reh se ver-jug in se ver se ve-
rovz hod-jug ju go za hod. Naj slab še de fi ni ra ni so pre mi ki 
3. ge ne ra ci je, ki so na sta li bo di si so ča sno s pre mi ki 2. 
ge ne ra ci je, bo di si poz ne je. Po nov no je bila reak ti vi ra-
na pre lom na cona sme ri se ve rovz hod-ju go za hod sko zi 
Po stojn ska vra ta. K 4. ge ne ra ci ji šte je mo pre lomno 
ob moč je Idrij ske ga pre lo ma z vse mi sprem lja jo či mi 
pre tr ti mi co na mi. Te se ka jo vse sta rej še pre lom ne faze 
in so de lo ma še ak tiv ne. Ve či no ma gre za zmič ni zna čaj. 
Te pre lo me sprem lja jo zdrob lje ne, po ru še ne in raz po-
klin ske cone sme ri se ver-jug ter izra zite pre tr te cone 
v preč no Di nar ski sme ri med Ra ko vim Škoc ja nom in 
obrob jem Cerk niš ke ga po lja (Čar & Gos po da rič, 1984).

Pre lo mi 1. ge ne ra ci je se ve rovz hod-ju go za hod 
so bili ak tiv ni pri vseh tek ton skih pre mi ka njih, lah ko 
celo prav do ho lo ce na. V sme reh sklep nih de lov Ra ko-
ve ga in Pivš ke ga ro ka va v Pla nin ski jami, se ver jet no 
tudi odra ža vpliv re ge ne ri ra nih pre lo mov 1. ge ne ra ci je 
sme ri se ve rovz hod-ju go za hod, ki ga slu ti mo tudi v le-
gah udor nic okrog Vod ne ga dola in do li ne Ri so vec ter 
v po te ku vod nih ro vov Čr ne in Piv ke jame. Po vsod tod 
gre za ak tiv ne vod ne rove, ki so us mer je ni pra vo kot no 
na na gu ba ne skla de (Čar & Gos po da rič, 1984).

V letu 1996 je Pla cer pred sta vil svo je ra zi ska ve o 
geo loš ki zgrad bi So vi ča. Po tek no tra nje pre lom ne cone 
Pred jam ske ga pre lo ma se ka že okrog 100 m juž ne je 
od kon tak ta zgor nje kred ni ap ne nec-eo cen ski fliš, pri 
Po stoj ni pa po vsem čez sre diš če me sta. Pri re gio nal no 
do ka za nem pre mi ku ob Pred jam skem pre lo mu na ob-
moč ju Hru ši ce, ki je de sni zmik, se je se ve rovz hod no 
kri lo pre lo ma v Po stoj ni nasproti ju go za hod ne mu pre-
mak ni lo v de sno ne ko li ko po šev no navz gor. Ve li ko sti 
pre mi ka ni bilo mo go če ugo to vi ti (Pla cer, 1996).

Struk tur na geo me tri ja So vi ča je iden tič na geo-
me tri ji Na no sa. Na ri va nje se je do ga ja lo ne ka ko na meji 
med eo ce nom in oli go ce nom. Dolžina na ri va nja So viš ke 
na riv ne gru de je oko li 600 m. Na ri va nje je po te ka lo od 
se ve rovz ho da pro ti ju go za ho du pra vo kot no na osi gub 

system. Between this system and the Planinska jama 
cave, interconnecting passages may be expected in the 
direction of the axis of the Studeno syncline (Čar, 1983).

Within the area between Postojna, Planina and 
Cerknica, Čar and Gospodarič (1984) determined 
generations of fault zones and the structural geometry 
of the Snežnik thrust sheet between the Idrija and 
Predjama faults. They established four generations of 
deformations from the Neogene and supposedly the 
Quaternary. The tectonic conditions of the treated terrain 
are divided into:

- older movements,
- thrust structures and folds,
- fault deformations.
The Cretaceous beds indicate that sedimentation 

was affected by epirogenetic movements. Short-lived 
subaerial conditions are reflected in the textures of the 
dolomite and limestone beds as well as in overtidal 
breccias and conglomerates, evidenced by the rocks 
from the middle part of the Lower Cretaceous and by 
those at the transition from the Lower to the Upper 
Cretaceous. This accords with the older movements 
(Čar & Gospodarič, 1984).

From the fault deformations, four periods of 
disjunctive movement may be concluded. The periods 
might be attributed to the same tectonic phase. In the 
first period the active fault zones of the NE-SW direction 
were formed. These are the faults of the first generation 
and are intersected by the Dinaric faults. It seems that the 
first generation of the faults developed from the primary 
fissures in beds and was subsequently active in all of the 
following deformations. The faults of the second gen-
eration run in the NW-SE direction. These are vertical 
and steep strike-slip faults which are accompanied by 
well developed crushed, broken and fissured zones in 
the directions N-S and NNE-SSW. The least defined 
are the movements of the third generation, which were 
formed either contemporaneously with the movements 
of the second generation or afterwards. The fault zone 
of the NE-SW direction was reactivated through the 
Postojnska vrata gap. To the fourth generation we may 
attribute the fault area of the Idrija fault with all the 
accompanying fractured zones which intersect all of 
the older fault phases and are partly still active. In most 
cases, they are of strike-slip character. These faults are 
accompanied by the crushed, broken and fissured zones 
of the N-S direction as well as by the distinct fractured 
zones of the cross-Dinaric direction between Rakov 
Škocjan and the margin of the polje of Cerknica (Čar 
& Gospodarič, 1984).

The faults of the first generation trending NE-SW 
were active in all the tectonic movements, probably even 
up to the Holocene. The directions of the final sections 
of the Rak branch and the Pivka branch in Planinska 
jama may reflect the influence of the regenerated faults 
of the first generation trending NE-SW. The influence 
is thought to be present also in collapse dolines around 

3



31

(Pla cer, 1996).
Struk tur no zgrad bo oko li ce Po stoj ne je prou-

če val tudi Riž nar (1997). Preč no Di nar ski pre lo mi so 
naj sta rej ši in več krat nak nad no reak ti vi ra ni. Naj sta rej ši 
je ver jet no Po stojn ski pre lom, ki je bil ver jet no ak ti vi-
ran že v zgor njem ce no ma ni ju. Pre lom med so vi čem 
in Ka cu lom je naj brž pr vič ak ti vi ran v pa leo ce nu. Ne-
ko li ko mlaj še so več je gube (Stu denš ka sin kli na la in 
Postojn ska an ti kli na la). Po sta ro sti sle di jo pre vr nje ne 
in pre tr ga ne ozi ro ma na ri nje ne gube So vi ča in ozem lja 
se ver no in se ve ro za hod no od Po stoj ne. Najm laj ši so 
Di nar ski pre lo mi in med nji mi ak ti vi ra ni in reak ti vi ra ni 
preč no Di nar ski pre lo mi (Riž nar, 1997).

 

Vodni dol and in those around the blind valley Risovec, 
as well as in the orientation of the water channels in 
Črna jama and Pivka jama. In all these cases, we deal 
with active water channels which are perpendicular to 
the folded beds (Čar & Gospodarič, 1984).

In 1996, Placer presented his investigations 
of the geological structure of Sovič. About 100 m to 
the S of the contact, the orientation of the inner fault 
zone of the Predjama fault is demonstrated by Upper 
Cretaceous limestone-Eocene flysch, and in the case of 
Postojna the orientation is right through the centre of the 
town. Near the regionally proved movement along the 
Predjama fault in the area of Hrušica, which is a dextral 
movement, the NE flank of the fault at Postojna moved 
opposite the SW flank to the right and was slightly in-
clined upwards. It has been impossible to establish the 
extent of the movement (Placer, 1996).

The structural geometry of Sovič is identical to 
the geometry of Nanos. Thrusting took place somewhere 
on the boundary between the Eocene and Oligocene. 
The thrusting length of the Sovič thrust sheet is about 
600 m. The thrusting took place from the NE towards 
the SW and was perpendicular to the axes of the folds 
(Placer, 1996).

The structure of Postojna and its surrounding 
area has been studied also by Rižnar (1997). Of the 
greatest age are the cross-Dinaric faults, which were 
often subsequently reactivated. The oldest one is 
presumably the Postojna fault, which was probably 
already active in the Upper Cenomanian. The fault be-
tween Sovič and Kacul was probably first activated in 
the Palaeocene. Slightly younger are larger faults (the 
Studeno syncline and the Postojna anticline). Younger 
again are the overturned and disconnected or thrust 
folds of Sovič and those from the areas N and NW of 
Postojna. Youngest of all are the Dinaric faults together 
with the activated and reactivated cross-Dinaric faults 
(Rižnar, 1997).
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4.0. SPELEOGRAFSKI 
OPIS SISTEMA POSTO-
JNSKIH JAM

 

4.0. SPELEOGRAPHIC 
DESCRIPTION OF THE 
POSTOJNSKA JAMA 
CAVE SYSTEM

Pod pi si obi sko val cev Po stojn ske jame iz vi ra jo že iz 
13.sto let ja.  Leta 1748 je du naj ski ma te ma tik Na gel 
na re dil prvi na črt jame. 14.apri la 1818 je Luka Čeč 
od kril nove dele Po stojn ske jame, tako da v letu 1998 
po te ka 180 let od od krit ja no vih de lov. Leta 1985 je bil 
re kor den obisk Po stojn ske jame in si cer več kot 900.000 
obi sko val cev. Po osa mos vo ji tvi Slo ve ni je leta 1991 se 
je obisk, za ra di bli ži ne voj ne v biv ši Ju go sla vi ji, moč no 
zmanj šal, v letu 1997 je jamo obi ska lo okrog 400.000 
tu ri stov.

Dol ži na si ste ma Po stojn skih jam je po po dat kih 
Ka ta stra jam IZRK ZRC SAZU 19.555 m (sli ka 1, pri lo-
ga 1), kar pred stav lja naj dalj ši jam ski si stem v Slo ve ni ji.

Po na če lu zvez no sti je iz mer je na dol ži na ro vov 
ne ko li ko dalj ša, in si cer 20.766 m, pri če mer me ri jo:

 - Pod ze melj ska Piv ka 3.128 m
 - Po stojn ska jama 10.399 m
 - Otoš ka jama 713 m
 - Mag da le na jama 1.427 m
 - Čr na jama 3.225 m
 - Piv ka jama 1.874 m.
Glo bi na si ste ma Po stojn skih jam je 115 m. 

Nad mor ska vi ši na ponora je 511 m, nad mor ska vi ši na 
ploš ča di pred jamo je 529,5 m, kar sem, po ita li jan skih 
na čr tih iz let 1933-34 (Ka ta ster jam IZRK ZRC SAZU), 
vze la za os no vo preč nih in vzdolž nih pro fi lov.

Od kri va nje glav nih ro vov si ste ma Po stojn skih 
jam po letu 1818 je bilo že več krat zelo po drob no opi-
sa no (npr. Gos po da rič, 1968 a).

Po na rav ni poti so pre hod ne in po ve za ne Po-
stojn ska jama, Otoš ka jama, Mag da le na jama in Pod-
ze melj ska Piv ka, prav tako pa tudi Piv ka in Čr na jama.

Ne ka te ri od se ki v si ste mu Po stojn skih jam  so 
še ved no ne pre hod ni ter se zač no in kon ča jo s si fo ni 
po ni kal ni ce Piv ke, ki so del no pre pla va ni (Kri vic & 
Pra prot nik, 1973).

Tak je od sek med Mag da le no jamo in Piv ka 
jamo v raz da lji okrog 180 m, ki še ni po vsem pre pla van, 
med tem ko je od sek med Per ko vim ro vom in Vil har je-
vim ro vom Čr ne jame da nes že znan. Med Piv ko jamo 
in Pivš kim ro ka vom Pla nin ske jame v raz da lji 2.200 m 
je še ved no nez na ni splet jam skih ro vov (Ka ta ster jam 
IZRK ZRC SAZU).

The first inscriptions made by visitors to the Postojnska 
jama cave date back to the 13th century. In 1748, the 
Viennese mathematician Nagel made the first manu-
script plan of the cave. On 14th April 1818, Luka Čeč 
discovered extensive new parts of the cave. In 1998, it 
was 180 years since these discovery of these new sec-
tions. The year 1985 was a record-breaking year with 
regard to the number of tourists visiting  Postojnska 
jama, i.e. over 900,000 visitors. Since the declaration 
of Slovenia’s independence in 1991, public viewing has 
greatly descreased as a consequence of the war in the 
vicinity, in former Yugoslavia. In 1997, the cave was 
visited by about 400,000 tourists.

According to the data of the IZRK ZRC SAZU 
Caves Cadastre, the length of the entire cave system is 
19,555 m, which makes it the longest cave system in 
Slovenia.

By following the principle of continuity, the total 
measured length of the passages and chambers is a little 
bit longer, i.e. 20,766 m. Within the cave system, the 
lengths of the individual sections are as follows:

- Podzemeljska Pivka: 3,128 m,
- Postojnska jama: 10,399 m,
- Otoška jama: 713 m,
- Magdalena jama: 1,427 m,
- Črna jama: 3,225 m,
- Pivka jama: 1,874 m.
The vertical extent of the system is 115 m. The 

altitude of the river Pivka where it enters the cave is 511 
m and that of the platform in front of the cave entrance 
529.5 m, which I adopted from Italian cave plans made 
in the years 1933-34 (IZRK ZRC SAZU Caves Cadas-
tre) as a basis of cross-sections and longitudinal sections.

The discovery of the main sections within the 
Postojnska jama cave system since 1818 has often been 
described in detail (e.g. Gospodarič, 1968 a).

All the major sections within the cave system 
are naturally connected and passable: Postojnska jama, 
Otoška jama, Magdalena jama, Podzemeljska Pivka, 
Pivka jama, and Črna jama.

In the system, however, there are still some 
sections which are  impassable; they start and end in 
sumps created by the sinking river Pivka. These sumps 
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Rove med na ve de ni mi ja ma mi pre ki nja jo po do ri, 
ve či no ma pa so za pol nje ni z raz lič ni mi se di men ti, ki jih 
še niso us pe li od ko pa ti ali pre bi ti. Naj kraj ša pre ki nje na 
zve za su hih ro vov, dol ga le 10 m, je med Le pi mi ja ma-
mi Po stojn ske jame in Preč nim ro vom Per ko ve ga rova 
Čr ne jame (Gos po da rič, 1976). 

Pod ze melj ska Piv ka ima vse zna čil no sti ak tiv ne-
ga vod ne ga rova. Da naš nja voda po glab lja skal no dno, 
s stro pa pa se lo mi jo po dor ni blo ki (Gos po da rič, 1976). 

Pred Mar te lo vim po do rom iz gi nja Piv ka v 8,5 
m glo bok si fon in se on kraj po do ra zo pet po ja vi v 
Kraig her je vi dvo ra ni. V neposred ni bli ži ni Mar te lo ve-
ga po do ra, 25 m nad Pod ze melj sko Piv ko, je po treb no 
ome ni ti jamo Ko li šev ko, os ta nek nek da nje ga vod ne ga 
ka na la (Mich ler & Hri bar, 1959, 168). Dva raz lič na 
ho ri zon ta pod ze melj skih pro sto rov sta vsaj na vi dez no 
po ve za na z mlaj šo udor nico Ko li šev ko in Mar te lo vim 
po do rom. Za ni mi vo je, da je to zve zo prav do bro ski ci ral 

have been partly explored (Krivic & Prapro-
tnik, 1973).

Between the caves Magdalena jama and 
Pivka jama there is a 180 m long impassable 
section which has not been completely dived. 
On the other hand, in the Črna jama cave, the 
section between the passages Perkov rov and 
Vilharjev rov is already known. In the 2,200 
m long section between the Pivka jama cave 
and the Pivka branch of the Planinska jama 
cave, there is still an unknown system of cave 
passages (IZRK ZRC SAZU Caves Cadastre).

Passages between the above-mentioned 
caves are interrupted by breakdowns; in most 
cases they are filled with various deposits which 
have not yet been dug through or penetrated. 
The shortest blocked connection between dry 
passages, only 10 m long, is between the section 
Lepe jame in Postojnska jama and the passage 
Prečni rov, which is part of the passage Perkov 
rov in Črna jama (Gospodarič, 1976).

Podzemeljska Pivka has all character-
istics of an active water passage. The present 
river water is deepening the rock bottom, and 
breakdown blocks fall from the ceiling onto 

4
Sli ka 1. Mor fo lo gi ja po vrš ja nad si ste mom Po stojn-

skih jam in tlo ris jam skih ro vov (izo hip se so 
v me trih). Rume no: vzpe ti na, tem no ze le no: 
mor fo loš ka de pre si ja, rdeče: tlo ris jam skih 
ro vov.

Figure 1. Surface morphology over the Postojnska 
jama cave system and the cave passage ground 
plan (contour lines are in metres). Yellow: hill, 
dark green: morphological depression, red: 
cave passages ground plan.

the floor (Gospodarič, 1976).
Just before reaching the breakdown chamber 

Martelov podor, the Pivka river dissapears into a 8.5 m 
deep sump and reappears beyond the breakdown in the 
chamber Kraigherjeva dvorana. In close proximity to 
the Martelov podor, 25 m above Podzemeljska Pivka, 
there is a collapse doline called Koliševka, which is 
the remaining part of a former water channel (Michler 
& Hribar, 1959, 168). Two different underground hori-
zons are at least apparently connected with the younger 
Koliševka collapse doline and the Martelov podor. It is 
interesting to note that this connection was pretty well 
sketched already by Martel (1894, 448) more than a 
hundred years ago.

The sinking river Pivka flows from the Kraigher-
jeva dvorana chamber in Postonjska jama into the 
passage Zvezni rov in Magdalena jama. At middle and 
high water levels, the river floods into the passages 
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že Mar tel (1894, 448). 
Iz Kraig her je ve dvo ra ne te če Piv ka v Zvez ni rov 

Mag da le ne jame, ob sred njem in vi so kem vo do sta ju pa 
tudi v Per kov rov ter na prej v Vil har jev rov in Krož ni 
rov v Čr ni jami (Gos po da rič, 1976).

Zve zo med su hi mi in vod ni mi rovi so po drob ne je 
pre gle da li v Otoš ki jami (Gos po da rič, 1976). O nek da nji 
po ve za vi Otoš ke jame z Zgor njim Tar ta ru som Po stojn-
ske jame, ki jo da nes pre ki nja udor ni ca Sta ra ap ne ni ca, 
je pi sal že Mar tel (1894, 448).

Ge net sko se Otoš ka jama na da lju je v Zgor njem 
Tar ta ru su do seg lji vem iz Po stojn ske jame (Gos po da-
rič, 1976).

V Pod ze melj sko Piv ko so bili se di men ti na plav-
lje ni sko zi po nor ob da naš njem jam skem vho du pri 
Po stojn ski jami. Po nornica je te kla pro ti se ve ro za ho du, 
v obrat ni sme ri kot sta rej ša po nor ni ca v Otoš ki jami, ki 
je po ni ka la v sle pi do li ni Ri so vec in te kla pro ti vzho du 
ozi ro ma ju govz ho du (Gos po da rič, 1976).

Udo ri so mo gli na sta ti še le te daj, ko je ak tiv na 
po ni kal ni ca s spremen lji vo gla di no in ero zij sko moč jo 
spod je da la skal no dno vi še le že če ga rova in od na ša la 
tam kaj šne na pla vi ne, ki jih je v po ni kal ni co na na ša la 
tudi pre ni ka jo ča voda. Tam, kjer rov Pod ze melj ske Piv-
ke ni kri žal sta rej ših ro vov ali po te kal pod nji mi, udo ri in 
med se boj ne zve ze niso mo gle na sta ti, npr. v tu ri stič nem 
delu Po stojn ske jame. Tudi tam, kjer je raz da lja med 
obe ma ho ri zon to ma več ja, npr. med jamo Ko li šev ko in 
Mar te lo vim po do rom, ali pa tam, kjer po nor ni ca ni bila 
več spo sob na ero di ra ti in spro ti od našati gruš ča na sta ja-
jo čih po do rov ter sta rej ših na pla vin (npr. v Čr ni jami), 
je zve za le del no vzpo stav lje na (Gos po da rič, 1976).

Sla be (1995) je v svo jih ra zi ska vah obrav na val 
spe leo ge ne zo si ste ma Po stojn skih jam. Pri tem ome nja, 
da so se naj sta rej ši vod ni to ko vi v za li tih co nah pre ta-
ka li z ju govz ho da pro ti se ve ru in se ve ro za ho du in tudi 
sko zi pred hod ni co Piv ke jame. V tem ča su ali ne ko li ko 
ka sne je se je voda pre ta ka la tudi iz Otoš ke jame pro ti 
vzho du in se ve rovz ho du. Po no rov je bilo ver jet no več. 
Mlaj ši epifrea tič ni vod ni to ko vi, ki so se pre ta ka li od 
juga pro ti se ve ru, so ob li ko va li Sta ro jamo. Zgor nji 
Tar ta rus se je reak ti vi ral, ko se je voda od ju go za ho da, 
ver jet no iz pred hod ni ce ro vov da naš nje Pod ze melj ske 
Piv ke, hi tro pre ta ka la pro ti se ve ru.

Perkov rov, Vilharjev rov and Krožni rov in Črna jama 
(Gospodarič, 1976).

The connection between the dry and water pas-
sages has been examined in more detail in Otoška jama 
(Gospodarič, 1976). The former connection between 
Otoška jama and the cave section Zgornji Tartarus in 
Postojnska jama was discussed already by Martel (1894, 
448). At present, this connection is interrupted by the 
collapse doline Stara apnenica.

Genetically, the continuation of Otoška jama is in 
Zgornji Tartarus, which can be reached from Postojnska 
jama (Gospodarič, 1976).

In the past, deposits were carried into Podze-mel-
jska Pivka through the river sink near the present cave 
entrance to the Postojnska jama cave. The river flowed 
towards the NW, i.e. in the opposite direction compared 
with the direction of flow of the older sinking river in 
Otoška jama, which sank in the blind valley Risovec and 
flowed in the E or the SE direction (Gospodarič, 1976).

Roof collapses did not take place before the 
active sinking river, with its variable water level and 
erosional power, had eaten away the rocky bottom of a 
higher passage and had carried away the deposits that 
had been partly introduced into the river by percolating 
waters. Collapses and interconnections could not be 
formed at places where Podzemeljska Pivka did not 
intersect older passages or run below them, e.g. in the 
tourist section of Postojnska jama. Connections between 
the passages are only partly established at places where 
the distance between the two horizons is greater, e.g. 
between the Koliševka cave and the breakdown section 
Martelov podor, or at places where the sinking river 
was no longer capable of eroding and simultaneously 
carrying away the rubble of the forming breakdowns and 
older deposits (e.g. in Črna jama) (Gospodarič, 1976).

In his studies, Slabe (1995) deals with the spe-
leogenesis of the Postojnska jama cave system. Here 
he mentions that within the phreatic zone the oldest 
streams ran from the SE towards the N and NW as 
well as through the predecessor of Pivka jama. At that 
time or a little later, the water from Otoška jama flowed 
towards the E and NE. Presumably there were several 
sinks. Younger epi-phreatic streams passing from the 
S towards the N formed the cave section Stara jama. 
Zgornji Tartarus was reactivated when the water from 
the SW, probably from the predecessor of the the pres-
ent Podzemeljska Pivka, flowed towards the N at very 
high flow rates.
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5.0. HIDROGRAFSKE 
RAZMERE PIVŠKE 
KOTLINE

5.0. HYDROGRAPHIC 
CONDITIONS OF THE 
PIVKA BASIN

 
Reka Piv ka, ki pri te če s fli šne ga po vir ja Pivš ke kot li ne 
in te če sko zi si stem Po stojn skih jam (sli ka 1, pri lo ga 1), 
iz gi nja v od toč nem si fo nu v Piv ki jami ter se po okrog 2 
km po ja vi v Pivš kem ro ka vu Pla nin ske jame. Na se ver-
nem obrob ju Pla nin ske ga po lja po ni ka kot reka Uni ca, 
ki pri ha ja na dan v iz vi rih Ljub lja ni ce. Tako pri pa da 
čr no mor ske mu po reč ju (Gos po da rič & Ha bič, 1976). 
Pov preč ni let ni pre tok Piv ke je 5,26 m3/s, v Po stoj ni pa 
pade let no pov preč no 1.644 mm pa da vin. 

Bar va nja v letu 1988 (Ha bič, 1989) so po ka za la 
bi fur ka ci jo Piv ke, kar po me ni, da se le-ta od vod nja va 
tudi pro ti iz vi rom Vi pa ve in tako pri pa da Ja dran ske mu 
in Čr no mor ske mu po reč ju. Vzro ki za pod ze melj sko 
raz te ka nje so raz lič ni, po leg geo loš ke zgrad be in razpo-
ka no sti kam nin ima po mem bno vlo go mla da tek to ni ka 
in po mi ka nje blo kov, po di ra nje in za si pa nje ro vov ter 
splo šni raz voj vod nih poti v šir šem ob moč ju (Ha bič, 
1989). Po leg pod ze melj ske pa ob sta ja tudi po vr šin ska 
bi fur ka ci ja, saj se ob viš jih vo do sta jih del ja vor niš kih 
voda pre li va v po vr šin sko Piv ko, ki sku paj z Na noš či co 
na pa ja po stojn sko pod zem lje in po tej poti tudi iz vi re 
Uni ce (Ha bič, 1989, 238).

  

The Pivka river, which flows from the flysch catchment 
area of the Pivka basin and runs through the Postojnska 
jama system (Figure 1, Annex 1), disappears into the 
sump of Pivka jama and after about 2 km reappears in 
the Pivka branch of Planinska jama. At the N margin of 
the polje of Planina, the river sinks under the name of 
Unica and reappears at the sources of the Ljubljanica. 
Thus the Pivka is part of the Black Sea drainage basin 
(Gospodarič & Habič, 1976). The average discharge of 
the Pivka is 5.26 m3/s. At Postojna the average annual 
precipitation is 1,644 mm.

Dye-tracing experiments in 1988 (Habič, 1989) 
provided evidence of the bifurcation of the Pivka, for 
the river also drains towards the sources of the Vipava 
and thus forms part of both the Adriatic and the Black 
Sea drainage basins. There are various reasons for 
underground bifurcation; besides geological structure 
and fracturing of rocks,  important roles are played by 
neotectonics and movements of blocks, breakdowns and 
the filling of passages, as well as general development 
of the water routes in the wider area (Habič, 1989). 
Besides the underground bifurcation we may encounter 
also surface bifurcation. When the water table is high, 
part of the Javorniki waters flow into the surface Pivka 
which, together with the Nanoščica, feeds the Postojna 
underground and in this way also the sources of the 
Unica (Habič, 1989, 238).
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6.0. METODE DELA
 

6.0. METHODS OF 
WORK

Glav na me to da mo je ga dela v jami in na po vrš ju je po-
drob no tek ton sko-li to loš ko kar tiranje. To me to do je na 
kraš kih po vr šin skih te re nih uve del Čar (1982, 1983), 
na pri me ru Pred ja me (Še be la, 1991) pa sem jo pr vič 
preiz ku si la v jam skih ro vih v me ri lu 1:1.000. Iz ka za lo 
se je, da je za ra di bolj še pre gled no sti kar ti ra nje v jami 
še laž je kot na površ ju. Jam ske pro sto re je kar ti ral tudi 
Gos po da rič (1965,1976), ki je pou da ril pred vsem pre-
lom ne plosk ve in raz po ke, a jih ni zdru že val v tek ton sko 
pre tr te cone. 

Pri po drob nem tek ton sko-li to loš kem kar ti ra nju 
ozem lja nad Pred ja mo (Še be la, 1991), se je pri kar ti-
ra nju v me ri lu 1:5.000 po ka za lo, da je tako me ri lo za 
pri mer ja vo z jamo, ki je bila kar ti ra na v me ri lu 1:1.000 
(Še be la, 1991), pre ma lo na tanč no. Pri kar ti ra nju po vrš ja 
nad si ste mom Po stojn skih jam sem se zato od lo či la za 
me ri lo 1:2.500.

V ro vih siste ma Po stojn skih jam sem po drob no 
tek ton sko-li to loš ko kar ti ra la v me ri lu 1:500, konč ni pri-
kaz po dat kov je bil iz de lan v me ri lu 1:2.000 (pri lo ga 1).

Upo šte va la sem tudi de li tev pre lom ne cone na 
no tra njo in zu na njo (Pla cer, 1982) ter splo šne za ko ni-
to sti tek to ni ke pri do lo če va nju sme ri in pre mi kov ob 
pre lom nih plosk vah  (De Sit ter, 1956; Mc Clay, 1992; 
Ram say & Hu ber, 1987 a in b).

Pri delu na po vrš ju sem upo rab lja la le tal ske 
po snet ke v me ri lu 1:5.000 (pri lo ga 5). Me to do sem us-
pe šno upo ra bi la že pri kar tiranju nad Pred ja mo (Še be la, 
1991, 1995 a).

Geo loš ke in spe leo loš ke po dat ke iz jam skih 
ro vov sem pri ka za la s preč ni mi pro fi li na raz lič nih  
raz da ljah, in si cer od  10 do 50 m. Na pod la gi zna čil ne 
ob li ke preč ne ga pro fi la in tek ton sko-li to loš kih raz mer 
v jam skih ro vih sem uved la kla si fi ka ci jo ob li ke jam skih 
ro vov v od vi sno sti od geo loš kih raz mer, kjer je bilo le 
mo go če (pri lo ga 4).

Dob lje ne geo loš ke po dat ke po vrš ja sem pri mer-
ja la z jam ski mi in obrat no, za kar sem upo ra bi la vzdolž-
ne pro fi le (pri lo ga 1). Ver tikal na raz da lja od po vrš ja do 
jam skih ro vov je 20-110 m.

Geo loš ke po dat ke sem pri ka za la tudi sta ti stič no. 
Po go sto sti geo loš kih ele men tov pla sti ap nen ca na po vrš-
ju in v jam skih ro vih sem izri sa la na Schmid to vi mre ži. 

The principal method used in my work in the cave and 
on the surface is detailed tectonic-lithological mapping. 
This method was introduced in karst surface terrains by 
Čar (1982, 1983). I used the method in cave passages 
and chambers for the first time, more specifically in the 
Predjama cave (Šebela, 1991) at a scale of 1:1,000. It 
turned out that because of better visibility mapping in the 
cave is even easier than on the surface. Cave passages 
and chambers were also mapped by Gospodarič (1965, 
1976), who put emphasis particularly on fault planes 
and fissures which he did not include in tectonically 
fractured zones.

During my detailed tectonic-lithological map-
ping of the area above Predjama (Šebela, 1991), it turned 
out while mapping at a scale of 1:5,000 that such a scale 
is not large enough for making an accurate comparison 
with the cave which had been mapped at a scale of 
1:1,000  (Šebela, 1991). For mapping the surface above 
the Postojnska jama cave system, I therefore decided to 
use the 1:2,500 scale.

In the passages and chambers of the Postojnska 
jama cave system, I carried out detailed tectonic-litho-
logical mapping at a scale of 1:500, the final presentation 
of the data being at a scale of 1:2,000 (Annex 1).

I took into account also the division of the 
fault zone into the inner zone and outer zone (Placer, 
1982), as well as the general principles of tectonics in 
determining the directions and movements along fault 
planes (De Sitter, 1956; McClay, 1992; Ramsay & 
Huber, 1987 a and b).

During my work on the surface, I used aerial pho-
tographs at a scale of 1:5,000 (Annex 5). I had already 
used this method successfully during the mapping above 
the Predjama cave (Šebela, 1991, 1995 a).

Using cross-sections, I demonstrated geological 
and speleological data about the cave passages and 
chambers at various distances apart, i.e. from 10 m to 
50 m. Whenever possible, I introduced the classifica-
tion of cave passage shapes dependent on geological 
conditions on the basis of the characteristic shapes of 
the cross-sections and tectonic-lithological conditions 
in the cave passages and chambers (Annex 4).

By means of longitudinal sections, I compared 
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Pri mer ja vo po go sto sti sme ri raz po klinskih, po ru še nih, 
zdrob lje nih ter vseh pre tr tih con sku paj na po vrš ju in v 
jami sem pri ka za la z ro ze ta mi.

 

the geological data obtained about the surface with those 
about the cave, and conversely (Annex 1). The vertical 
distance between the surface and the cave passages is 
20 m to 110 m.

Geological data were illustrated also statistically. 
On Schmidt’s net, I presented the frequencies of geo-
logical elements of the limestone beds on the surface 
and those in the cave passages. By constructing rose 
diagrams, I made a comparison between the frequencies 
of orientation of the fissured, broken, crushed and all the 
fractured zones on the surface and in the cave.
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7.0. TEKTONSKO-
LITOLOŠKO 
KARTIRANJE SISTEMA 
POSTOJNSKIH JAM

7.0. TECTONIC-LITH-
OLOGICAL MAPPING 
OF THE POSTOJNSKA 
JAMA CAVE SYSTEM

7.1. Litološko kartiranje
 
Os nov ni po dat ki li to loš ke ga kar ti ra nja jam skih ro vov so 
pri kazani na pri lo gah 1 in 2. Li to loš ki stol pec kam nin v 
si ste mu Po stojn skih jam, za ka te re ga sem na re di la tudi 
pri mer ja vo z li to loš kim stolp cem Gos po da ri ča (1965), 
je pri ka zan na sli ki 2. Pri do lo či tvi raz lič nih li to loš kih 
zna čil no sti kam nin v si ste mu Po stojnskih jam sem se 
opi ra la na ra zi ska ve Šri bar ja (1995), ki je ob ce sti med 
sle po do li no Ri sov ca in Mag da le no goro ra zi skal  pro fil 
de be li ne 760 m ter na re zul ta te Riž nar ja (1997), ki je 
geo loš ko kar ti ral oko li co Po stoj ne. 

Rovi si ste ma Po stojn skih jam so raz vi ti v 825 m 
de be lem li to loš kem stolp cu zgor nje kred ne ga ap nen ca 
(sli ka 2). Ker so rovi raz vi ti v obeh kri lih Po stojn ske 
an ti kli na le, pre ha ja mo po pod ze melj skem toku reke 
Piv ke iz se no nij skih ap nen cev v tu ro nij ske in zgor nje 
ce no ma nij ske.

 Po nor ni vhod v sis tem Po stojn skih jam (sli ka 
3 in sli ka 4) se je ob li ko val v le zi kah pou dar je nih z 
med plast ni mi zdr si (sli ka 4). Skraj ni juž ni in skraj ni 
se ver ni del zna nih ro vov je raz vit v de be lo plast na tem, 
sivo rja vem ap nen cu (sli ka 2). Po sta ro sti pri pa da se-
no ni ju K2

3.
 V no tra njo sti jame, in si cer v Rovu pod pi sov 

(sli ka 6), dvo ra ni Ve li ki dom in Bios pe leo loš ki po sta ji 
(pri lo ga 1 in 2), vpa da de be lo plast nat (1,5 do 2 m) ap-
ne nec od 30 do 500 pro ti ju go za ho du.

 Do Kon gre sne dvo ra ne (pri lo ga 1 in 2, sli ka 
2) gra di jam ske ste ne zelo de be lo plast nat ap ne nec, 
se no nij ske sta ro sti K2

3. De be li na ho ri zon ta je 225 m. 
Med Bios pe leo loš ko po sta jo (pri lo ga 1) in Kon gre sno 
dvo ra no so zna čil ni po do ri, ki na vzhod nih stra neh 
jam skih pro sto rov us tvar ja jo po dor ne na si pe. Po do ri 
so se ob li ko va li po tek ton sko pre tr tih co nah, pa tudi 
po le zi kah, kar je pri ka za no v preč nih pro fi lih 10-10*, 
11-11* in 12-12* (pri lo ga 1).

  Kri stal ni rov (pri lo ga 1 in 2) je ob li ko van v 
de be lo plast na tem, rja vo si vem ap nen cu. Po ne kod so 
os tan ki ru di stov tako šte vil ni, da je moč go vo ri ti o lu-
ma ke li. Smer vpa da pla sti je proti se ve ro za ho du 320-
3400, vpad ni kot pa 30-500. De be li na for ma ci je je 225 

7.1. Lithological Mapping

The basic data for the lithological mapping of the cave 
passages are presented in Annexes 1 and 2. The litholog-
ical column in the Postonjska jama cave system which 
I compared with the lithological column of Gospodarič 
(1965), is presented in Figure 2. By defining different 
lithological characteristics in the cave system I relied 
on the researches of Šribar (1995), who investigated a 
760 m thick profile along the road between the Risovec 
blind valley and Magdalena gora, and on the results of 
Rižnar (1997), who mapped the surroundings of Pos-
tojna geologically.

The Postojnska jama cave system passages 
are developed in the Upper Cretaceous limestone 825 
m thick (Figure 2). As the passages are developed in 
both flanks of the Postojna anticline, we pass along the 
underground Pivka river from Senonian into Turonian 
and Upper Cenomanian limestone.

The river entrance into the cave (Figure 3 and 
4) was formed along bedding planes deformed by 
interbedded movements (Figure 4). The most S and 
most N parts of the known passages are developed in 
thick-bedded grey-brown limestone (Figure 2) belong-
ing to Senonian K2

3.
In the cave interior, for example in Rov podpisov 

(Figure 6), Veliki dom chamber and Biospeleološka 
postaja (Annexes 1 and 2), the thick-bedded limestone 
(1.5-2 m) dips from 30 to 50o towards the SW.

As far as Kongresna dvorana (Annexes 1 and 2, 
Figure 2) the cave walls are built of a very thick-bedded 
limestone of Senonian age K2

3. The horizon thickness is 
225 m. Between Biospeleološka postaja (Annex 1) and 
Kongresna dvorana there are characteristic collapses 
which create collapse cone on the E sides of the cave 
chamber. The collapses were formed along tectonical-
ly fractured zones, and also along bedding planes, as 
presented in cross-sections 10-10*, 11-11* and 12-12* 
(Annex 1).

Kristalni rov (Annexes 1 and 2) is formed in 
thick-bedded brown-grey coloured limestone. In places 
the rudist remains are so numerous that one can talk 
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Sli ka 2. Pri mer ja va li to loš kih stolp cev in po lo žaj ne ka te rih 
preč nih pro fi lov gle de na li to loš ki stol pec. 

 A: li to loš ki stol pec si ste ma Po stojn skih jam (po Gos po da-
ri ču, 1965, 1976). a1 ap ne nec z ro žen ci (60 m in več), a2 
ne plast nat ap ne nec (100 m), a3 plast nat ap ne nec (130 m), 
a4 de be lo plast nat ap ne nec (250 m), a5 plast nat ap ne nec. 

 B: li to loš ki stol pec si ste ma Po stojn skih jam. b1 tan ko 
plast nat (siv) ap ne nec z ro žen ci (100 m), b2 de be lo plast nat 
ap ne nec (35 m), b3 zelo de be lo plast nat (bel) ap ne nec (99 
m), b4 de be lo plast nat (sivo rjav) ap ne nec z ru di sti (225 
m), b5 zelo de be lo plast nat ap ne nec (225 m), b6 de be lo 
plast nat (sivo rjav) ap ne nec (141 m)

 C: li to loš ki stol pec po vrš ja nad si ste mom Po stojn skih 
jam. c1 tan ko plast nat ap ne nec (siv do tem no siv, 165 m), 
c2 de be lo plast nat ap ne nec (50 m) c3 zelo de be lo plast nat 
(svet lo rjav) ap ne nec (do 35 m), c4 zelo de be lo plast nat 
(bel) ap ne nec s hon dro dont nim ho ri zon tom (do 110 m), 
c5 de be lo plast nat (rja vo siv) ap ne nec z ru di sti (290 m), 
c6 zelo de be lo plast nat (rja vo siv) ap ne nec z ru di sti (420 
m), c7 de be lo plast nat ap ne nec (130 m), c8 ba zal ni kon-
glo me rat (1-2 m), c9 fliš.

Figure 2. Comparison of lithological columns and the position 
of some cross-sections position in the lithological column.

 A: Postojnska jama cave system lithological column 
(according to Gospodarič, 1965, 1976). a1 limestone with 
cherts (60 m and more), a2 nonbedded limestone (100 m), 
a3 bedded limestone (130 m), a4 thick-bedded limestone 
(250 m), a5 bedded limestone.

 B: Postojnska jama cave system lithological column. 
b1 thin-bedded (grey) limestone with cherts (100 m), 

b2 thick-bedded limestone (35 m), b3 very thick-bedded 
(white) limestone (99 m), b4 thick bedded (grey-brown) 
limestone with rudists (225 m), b5 very thick-bedded lime-
stone (225 m), b6 thick-bedded (grey-brown) limestone 
(141 m).

 C: surface lithological column over the Postojnska jama 
cave system. c1 hin-bedded limestone (grey to dark grey, 
165 m), c2 thick-bedded limestone (50 m), c3 very thick- 
bedded (light brown) limestone (up to 35 m), c4 very 
thick-bedded (white) limestone with Chondrodonta hori-
zon (up to 110 m), c5 thick-bedded (brown-grey) limestone 
with rudists (290 m), c6 very thick-bedded (brown-grey) 
limestone with rudists (420 m), c7 thick-bedded limestone 
(130 m), c8 basal conglomerate (1-2 m), c9 flysch.

7

about lumakelle. The bedding plane dip strike is towards 
NW (320-340o), and the dip angle is 30-50o. The for-
mation thickness is 225 m (b4 in Figure 2). Gospodarič 
(1965) classified the limestone as Turonian (Figure 2).

Before the passage turning towards Male jame 
the bedding planes dip first towards W (260/20), and 
afterwards turn towards SW. On the left side of the 
passage, in front of  Male jame, there are syncline 
flexible bedding planes an almost E-W direction. The 
general direction of the syncline flexible bedding planes  
is transverse to the Postojna anticline direction, and 
thus represents a secondary deformation in the folding 
development.

The coures of  the NE part of Male jame is a ser-
pentine winding passage with  very explicit stratification 
(Figure 7). The thick-bedded limestone (0.5-1 m) dips 

m (b4 na sli ki 2). Gos po da rič (1965) je ap nen ce uvrš čal 
v tu ro nij (sli ka 2).

 Pred od ce pom rova za Male jame  pla sti spr-
va vpa da jo pro ti za ho du (260/20), po od ce pu pa pro ti 
ju go za hodu. Na levi stra ni rova pred Ma li mi ja ma mi 
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Sli ka 3. Vhod v si stem Po stojn skih jam (foto S. Še be la).
Figure 3. Entrance to the Postojnska jama cave system (photo S. Šebela).

Sli ka 4. Da nes neak tiv ni in ak tiv ni vho di v si stem Po stojn skih jam so raz vi ti v late ral no is tih pla steh (foto S. Še be la).
Figure 4. The present inactive and active entrances to the Postojnska jama cave system are developed in the same bed  
(photo S. Šebela).
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so sin kli nal no upog nje ne pla sti v sme ri  sko raj vzhod-
za hod. Ge ne ral na smer sin kli nal no upog nje nih pla sti je 
preč na na po tek Po stojn ske an ti kli na le, tako da pred-
stav lja se kun dar ne de for ma ci je gle de na raz voj gu banja.

 Pre del jame se ve rovz hod no od Ma lih jam je 
vi ju gast rov  z zelo izra zi to stra ti fi ka ci jo (sli ka 7). De-
be lo plast nat ap ne nec (0,5-1m) vpa da pro ti ju go za ho du 
240/30-40. Jam ski rov  de lo ma sle di le zi kam od ka te rih 
so ne ka te re pou dar je ne z med plast ni mi zdr si (sli ka 8). 
Del rova pa po te ka preč no na smer le zik (sli ka 7). Med 
sled nji mi so se po ne kod ob li ko va le strop ne in sten ske 
kot li ce.

 V Rovu brez ime na gra di jam ske ste ne zelo 
de be lo plast nat bel in red ke je siv ap ne nec (sli ka 2). 
Gos po da rič (1976) je te ap nen ce uvrš čal v tu ro nij. Po 
Šri bar ju (1995) pri pa da jo pla sti že zg. ce no ma ni ju do 
sred nje tu ro ni ju, po Riž nar ju (1997) pa zg.ce no ma ni ju. 
Oba sta svo je ugo to vi tve pov ze ma la po raz de li tvi kred-
nih kar bo nat nih kam nin na geo loš ki kar ti ju go za hod ne 
Slo ve ni je (Jurkov šek et al., 1996)

 Pi sa ni rov so s se di men to loš ke ga in li to loš ke ga 
sta liš ča že več krat ra zi sko va li (Gos po da rič, 1963; Še be-
la, 1989; 1992). Po Gos po da ri ču (1963) je osred nji del 
Pi sa ne ga rova raz vit v si li fi ci ra nih in do lo mi ti zi ra nih 
ap nen cih.

 Juž ni del Pisa ne ga rova se je ob li ko val v de be lo 
plast na tem ap nen cu z vpa dom 10-200 pro ti ju go za ho du. 
V osred njem delu rova so na vzhod ni ste ni dvo ra ne an-

towards the SW 240/30-40. The cave passage partially 
follows the bedding planes where some of them are tec-
tonicaly deformed by interbedded movements (Figure 
8). A part of the passage is transverse to the bedding 
plane direction (Figure 7). In places ceiling and wall 
potholes were formed among the latter.

In Rov brez imena the cave walls are formed of 
a very thick-bedded white and rarely grey limestone 
(Figure 2). Gospodarič (1976) classified this limestone 
as Turonian. Šribar (1995) placed these bedding planes 
in the Upper Cenomanian to Middle Turonian, and 
Rižnar (1997) in the Upper Cenomanian. Both of them 
summarised their findings according to the distribution 
of Cretaceous carbonate rocks on the SW Slovenia 
geological map (Jurkovšek et al., 1996).

Pisani rov has already been researched many 
times from sedimentological and lithological points of 
view (Gospodarič, 1963; Šebela, 1989; 1992). Gosp-
odarič (1963) claims that the central part of Pisani rov 
is developed in the silicified and dolomitised limestone.

The S part of Pisani rov was formed in a 
thick-bedded limestone with a dip of 10-20o towards 
the SW. On the E wall of the central part of the passage 
there are anticline flexible bedding planes which are 
already completely horizontal in the vertical distance 
of three metres towards the chamber ceiling. As to the 
axis course of the Postojna anticline (Annexes 1 and 2) 
we may assume that in Pisani rov, Čarobni vrt, Ruski 
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Sli ka 5. Po pla va pred si ste mom Po stojn skih jam (ok to ber 1992, foto J. Haj na).
Figure 5. Flood in front of the Postojnska jama cave system (October 1992, photo J. Hajna).
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ti kli nal no upog nje ne pla sti, ki se na ver ti kal ni raz da lji 
treh me trov pro ti stro pu dvo ra ne že po vsem izrav na jo. 
Gle de na po tek osi Po stojn ske an ti kli na le (pri lo ga 1 
in 2), lah ko v Pi sa nem rovu, Ča rob nem vrtu, Ru skem 
rovu in Skal nem rovu (v Mag da le ni jami) skle pa mo na 
an ti kli na lo, ka te re os je od osi Po stojn ske an ti kli na le 
od mak nje na za  250 pro ti ju govz ho du. Ele men ti vpa da 
se ver ne ga kri la an ti kli nal no upog nje nih pla sti v Pi sa nem 
rovu so 20/20 in juž ne ga kri la 200/15. V na da lje va nju 
rova pro ti se ve ru vpa da ap ne nec pro ti za ho du, in si-
cer v osred njem delu za 50 in v se ver nem 5-300. Strop 
naj se ver nej še ga dela Pi sa ne ga rova se je ob li ko val po 
plast na to sti.

 V pre de lu jame od juž ne ga vho da v Pi sa ni rov 
do vznož ja Ve li ke gore vpa da jo zgor nje kred ni ap nen ci 
pro ti ju go za ho du. Ap ne nec je tan ko do de be lo plast nat 
(0,1 do 1 m). Tudi do 20 m ši rok jam ski rov je ob li ko van 
po le zi ki.

 V Ča rob nem vrtu opa zu je mo teme an ti kli na le, 
ka te re osna rav ni na po te ka v Di nar ski sme ri (pri lo ga 1 
in 2). V obeh kri lih vpa da jo pla sti za 5-200 pro ti ju go-
za ho du ozi ro ma se ve rovz ho du.

 Ve li ka gora je naj več ja po dor na dvo ra na v 
si ste mu Po stojn skih jam. Obliko va la se je v de be lo 
plast na tem (0,5 do 1,5 m) ap nen cu (sli ka 9) z vpad nim 
ko tom 40-500 pro ti ju go za ho du. Po Gos po da ri ču (1976) 
gre za tu ro nij sko sta rost, po Riž nar ju (1997) pa za zg. 
ce no ma nij.

rov and Skalni rov (in Magdalena jama) there is an 
anticline whose axis is declined by 25o towards the SE 
of the Postojna anticline axis. In Pisani rov the N flank 
flexible bedding plane dip elements are 20/20, and the 
on the S flank 200/15. In the further passage section to 
the N the limestone dips towards the W, in the central 
part at 5o, and in the N from 5-30o. The ceiling of the 
most N part of Pisani rov was formed along bedding.

In the cave section from the S entrance into 
Pisani rov, and to the foot of Velika gora, the Upper 
Cretaceous limestone dips SW. The limestone varies 
from thin to thick- bedded (0.1-1 m). Even up to 20 m 
wide passage is formed along the bedding plane.

In Čarobni vrt we see the anticline crest where 
the axis plane runs in the Dinaric direction (Annexes 1 
and 2). On both flanks the bedding planes dip for 5-20o 
to SW and NE respectively.

Velika gora is the biggest collapse chamber in 
the Postojnska jama cave system. It was formed in the 
thick-bedded (0.5-1.5 m) limestone (Figure 9) with 
a dip angle of 40-50o towards the SW. According to 
Gospodarič (1976) it is of the Turonian age, as to Rižnar 
(1997) it is Upper Cenomanian.

The Velika gora collapse was formed in a strong-
ly expressed Dinaric fault zone and along bedding 
planes (Figure 9). Interbedded movements in the SW 
flank of the anticline which runs through Čarobni vrt 
had an important role in forming the chamber.

Sli ka 6. Rov pod pi sov, le zi ka pou dar je na z med plast nim zdr som (foto S. Še be la).
Figure 6. Rov podpisov, bedding plane emphasised by an interbedded movement (photo S. Šebela).
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7

Sli ka 7. Del rova po te ka vzpo red no s 
sle me ni tvi jo pla sti, del pa preč no na 
sle me ni tev; pre del me androv (foto 
J. Haj na).

Figure 7. A part of the passage runs parallel 
to the bedding plane direction, and 
a part transversally to the direction; 
meander region (photo J. Hajna).

Sli ka 8. Le zi ka pou dar je na z 
med plast nim zdr som (foto 
J. Haj na).

Figure 8. Bedding plane em-
phasised by an interbedded 
movement (photo J. Hajna).

 Po dor na Ve li ki gori se je ob li ko val v moč no 
izra že ni Di nar ski pre lom ni coni ter po le zi kah (sli ka 9). 
Tudi med plast ni zdr si  v ju go za hod nem kri lu an ti kli na le, 
ki po te ka sko zi Ča rob ni vrt, so ime li po mem bno vlo go 
pri ob li ko va nju dvo ra ne.

 Lepe jame  in Ru ski rov le ži jo v tan ko plast-
na tih si vih ap nen cih z ro žen ci (sli ka 2 in sli ka 10). Gre 
za tan ko plast na te ap nen ce s po la mi, le ča mi in plast mi 

Lepe jame and Ruski rov lie in a thin-bedded 
grey limestone with cherts (Figure 2 and Figure 10). 
There is a thin-bedded limestone with layers, lenses 
and nodules of cherts. By  microscopic examination 
of the cherts I found in certain cases a late diagenetic 
replacement of quartz by calcite (Šebela, 1989). 

In the W part of Lepe jame there are elements of 
a bedding plane dipping 210-230/30-50. Between Lepe 
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ro žen cev. Z mi kro skop sko prei ska vo ro žen cev sem v 
do lo če nih pri me rih ugo to vi la poz no dia ge net sko na-
do meš ča nje kre me na s kal ci tom (Še be la, 1989).

 V za hod nem delu Le pih jam so ele men ti vpa da 
pla sti 210-230/30-50. Med Le pi mi ja ma mi in Ru skim 
ro vom opa zu je mo nei zra zi to sin kli nal no upog nje ne 
pla sti (pri lo ga 1 in 2). Rov je na stal v tan ko plast na tem 
si vem do čr nem ap nen cu z ro žen ci.

 Rov Le pih jam in Ru ske ga rova se je ne koč 
ver jet no na da lje val pro ti da nes zna nim ro vom  Vil har-
je ve ga rova. Ap nen ce z ro žen ci naj de mo tudi v Par ti-
zan skem rovu, Krož nem in Skal nem  rovu Mag da le ne 
jame, Mar te lo vi dvo ra ni ter juž nem delu Čr ne jame, to 
je v rovu, ki vodi do Vil har je ve ga rova. Ap ne nec z ro-
ženci (sli ka 2, b1) pred stav lja na sta rej še v jam skih ro vih 
do stop ne pla sti zgor nje kred ne sta ro sti.

 V po dor ni dvo ra ni Ru ske ga rova (pri lo ga 1) je 
an ti kli na la izra zi to ob li ko va na. Če prav teme an ti kli na le 
ni po seb no os tro, pa je na gib kril do volj izra zit. V te me-
nu an ti kli na le so moč no pou dar je ni med plast ni zdr si, ki 
se v bliž njem umet nem Par ti zan skem rovu po ja vi jo še 
več krat, pred vsem za ra di bli ži ne Po stojn ske an ti kli na le 
(pri lo ga 1 in 2).

Kon cert na dvo ra na je ob li ko va na v zelo de be lo 
plast na tem ap nen cu, ka te re ga skup na de be li na v li to loš-
kem stolp cu ob se ga 99 m (b3 na sli ki 2). Bel ap ne nec 
je po Gos po da ri ču (1976) tu ro nij ske sta ro sti. Po dor na 
dvo ra na je na sta la v pre lom ni coni št. 5 in po le zi kah 
pou dar je nih z med plast ni mi zdr si.

Del Zgor nje ga in Spod nji Tar tarus sta ob li ko-
va na že v se no nij skem ap nen cu. Pla sti vpa da jo pro ti 
ju go za ho du. Po ne kod, pred vsem v Spod njem Tar ta ru su 

jame and Ruski rov we see gentle syncline flexible bed-
ding planes (Annexes 1 and 2). The passage was formed 
in a thin-bedded grey to black limestone with cherts.

At one term the Lepe jame and Ruski rov passage 
probably continued on towards the passages of Vilharjev 
rov.  We can also find limestone with cherts in Parti-
zanski rov, Krožni and Skalni rov of Magdalena jama, 
in Martelova dvorana and in the S part of Črna jama, 
that is in the passage which leads to Vilharjev rov. The 
limestone with cherts (Figure 2, b1) represents the oldest 
accessible Upper Cretaceous beds in the cave passages.

In the Ruski rov collapse chamber (Annex 1) 
the anticline is explicitly formed. Although the anti-
cline crest is not especially sharp, the inclination of the 
flanks is explicit enough. The interbedded movements 
are strongly emphasised in the anticline crest, and they 
appear even several times in the near artificial Partizan-
ski rov, mainly due to the Postojna anticline vicinity 
(Annexes 1 and 2).

Koncertna dvorana is formed in a very thick-bed-
ded limestone where the common thickness in the 
lithological column comprises 99 m (b3 in Figure 2). 
According to Gospodarič (1976) the white limestone is 
of Turonian age. The collapsed chamber was formed in 
the fault zone No. 5, and along bedding planes deformed 
by interbedded movements.

A part of Zgornji and Spodnji Tartarus were 
formed in the Senonian limestone. The bedding planes 
dip towards SW. In some places, mainly in Spodnji Tar-
tarus, the bedding planes are deformed by interbedded 
movements. The bedding thickness where there are also 
some rudist remains is from 0.5 m to 1 m.

7

Sli ka 9. Na Ve li ki gori vpa da ap ne nec 
pro ti ju go za ho du (po gled pro ti se-
ve ro za ho du) (foto J. Haj na).

Figure 9. At Velika gora the limestone 
dips towards SW (view looking 
NW) (photo J. Hajna).
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Sli ka 10. Le če ro žen cev v Ru skem rovu (foto S. Še be la).
Figure 10. Chert lenses in Ruski rov (photo S. Šebela).

so le zi ke pou dar je ne z med plast ni mi zdr si. De be li na 
pla sti, v ka te rih so tudi ru dist ni os tan ki, je 0,5 m do 1 m.

Ru ski rov je z umet nim Parti zan skim ro vom 
po ve zan s Čr no jamo. V juž nem delu umet ne ga rova 
so ap nen ci z ro žen ci naj prej upog nje ni v bla go sin kli-
na lo, nato pa pro ti se ve ru pre ha ja mo v teme Po stojn ske 
an ti kli na le. 

Rovi Čr ne jame so zgra je ni iz de be lej še plast na-
te ga ap nen ca (0,5-1 m). V pri toč nem si fo nu pod ze melj-
ske Piv ke, to je že v Piv ka jami so rovi raz vi ti v zelo 
de be lo plast na tem svet lo si vem do be lem ap nen cu, ki 
vse bu je ve li ko ru dist nih os tan kov.

Med Čr no in Piv ko jamo vpad pla sti pro ti se ve rovz-
ho du in se ve ro za ho du ka že na potek an ti kli nal no upog nje nih 
pla sti v sme ri sko raj se ver-jug, ozi ro ma SSV-JJZ.     

V Piv ki jami je juž no od vhod ne udor ni ce bla ga 
sin kli na la v sme ri se ve rovz hod-ju go za hod. 

V Pod ze melj ski Piv ki, juž no od Mar te lo ve dvo-
ra ne, pa vse do po nor ne ga vho da reke Pivke v si stem 
Po stojn skih jam (pri lo ga 1) vpa da jo de be lo plast na ti 
ap nen ci pro ti ju go za ho du za 40-600. Vse sko zi lah ko 
opa zu je mo pla sti pou dar je ne z med plast ni mi zdr si. Rov 
Pod ze melj ske Piv ke pre ha ja ju go za hod no od Mar te lo-
ve ga po do ra iz tu ro nij skih ap nen cev v se no nij ske.

Po go stost in raz po re di tev po lov pla sti v ro vih 
si ste ma Po stojn skih jam pri ka zu je sli ka 11. Po dat ki 
131 me ri tev  ka že jo po lo žaj osi Po stojn ske an ti kli na le 
v sme ri se ve ro za hod-ju govz hod. Opa zi mo pa tudi po-
tek še ene an ti kli na le v sme ri sko raj se ver-jug, oziroma 
SSZ-JJV. Sled njo sem do lo či la med Čr no in Piv ko jamo 
(pri lo ga 1 in 2).

Ruski rov is connected with Črna jama by the 
artificial tunnel Partizanski rov. In the S part  of the 
tunnel there is limestone with cherts folded to a gentle 
syncline, and then to the N we reach  the crest of the 
Postojna anticline.

The pasages of Črna jama are in a thicker-bedded 
limestone (0.5-1 m). In the upstream sump in Pivka 
jama the passages are developed in a very thick-bedded 
light grey to white limestone which contains a lot of 
rudist remains.

The bedding plane dip between Črna jama and 
Pivka jama towards NE and NW shows the anticline 
flexible bedding planes course change into directions 
of almost NS or NNE-SSW respectively.

On the S side of the E collapse doline of Pivka 
jama there is a gentle syncline in NE-SW direction.

In Podzemeljska Pivka S of Martelova dvorana 
and all the way along to the Pivka river entrance into the 
Postojnska jama cave system (Annex 1) the thick-bed-
ded limestone dips towards SW for 40-60o. All the time 
we can observe the bedding planes deformed by inter-
bedded movements. The Podzemeljska Pivka passage 
passes over from Turonian to Senonian limestone in the 
SW of Martelov podor.

The Postojnska jama cave system passages poles 
frequency of bedding planes is presented in Figure 11. 
131 measurements show the Postojna anticline axis is in 
the NE-SW direction. We also see the course of another 
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Po treb no je pou da ri ti, da je Gos po da rič pri kar ti-
ra nju si ste ma Po stojn skih jam (1965) v me ri lu 1:2.000 
v Le pih ja mah, Ru skem rovu ter de lo ma tudi Pi sa nem 
rovu ugo to vil več an ti kli nal in sin kli nal, ka te rih osi so 
ve či no ma vzpo red ne osi Po stojn ske an ti kli na le, lah ko 
pa tudi preč ne na njo. Po svo jih opa zo va njih lah ko po-
tr dim, da ob sta ja jo, ven dar so zelo nei zra zi te, tako da je 
pra vil ne je go vo ri ti o an ti kli nal no in sin kli nal no upog-
njenih pla steh. Me nim, da gre kveč je mu za se kun dar ne 
gube (Di mi tri je vi ć, 1978, 208), ki pri pa da jo Po stojn ski 
an ti kli na li. V po droč ju te me na Po stojn ske an ti kli na le, 
kot tudi te me na an ti kli na le, ki po te ka od Skal ne ga rova 
(Mag da le na jama) v Pi sa ni rov, opa zu je mo več jo neu re-
je nost sme ri vpa da pla sti, kar na ka zu je, da gre za več je 
šte vi lo gub zno traj glav ne gube - Po stojn ske an ti kli na le.

 

7.2. Tektonsko kartiranje
 
Z me to do po drob ne ga tek ton sko-li to loš ke ga kar ti ra nja 
(Čar, 1982, 1983) sem kar ti ra la ce lot ni do stopni del si-
ste ma Po stojn skih jam, in si cer na te re nu v me ri lu 1:500.

Za po moč pri in ter pre ta ci ji po mem bno sti do lo-
če ne tek ton sko pre tr te cone v jami sem upo šte va la tudi 
re zul ta te s po vrš ja (po glav je 8.3.).

V si ste mu Po stojn skih jam lo či mo sta rej še de for-
ma ci je gu ba nja, ki pred stav lja jo Po stojn sko an ti kli na lo 
ter mlaj še pre lom ne de for ma ci je. Čar in Gos po da rič 
(1984) sta pre lom ne de for ma ci je med Po stojn sko kot-
li no, Pla nin skim in Cerk niš kim po ljem raz de li la v 4 ge-
ne ra ci je. Pri svo jem delu sem upo šte va la prav to de li tev. 
Po dro ben opis ge net ske kla si fi ka ci je je v po glav ju 3.3.2.

Reka Piv ka po ni ka na n.m.v  511 m. Ak tiv ni 
jam ski vhod se je raz vil v le zi kah, ki so pou dar je ne z 
med plast ni mi zdr si (sli ka 3). Za tu ri stič ni vhod v jamo 

anticline in a direction almost N-S or NNW-SSE. The 
latter I determined between Črna jama and Pivka jama 
(Annexes 1 and 2).

It is necessary to stress that, by mapping the Pos-
tojnska jama cave system at a scale of 1:2,000 in Lepe 
jame, Ruski rov and in part of Pisani rov Gospodarič 
(1965)  found more anticlines and synclines where the 
axes were mainly parallel to the Postojna anticline axis, 
but possibly also transverse to it. After my observations 
I can confirm that they exist, but they are very unde-
termined, thus it is more correct to talk about anticline 
and syncline flexible bedding planes. I think that  the 
most there are secondary folds (Dimitrijević, 1978, 208) 
which belong to the Postojna anticline. In the Postojna 
anticline apex crest, as well as the anticline crest which 
goes from Skalni rov (Magdalena jama) to Pisani rov, we 
observe greater bedding plane dip and strike disorder, 
which indicates that there is a greater number of folds 
inside the main fold – the Postojna anticline.

7.2 Tectonic Mapping

By a detailed tectonic-lithological mapping method 
(Čar, 1982, 1983) I mapped the entire accessible Pos-
tojnska jama cave system section, at a scale of 1:500.

For the assistance in interpreting the importance 
of the specific cave tectonically fractured zone I paid 
regard also to the surface results (Chapter 8.3.).

In the cave system we differentiate older folding 
deformations which represent the Postojna anticline, and 
younger fault deformations. Čar and Gospodarič (1984) 
divided the fault deformations with the area between 
Postojna basin, Planina and Cerknica into 4 generations. 
In my work I used this division. A genetic classification 
detailed description is in the Chapter 3.3.2.

The Pivka river sinks at 511 m above sea level. 
An active cave entrance was developed in bedding 
planes which were deformed by interbedded move-
ments (Figure 3). For the tourist entry into the cave 
the old passage filled up by cave sediments was dug 
through and enlarged. It  lies at 529.50 m above sea 
level. There is also an artificial platform in front of the 

7
Sli ka 11. Poli  pla sti v si ste mu Po stojn skih jam, n=131.
Figure 11. Poles  of the bedding planes in the Postojnska jama 

cave system, n=131.
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so pre ko pa li in po ve ča li star, z jam ski mi se di men ti za-
pol njen rov, ki da nes le ži v n.m.v. 529,50 m. Na tej vi ši ni 
je tudi umet na ploš čad pred jamo. Ome nje na n.m.v. je 
vze ta tudi za os no vo preč nih pro fi lov na pri lo gi 1. Ak-
tiv ni in neak tiv ni vho di v jamo so raz vi ti v la te ral no 
is tih plasteh, de be li ne okrog 6-7 m (sli ka 4), pri če mer 
je tre ba ome ni ti, da se niso ob li ko va li v isti le zi ki.

Ob po no ru Piv ke je še po seb no izra zit pre lom z 
zdrob lje no cono 130/80 (št.10), ki je opa zen kot str ma 
pre lom na ste na (sli ka 12), ob ka te ri je priš lo do ho ri-
zon tal nih pre mi kov. To po tr ju je tudi mor fo loš ka za je da 
na po vrš ju in po dor ni ma te rial ob pre lom ni plosk vi.

Po vho du v jamo se pro stor raz ši ri v dvo ra no 
Ve li ki dom, sko zi ka te ro te če reka Piv ka v rov Pod ze-
melj ske Piv ke. Dvo ra na je   raz vi ta v zdrob lje ni coni z 
ele men ti vpa da 110/80 in pred stav lja na da lje va nje cone 
št. 10 (pri lo ga 1). Se ver ni rob dvo ra ne ome ju je pre lom-
na cona 50/80, ki pro ti vzho du pre ha ja v cono 230/40.

Rov pod pi sov je v za čet nem delu raz vit v le zi ki, 
ki je pou dar je na z med plast ni mi zdr si. V na da lje va nju 
rova so opaz ne po ru še ne cone s smer jo vpa da 1100 in 
1000, ki pred stav lja jo vzpo red ne pre lom ne de for ma ci je 
pre lom ni coni št. 10. Kraj ši rov se ve rovz hod no od Rova 
pod pi sov je raz vit v raz po klin ski coni s smer jo vpa da 

cave at the same level. This level is taken also as the 
basis of cross-sections in Annex 1. Active and inactive 
entrances into the cave are developed in the laterally 
same bedding, about 6-7 m thick (Figure 4) where one 
should mention that they were not formed in the same 
bedding plane.

By the Pivka sink there is a particularly marked 
fault with a crushed zone 130/80 (No.10) which is 
noticed as a steep fault wall (Figure 12) along which 
horizontal movements occurred. This is likewise con-
firmed by a morphological notch on the surface, and by 
the collapse material by the fault plane.

Near the cave entrance the passage expands into 
the Veliki dom chamber through which the Pivka river 
flows to the Podzemeljska Pivka passage. The chamber 
is developed in the crushed zone with dip elements 
110/80 and represents the continuity of No.10 zone (An-
nex 1). The N chamber side is bounded by the fault zone 
50/80 which passes over to the zone 230/40 towards E.

In the initial part of Rov podpisov the passage 
is developed in a bedding plane which is deformed by 
interbedded movements. Further in along the passage 
one notices broken zones with the dip and strike 1100 
and 1000 which represents parallel fault deformations 

7

Sli ka 12. Pre lom na plo skev, ki ome ju je pre lom no cono št. 10 
(foto S. Še be la)

Figure 12. Fault plane which restrains  fault zone No. 10 
(photo S. Šebela).

Sli ka 13. Kon gre sna dvo ra na; zdrob lje na cona 100/70-90  
(po gled pro ti jugu) (foto J. Haj na).

Figure 13. Kongresna dvorana; crushed zone 100/70-90            
(view looking S) (photo J. Hajna).
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700 (pri lo ga 1).
Se ver ni del Bios pe leo loš ke po sta je se je ob-

li ko val v med plast nih zdr sih (pri lo ga 1, preč ni pro fil 
8-8*). Pre lom na cona 230/40 pred stav lja naj moč ne je 
izra žen zdrs.

Se ver no od Bios pe leo loš ke po sta je je v stro-
pu  opaz na pre lom na cona 100-1300 (pri lo ga 1, preč ni 
pro fil 9-9*).

V na da lje va nju pro ti se ve ru se vije rov, v ka te rem 
se na vzhod ni stra ni po ja vi jo po do ri in hkra ti z nji mi 
tudi raz ši ri tev jam skih pro sto rov. Iz rova Pod zemelj ske 
Piv ke se sko zi po dor ne dvo ra ne na da lju je moč no izra-
že na zdrob lje na cona Di nar ske sme ri (230/60 in 500). 
Po do ri so se ob li ko va li v pre lom nih co nah. Po dor ni 
ma te rial se je s stro pa luš čil iz dveh zdrob lje nih con, 
in si cer iz pre vla du jo če Di nar ske in po dre je ne preč no 
Di nar ske cone. Po dor ni na si pi to ne jo od vzho da pro ti 
za ho du. Ena ko vpa da tudi zelo de be lo plast nat ap ne nec 
(pri lo ga 1, preč ni pro fil 10-10* in 11-11*).

Za hod ni del Kon gre sne dvo ra ne se je ob li ko-
val v moč no izra že ni zdrob lje ni coni z ele menti vpa da 
100/70-80 (sli ka 13). Na da lje va nje rova se ve rovz hod-
no od Kon gre sne dvo ra ne je raz vi to v zdrob lje ni coni 
120-1300 (pri lo ga 1, preč ni pro fil 18-18*), in si cer vse 
do pre de la, kjer pre vla du je ta po ru še na cona s smer jo 
vpa da 600 in zdrob lje na cona s smer jo vpa da 80-900.

to No.10 fault zone. The shorter passage in the NE of 
Rov podpisov is developed in the fissured zone with dip 
and strike 700 (Annex 1).

The N part of Biospeleološka postaja was formed 
in interbedded movements (Annex 1, cross-section 
8-8*). The fault zone 230/40 represents the most strong-
ly expressed movement.

To the N of Biospeleološka postaja a fault zone 
100-1300 is noticed in the ceiling (Annex 1, cross-sec-
tion 9-9*).

Further to the N there is a passage with col-
lapses in the E side, which makes it bigger. A strongly 
expressed crushed zone in the Dinaric direction (230/60 
and 500) continues from the Podzemeljska Pivka passage 
through collapse chambers. The collapses are formed in 
the fault zones. The collapse material scaled off from the 
ceiling of two crushed zones, namely, of the prevailing 
Dinaric and inferior cross-Dinaric zones. Collapse 
cones dip from E to W. A very thick-bedded limestone 
dips also in the same manner (Annex 1, cross-section 
10-10* and 11-11*).

The W part  of Kongresna dvorana was formed 
in a strongly expressed crushed zone with dip elements 
100/70-80 (Figure 13). The further passage NE of 
Kongresna dvorana is developed in the crushed zone 
120-1300 (Annex 1, cross-section 18-18*) all the way 

7

Sli ka 14. Jam ski rov se je 
raz vil preč no na raz po-
klin sko cono 70/90 (foto 
J. Haj na).

Figure 14. Cave passage was 
developed transversally 
to the fissured zone 70/90 
(photo J. Hajna).
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V dvo ra ni pred Kri stal nim ro vom je strop ob li ko-
van v zdrob lje ni coni, ki se raz te za v sme ri se ver-jug. Na 
se ve ru jo re že jo po ru še ne do raz po klin ske cone Di nar-
ske sme ri 700 (pri lo ga 1, preč ni pro fil 24-24*). Sle di mo 
jih lah ko vse do južnega dela Ma lih jam.

Kri stal ni rov le ži niž je kot glav ni rov si ste ma 
Po stojn skih jam (pri lo ga 1, preč ni pro fil 23-23*) in je 
frea tič no ob li ko van.  Rov spre mi nja smer in tako pre-
ha ja iz ene po ru še ne cone v dru go. Kri stal ni rov je bil 
ver jet no po ve zan z Oz kim ro vom. Med obe ma je da nes 
ne pre ho den pre del dolg prib liž no 70 m. Ozki rov je po 
ob li ki po do ben Kri stal ne mu. Frea tič ni rov se je ob li ko-
val po plast na to sti in po ru še nih co nah.

Pre del si ste ma Po stojn skih jam pri od ce pu Ma lih 
jam je po go jen z vpa dom in slemeni tvi jo de be lo plast-
na te ga ap nen ca. Na stro pu rova opa zu je mo zdrob lje no 
cono 60-80/80, ki moč no po vi ja (pri lo ga 1, preč ni pro fil 
28-28*). Sle di mo ji lah ko tudi v ju govz hod nem delu 
Ma lih jam, kjer spre me ni smer v 500.

Glav ni rov si ste ma Po stojn skih jam seve rovz-
hod no od od ce pa za Male jame na raz da lji okrog 130 
m več krat  za vi je (pri lo ga 1). Po dob no vi ju ga nje, če-
prav manj ših di men zij, smo opa zo va li že v ak tiv nem 
Vzhod nem rovu Pred ja me (Še be la & Čar, 1991). Raz-
po klin ske ozi ro ma po ru še ne cone ima jo Di nar sko smer 
60-80/60-90, tako da po te ka rov ve či no ma preč no na 
smer tek ton sko pre tr tih con (sli ka 14). De be lo plast nat 
ap ne nec vpa da pro ti ju go za ho du pod ko tom 30-500. 
Jam ski rov se je ve či no ma ob li ko val preč no in le po-
ne kod vzpo red no s plast na tost jo. Zelo ja sno so izra že ni 
med plast ni zdr si (sli ka 8), ki pre ha ja jo iz le zi ke v le zi ko. 
Med plast ni zdr si so de for mi ra li plast na tost (sli ka 15).

Že Gos po da rič (1965) je ta del si ste ma Po stojn-
skih jam na tanč no prei skal. Ugo to vil je, da sme ri rova 
v stro pu in na dnu ne sov pa da jo. V vi ši ni da naš nje ga 
stro pa so se po nje go vem mne nju pre ta ka le manj še, v 
vi ši ni dna pa več je ko li či ne vode. Iz po vrš ja so pre na-
ša le mno go pro da in ilo vic, saj so s tem ma te ria lom 
ero di ra le ste ne.

Rov brez ime na le ži ne ko li ko viš je kot Sta ra 
jama. Kon ča se z zo ži tvi jo rova in za pol ni tvi jo s sigo. 
Rov po te ka v Di nar ski sme ri, in si cer v se ver nem delu 
po zdrob lje ni do po ru še ni coni s smer jo vpa da 400. Na 
raz da lji okrog 85 m juž no od vho da v rov za sle di mo 
izra zi ti pre lom ni plosk vi 310/60 in 310/40, ki rov preč-
ka ta. Ob ste nah rova se je v eni od nji ju raz vil stran ski 
frea tič ni rov s sten ski mi kot li ca mi (sli ka 16).

Po Šu šter ši ču (1991, 79) so manj ši stran ski rovi 
preo stan ki pr vot ne mre že za kra se lih geo loš kih ne zvez-
no sti, ki so ob ve ča nju da naš nje ga glav ne ga rova v 
raz vo ju zao sta li. Ker po te ka jo stran ski rovi vča sih tudi 

to the section where the broken zone with the dip and 
strike 600, and the crushed zone with the dip and strike 
80-900 prevail.

In the chamber in front of Kristalni rov the 
ceiling is formed in the crushed zone which extends in 
a N-S direction. In the N it is cut by broken to fissured 
zones of the Dinaric direction 700 (Annex 1, cross-sec-
tion 24-24*). We can follow it all the way to the S part 
of Male jame.

Kristalni rov lies lower than the main passage of 
Postojnska jama cave system (Annex 1, cross-section 
23-23*), and is phreatically formed. The passage varies 
in direction, and thus it passes over from one broken 
zone to another. Kristalni rov was probably connected 
with Ozki rov. Between both there is nowadays an im-
passable section about  70 m long. In form Ozki rov is 
similar to Kristalni rov. Phreatic passage was formed 
along the bedding and broken zones.

The part of the cave by the Male jame branch 
was dependent on dip and on strike of the thick-bed-
ded limestone. On the passage ceiling we observe the 
crushed zone 60-80/80 which turns greatly (Annex 1, 
cross-section 28-28*). We can follow it also to the SE 
part of Male jame where it changes the strike to 500.

The Postojnska jama cave system main passage 
in the NE part of the branch for Male jame at the dis-
tance of 130 m turns several times (Annex 1). Similar 
winding, although on a smaller scale, we had already 
observed in the active Vzhodni rov of Predjama (Šebela 

7

Sli ka 15. Med plast ni zdr si so de for mi ra li plast na tost; pre del 
mean drov (foto S. Še be la).

Figure 15. Interbedded movements deformed bedding; mean-
der region (photo S. Šebela).
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& Čar, 1991). Fissured or broken zones have the Dinar-
ic direction 60-80/60-90 respectively, in the way that 
the passage goes mainly transverse to the tectonically 
fractured zones strike (Figure 14). The thick-bedded 
limestone dips to the SW at an angle of 30-50o. The 
cave passage was mainly formed transversally, and 
only in some places parallel to the bedding. The inter-
bedded movements are very clearly expressed (Figure 
8), and they cross over from bedding plane to bedding 
plane. Interbedded movements deformed the bedding 
(Figure 15).

Gospodarič (1965) has already accurately stud-
ied this part of the Postonjska jama cave system. He 
found out that the passage strikes on the ceiling and 
floor did not coincide. In his opinion smaller quantities 
of water flowed at the present ceiling level, and greater 
quantities at the bottom level. The waters brought from 
the surface a lot of gravel and clay,  and this material 
eroded the walls.

Rov brez imena lies a bit higher than Stara jama. 
It ends up by the passage narrowing and filling up by 
flowstone. The passage runs in the Dinaric direction, 

7

Sli ka 16. Ob pre lom ni plosk vi 310/60 se je ob li ko val frea tič ni rov (Rov brez ime na) (foto J. Haj na).
Figure 16. Phreatic passage was formed along the fault plane 310/60  (Rov brez imena) (photo J. Hajna).

Sli ka 17. Pre lom na plo skev 320/80 v Rovu brez ime na (foto 
F. Dro le).

Figure 17. Fault plane 320/80 in Rov brez imena (photo F. 
Drole).
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nad glav ni mi, to po tr ju je mi sel, da je z osre do to če njem 
vode v en sam ve lik ka nal, de jan sko priš lo do zni ža nja 
pie zo me tra.

V na da lje va nju po te ka Rov brez ime na v moč ni 
zdrob lje ni coni preč no Di nar ske sme ri (sli ka 17), ki jo 
je ra zi skal že Gos po da rič (1965). Ob pre lom ni plosk vi 
320/80 je priš lo do ver ti kal ne ga pre mi ka nja, kjer se 
je se ve ro za hod ni blok spu stil, ju govz hod ni pa dvig nil 
(pri lo ga 1). V no tra nji pre lom ni coni, v ka te ri je ap ne-
nec pre trt do stop nje tek ton ske bre če, se je ob li ko va la 
po dor na dvo ra na. Zdrob lje na cona preč no Di nar ske 
sme ri v Rovu brez ime na je del šir še pre lom ne cone.

V Pi sa nem rovu so pre vla du jo če sme ri tek ton sko 
pre tr tih con se ver-jug. Naj se ver nej ši del je ob li ko van v 
zdrob lje ni coni sme ri 800. Dru ga zdrob lje na cona, ka te-
re smer vpa da je 1300 (sli ka 18), seka zgo raj ome nje no 
pre lom no cono in jo tudi za mi ka. Strop jam ske ga rova 
se ver ne dvo ra ne Pi sa ne ga rova se je ob li ko val v le zi kah 
in pre lom nih co nah (sli ka 19 in sli ka 20).

Zdrob lje na cona, ki je oz na če na s št. 7 (pri lo ga 1, 
preč ni pro fil 43-43*), je v jam skih ste nah manj izra zi ta 
kot  na po vrš ju nad jamo, kar je v so glas ju z ver ti kal nim 
spre mi nja njem tek ton skih con. Če na da lju je mo opi so-
va nje tek ton ske zgrad be Pi sa ne ga rova pro ti jugu, se je 
juž ni stran ski rov ob li ko val v preč no Di nar ski zdrob lje ni 
coni 130-1400 (sli ka 21).

Od sek med preč ni ma pro fi lo ma 40-40* in 42-
42* (pri lo ga 1), dol ži ne okrog 100 m, po te ka v sme ri 
vzhod-za hod. Naj moč ne je so izra že ne po ru še ne cone 
sme ri se ver-jug, ši ri ne 2 do 3 me tre. Juž no od preč ne ga 
pro fi la 40-40* (pri lo ga 1) se je Pi sa ni rov ob li ko val v ja-

7
that is in the N part along the crushed to broken zones 
with the dip and strike 400. At a distance of about 85 m 
S of the passage entrance we notice two explicit fault 
planes 310/60 and 310/40, which traverse the passage. 
By the passage walls in one of them there developed a 
lateral phreatic passage with wall potholes (Figure 16).

According to Šušteršič (1991, 79) smaller lateral 
passages are the remains of the primary network of 
karst-like geological incongruities whose development 
was retarded by enlargement of the present main pas-
sage. Since lateral passages also  sometimes go above 
the main ones, it confirms the belief that the water table 
was lowered by the water becoming concentrated into 
one big channel.

Rov brez imena continues in a strongly crushed 
zone of cross-Dinaric direction (Figure 17) which was 
already investigated by Gospodarič (1965). On the fault 
plane 320/80 there occured a vertical movement where 
the NW block sank, and the SE one was raised (Annex 
1). In the inner fault zone in which the limestone was 
fractured to a tectonic breccia a collapse chamber was 
formed. The cross-Dinaric direction crushed zone in 
Rov brez imena is a part of a larger fault zone.

In Pisani rov the tectonically fractured zones 
prevailing directions are N-S. The most N part is formed 
in the crushed zone of the strike 800. Another crushed 
zone where the strike and dip is 1300 (Figure 18); it 
crosses the above-mentioned fault zone, and also moves 
it. The Pisani rov N chamber cave passage ceiling was 
formed in bedding planes and fault zones (Figure 19 
and Figure 20).

Sli ka 18. Pi sa ni 
rov; pre lom na 
cona s smer-
jo vpa da 130o 
(foto F. Dro le).

Figure 18. Pisani 
rov; fault zone 
with the dip 
and strike 
1300 (photo F. 
Drole).
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sno izra že ni zdrob lje ni coni v sme ri se ver-jug. No tra nja 
pre lom na cona, ki jo gra di tek ton ska bre ča je ši ro ka do 1 
m in po te ka po vzhod ni stra ni rova. V zu na nji pre lom ni 
coni so glav ni pre lom ni plosk vi vzpo red ne pre lom ne 
plosk ve ter sprem lja jo če po ru še ne cone.

Naj več ja po dor na dvo ra na Pi sa ne ga rova je na-
sta la v moč ni Di nar ski zdrob lje ni coni, ki po te ka čez 
celo dvo ra no. Pre lom na plo skev z ele men ti vpa da 30/60 
(sli ka 22) seka vse os ta le tek ton sko pre tr te cone. Ob njej 
je priš lo do ho ri zon tal nih pre mi kov, in si cer do le ve ga 
zmi ka. Ista pre lom na cona Di nar ske sme ri se na da lju je 
tudi v Ča rob nem vrtu, na Ve li ki gori, Le pih ja mah in 

The crushed zone marked by No.7 (Annex 1, 
cross-section 43-43*) is less expressive on the cave 
walls than on the surface above the cave, what is in 
conformity with tectonic zone vertical modifications. If 
we continue with the Pisani rov tectonic structure de-
scription towards S, the S side passage was formed into 
the cross-Dinaric crushed zone 130-1400 (Figure 21).

The section between cross-sections 40-40* and 
42-42* (Annex 1),  about 100 m long, run in a E-W 
direction. The N-S directions broken zones from 2 to 
3 metres wide are most strongly expressed. To the S 
of the cross-section 40-40* (Annex 1) Pisani rov was 
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Sli ka 19. Strop dvo ra ne 
se je ob li ko val po 
plast na to sti in pre-
lom ni coni 80/90; 
Pi sa ni rov  (foto F. 
Dro le).

Figure 19. The cham-
ber ceiling was 
formed along the 
bedding and the 
fault zone 80/90; 
Pisani rov (photo F. 
Drole).

Sli ka 20. Strop 
dvo ra ne se je 
ob li ko val po 
plast na to sti; 
Pi sa ni rov 
(foto F. Dro-
le).

Figure 20. The 
chamber 
ceiling was 
formed along 
the bedding; 
Pisani rov 
(photo F. 
Drole).
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rovu Pod ze melj ske Piv ke (pri lo ga 1).
Juž no od po dor ne dvo ra ne je Pi sa ni rov raz vit v 

pre lom ni coni z ele men ti vpa da 60-900. Tudi tu je osred-
nji del dvo ra ne po do ren. V juž nem kri lu an ti kli nal no 
upog nje nih pla sti so ja sno izra že ni med plast ni zdr si 
(sli ka 23), po ka te rih so se  kru ši li več ji blo ki ap nen ca. 
Pro ti jugu pre vla du je jo po ru še ne do raz po klin ske cone 
Di nar skih sme ri. Po seb no izra zi ta je po ru še na cona s 
smer jo vpa da 700 v vzhod nem stran skem rovč ku.

Na vho du v Pi sa ni rov je na ji zra zi tej ša zdrob lje-
na cona 10/60 (sli ka 24), ki seka  pre lom no cono 50-700, 
ob ka te ri je rov Sta re jame us mer jen pro ti se ve ru (pri lo ga 
1). Del Sta re jame pred Ve li ko goro, se je ob li ko val po 
le zi kah (sli ka 25).

V Ča rob nem vrtu so pla sti na gu ba ne v an ti kli-
na lo. Ju govz hod ni del Ča rob ne ga vrta je na stal delno 
po plast na to sti (sli ka 26) in del no v zdrob lje ni coni z 
ele men ti vpa da 200. Ča rob ni vrt le ži gle de na se ver ni 
del po dor ne dvo ra ne Ve li ke gore okrog 30 me trov niž je.

Po dor na dvo ra na Ve li ka gora je v se ver nem delu 
ome je na s pre lom no plosk vi jo 30-40/80-90 (sli ka 27), 
ki je del moč no izra že ne Di nar sko us mer je ne pre lom ne 
cone. Ta je ve či no ma vzpo red na s Po stojn sko an ti kli na-
lo, med tem ko dru go an ti kli na lo med Ča rob nim vr tom 
in Pi sa nim ro vom seka (pri lo ga 1).

Ob zdrob lje ni coni je v dvo ra ni Ve li ke gore prišlo 
do ver ti kal nih pre mi kov. Gle de na po vi tost pla sti (sli ka 
27), skle pa mo, da se je juž ni blok, v ka te rem se je ob-

formed in a clearly expressed crushed zone in the N-S 
direction. The inner fault zone which is being built up 
by a tectonic breccia is up to 1 m wide, and goes along 
the E passage side. In the outer fault zone the main fault 
planes are parallel with the accompany broken zones.

The biggest Pisani rov collapse chamber was 
formed in a strong Dinaric crushed zone which goes over 
the whole chamber. The fault plane with dip elements 
30/60 (Figure 22) crosses all the other tectonically frac-
tured zones. There arose horizontal movements along it, 
that is to the left strike-slip. The same Dinaric direction 
fault zone continues also in Čarobni vrt, at Velika gora, 
in Lepe jame, and in the Podzemeljska Pivka passage 
(Annex 1). 

To the S of the collapse chamber Pisani rov is 
developed in the fault zone with dip elements 60-900. 
The central part of the chamber is collapsed also here. In 
the S anticline flexible bedding planes flank the interbed-
ded movements are clearly expressed (Figure 23), along 
which greater limestone blocks were being crumbled. 
The Dinaric directions broken to fissured zones prevail 
towards S. The broken zone with the dip strike 700 in the 
small E side passage is particularly expressive.

At the entrance of Pisani rov the crushed zone 
10/60 is the most expressive (Figure 24), and it crosses 
the fault zone 50-700, along which there is the Stara 
jama passage oriented towards the N (Annex 1). A part 
of Stara jama in front of Velika gora was formed along 
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Sli ka 21. Zdrob lje na cona 130-140/90 v Pi sa-
nem rovu (foto F. Dro le).

Figure 21. Crushed zone 130-140/90 in Pisani 
rov (photo F. Drole).
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li ko va la po dor na dvo ra na, spu stil, se ver ni pa dvig nil. 
Oce nje na ve li kost ver ti kal ne ga pre mi ka je manj kot 3 m.

Čez ce lot no dvo ra no Ve li ke gore so opaz ne vzpo-
red ne pre lom ne plosk ve z ele men ti vpa da 500 (pri lo ga 
1, preč ni pro fil 51-51*). Po dor ni ma te rial se je kru šil 

bedding planes (Figure 25).
In Čarobni vrt the bedding planes are folded 

into the anticline. The Čarobni vrt SE part was partially 
formed inside bedding (Figure 26), and partially in the 
crushed zone with dip elements 200. Čarobni vrt lies 
about 30 metres lower than the NE part of the Velika 
gora collapse chamber.

In the N part the Velika gora collapse chamber 
is bounded by the fault plane 30-40/80-90 (Figure 27) 
which forms a part of a strongly expressed Dinaric di-
rection fault zone. It is mainly parallel to the Postojna 
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Sli ka 22. V Pi sa nem rovu se je po dor na dvo ra na ob li ko va la v 
pre lom ni coni 30/60 (po gled pro ti jugu) (foto J. Haj na).

Figure 22. In Pisani rov the collapse chamber was formed in 
the fault zone 30/60 (S view) (photo J. Hajna).

Sli ka 23. Po dor ni blo ki 
so se od lo mi li po le-
zi kah pou dar je nih z  
med plast ni mi zdr si  
(Pi sa ni rov, po gled 
pro ti jugu) (foto F. 
Dro le).

Figure 23. Collapse 
blocks broke off 
along bedding 
planes emphasised 
by interbedded 
movements (Pisani 
rov, S view) (photo 
F. Drole).
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Sli ka 25. Jam ski rov je ob li ko van po plast na to sti (po gled pro ti jugu) (foto J. Haj na).
Figure 25. Cave passage is formed along the bedding (S view) (photo J. Hajna).

Sli ka 24. Pre lom na cona 10/60 pri od ce pu za Pi sa ni rov (po gled pro ti jugu) (foto J. Haj na).
Figure 24. Fault zone 10/60 at the branch to Pisani rov (S view) (photo J. Hajna).



56

po pre lom nih plosk vah 220-230/40-50, ki pred stav lja jo 
med plast ne zdr se (sli ka 28). Ve li ka gora se je na skraj-
nem se ver nem delu ob li ko va la po no tra nji pre lom ni 
coni, na juž nem delu pa po zu na nji pre lom ni coni. V 
sled nji so Di nar ske vzpo red ne pre lom ne plosk ve po ne-
kod pre ki nje ne s preč no Di nar sko zdrob lje no cono sme ri 
vpa da 140-1700. V osred njem in juž nem delu Ve li ke 
gore je do 10 m ši ro ka pre lom na cona v sme ri se ver-jug 
(sli ka 29). Gle de na njen po lo žaj med pre lom no cono 
na se ve ru Ve li ke gore in pre lom no cono št. 5 na se ve ru 
Kon cert ne dvo ra ne, je to ena od moč ne je izra že nih vez-
nih po ru še nih  (sli ka 30) do zdrob lje nih con.

Tu ri stič no naj bolj zna ni del si ste ma Po stojn skih 
jam so Lepe jame, ki so za ni mi ve tudi z geo loš ke ga 
in spe leo loš ke ga sta liš ča. Rov je manj ših di men zij, 
bo ga to za si gan in za pol njen z jam ski mi se di men ti. V 
juž nem delu Le pih jam so tek ton sko pre tr te cone manj 
vid ne. Še najbolj je do loč lji va zdrob lje na cona 600 in 
raz po klin ska cona 1000. Tik pre den prei de jo Lepe jame 
iz Di nar ske sme ri v preč no Di nar sko smer, je manj ša 
po dor na dvo ra na ob li ko va na po le zi kah pou dar je nih z 
med plast ni mi zdr si (pri lo ga 1, preč ni pro fil 56-56*) ter 
po zdrob lje nih in po ru še nih co nah.

Stran ski rov ček na se ver nem robu rova Le pih 
jam se je ob li ko val v isti pre lom ni coni, ki smo jo spoz-
na li že na Ve li ki gori. Še po seb no ja sno sta izra že ni 

anticline, while it crosses another anticline between 
Čarobni vrt and Pisani rov (Annex 1).

In the Velika gora chamber there arose vertical 
movements along the crushed zone. As to bedding 
planes deformations (Figure 27) we assume that the S 
block, where the collapse chamber was formed, was 
lowered, and the N one raised up. The vertical move-
ment is estimated to be less than 3 m.

Parallel fault planes with dip elements 500 are 
noticed in the entire Velika gora chamber (Annex 1, 
cross-section 51-51*). Collapsed material was crumbled 
along the fault planes 220-230/40-50 which represent 
interbedded movements (Figure 28). At its most N part 
Velika gora was formed in  the inner fault zone, and at 
its S part in the outer fault zone. In the latter the Dinaric 
parallel fault planes are intersected by the cross-Dinaric 
crushed zone of the dip and strike 140-1700. In the Velika 
gora central and S parts there is a fault zone up to 10 m 
wide in a N-S direction (Figure 29). With its position 
between the Velika gora fault zone in the N and the fault 
zone No. 5 in the N of Koncertna dvorana, this is one 
of more strongly expressed connective broken (Figure 
30) to crushed zones.

The Lepe jame passage are to the tourists best 
known part of the Postojnska jama cave system, and they 
are also interesting from the geological and speleologi-
cal point of view. The passage is of smaller dimensions, 
rich with flowstone and filled up with cave sediments. In 
the S part of Lepe jame the tectonically fractured zones 
are less visible. The crushed zone 600 and the fissured 
zone 1000 are the most definable. Just before the Lepe 
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Sli ka 26. Jam ski rov je ob li ko van po plast na to sti; Ča rob ni vrt 
(foto J. Haj na).

Figure 26. Cave passage is formed along the bedding; Čarobni 
vrt (photo J. Hajna).
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Sli ka 27. Se ve rovz hod ni del 

dvo ra ne Ve li ke gore se je 
ob li ko val v pre lom ni coni  
30-40/80-90 (po gled pro ti 
ju govz ho du) (foto J. Haj na).

Figure 27. NE part of the Velika 
gora chamber was formed 
in the fault zone 30-40/80-
90 (SE view) (photo J. 
Hajna).

Sli ka 28. Ve lik del dvo ra ne 
Ve li ke gore se je ob li ko val 
po le zi kah, pou dar je nih z 
med plast ni mi zdr si (foto J. 
Haj na).

Figure 28. Great part of the 
Velika gora chamber was 
formed along bedding 
planes emphasised by 
interbedded movements 
(photo J. Hajna).

pre lom ni plosk vi 30/60 in 30/85 (sli ka 31), ki ome ju je ta 
no tra njo pre lom no cono. Ši ri na le-te je od 0,5 do 1 m. 
Ap ne nec je pre trt do stop nje tek ton ske bre če in gli ne. 
Ob se ver ni pre lom ni plosk vi z ele men ti vpa da 30/60 

jame passage come from the Dinaric direction into 
the cross-Dinaric direction there is a smaller collapse 
chamber formed along bedding planes emphasised by 
interbedded movements (Annex 1, cross-section 56-
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Sli ka 29. Juž ni del dvo-
ra ne Ve li ke gore se je 
ob li ko val v pre lom ni 
coni 90/90 (po gled pro-
ti ju go za ho du) (foto J. 
Haj na).

Figure 29. S part of the 
Velika gora chamber 
was formed in the fault 
zone 90/90 (SW view) 
(photo J. Hajna).

Sli ka 30. Po ru še na cona 
100-110/90 v juž nem 
delu dvo ra ne Ve li ke 
gore, (foto J. Hajna).

Figure 30. Broken zone 
100-110/90 in the S 
part of the Velika gora 
chamber (photo J. Ha-
jna).
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je priš lo do ho ri zon tal nih pre mi kov in si cer do de snih 
zmi kov. Ob juž ni pre lom ni plosk vi 30/85 pa opa zimo 
ver ti kal ni pre mik. Tek ton ske drse ka že jo, da se je se-
ver ni blok spu stil, juž ni pa dvig nil. Pri tem je po treb no 
pou da ri ti, da so bili ome nje ni pre mi ki ak tiv ni v raz lič nih 
ob dob jih iste tek ton ske faze.

Za ni mi vo je, da se v Le pih ja mah ob opi sa ni 
pre lom ni coni niso ob li ko va li več ji jam ski pro sto ri tako 
kot npr. na Ve li ki gori. Me nim, da je glav ni vzrok v ož ji 
no tra nji pre lom ni coni ter v manj ši ve li ko sti ver ti kal ne-
ga pre mi ka ob pre lo mu v Le pih ja mah kot na Ve li ki gori.

V na da lje va nju Le pih jam pro ti se ve rovzho du je 
naj po mem bnej ša preč no Di nar ska pre lom na cona 140-
160/70-90 (pri lo ga 1, preč ni pro fil 57-57*, 58-58* in 
59-59*), ob ka te ri se je ob li ko val jam ski rov. Po ru še ne 
cone s smer jo vpa da 500 po te ka jo preč no na smer rova.

Po dor na dvo ra na pred kraj šim umet nim tu ne-
lom do Ru ske ga rova je na sta la v bla go sin kli nal no 
upog nje nih pla steh. Za ra di manj še ga (ne kaj cm) ho ri-
zon tal ne ga pre mi ka ob zdrob lje ni coni s smer jo vpa da 
550 (pri lo ga 1, preč ni pro fil 60-60*) so se tan ko plast na ti 
ap nen ci z ro žen ci sin kli nal no upog ni li. Po dor ni blo ki, 
ki so za pr li na da lje va nje rova pro ti se ve ru, so se luš či li 
po plast na to sti.

V Ru skem rovu se je v te me nu an ti kli na le ob li ko-
va la po dor na dvo ra na (pri lo ga 1, preč ni pro fil 61-61*). 
Po dor ni ma te rial se je s stro pa kru šil po le zi kah, ki so 
pou dar je ne z med plast ni mi zdr si. Se ve rovz hod ni del 
dvo ra ne po te ka po zdrob lje ni coni 500, ki je vzpo red na 

56*), and along crushed and broken zones.
A small side passage in the Lepe jame N side 

was formed in the same fault zone which we met at 
Velika gora. The fault zones 30/60 and 30/85 (Figure 
31) which bound the inner fault zone are particularly 
clearly expressed. The passage width is from 0.5 to 1 m. 
Limestone is fractured to the tectonic breccia and clay 
level. Along the N fault plane with dip elements 30/60 
there appeared horizontal movements, that is to the right 
strike-slips. Along the S fault plane 30/85 we notice a 
vertical movement. Tectonic movements show that the 
N block sank, and the S one rose. It is necessary to em-
phasise here that the above mentioned movements were 
active in different periods of the same tectonic phase.

It is interesting that along the described fault 
zone in Lepe jame there were no really large cave rooms 
formed as for instance at Velika gora. I think that the 
main reason is in the narrower inner fault zone, and in 
smaller size of the vertical movement along the fault in 
Lepe jame than at Velika gora.

Further in Lepe jame towards the NE the most 
important is the cross-Dinaric fault zone 140-160/70-90 
(Annex 1, cross-section 57-57*, 58-58* and 59-59*), 
along which a cave passage was formed. Broken zones 
with the dip and strike 500 go transversally to the pas-
sage direction.

The collapse chamber in front of the short artifi-
cial tunnel to Ruski rov was formed in gently syncline 
flexible bedding planes. Due to a smaller (some cm) 
horizontal movement along the crushed zone with the 
dip and strike 550 (Annex 1, cross-section 60-60*) the 
thin-bedding limestone with cherts were synclinally 
bent. The collapse blocks which closed further passage 
towards the N were scaled off from the bedding.

In Ruski rov a collapse chamber was formed in 
the anticline crest (Annex 1, cross-section 61-61*). The 
collapse material was crumbled from the ceiling along 
bedding planes which were emphasised by interbedded 
movements. The NE part of the chamber goes along the 
crushed zone 500 which is parallel to the anticline axis. 
In SW part of the chamber there are broken to fissured 
zones 70-800. Anticline crest in that part of the cave is 
not broken with tectonic zones parallel to anticline axis. 
There are gently flexible bedding planes where the lime-
stone collapse blocks were scaled off from the ceiling 
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Sli ka 31. Ski ca tek ton skih raz mer v Le pih ja mah. a  pre lom na 
plo skev z  geo loš ki mi ele men ti, b  zdrob lje na cona s tek-
ton sko bre čo in gli no, c  ver ti kal ni  pre mik, d  ho ri zon tal ni 
pre mik, e po dor ni blo ki, f  ap ne nec, g  jam ski  pro stor.

Figure 31. Lepe jame tectonic conditions sketch. a  fault plane 
with geological elements, b  crushed zone with tectonic 
breccia and clay, c  vertical movement, d  horizontal 
movement, e  collapse blocks, f  limestone, g  cave space.
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osi an ti kli na le. V ju go za hod nem delu po dor ne dvo ra ne 
sle di mo po ru še ni do raz po klin ski coni 70-800. Teme an-
ti kli na le v tem delu jame ni pre tr to s tekton ski mi co na mi 
vzpo red ni mi osi an ti kli na le. Gre za bla go vpog nje ne 
pla sti, kjer so se po dor ni blo ki ap nen ca luš či li s stro pa 
le za ra di med plast nih zmi kov. Pre sek stro pa dvo ra ne 
(pri lo ga 1, preč ni pro fil 61-61*) je v te me nu an ti kli na le 
ob li ko van v ob li ki bla ge elip se.

Do vznož ja Ve li ke gore po te ka Ru ski rov preč no 
na pre lom no con Di nar ske sme ri, ki je ob li ko va la Ve li ko 
goro. Pre lom na cona je v Ru skem rovu bis tve no manj 
izra zi ta kot na Ve li ki gori, saj je no tra nja pre lom na cona 
ši ro ka le 0,5 m.

Se ver no od Kon cert ne dvo ra ne pre vla du je jo 
po ru še ne cone 60-700. Gle de na moč no, po ne kod že 
kao tič no pre trt ap ne nec pred stav lja ta del jame vme sno 
tek ton sko pre tr to po droč je med pre lom no cono št. 5 in 
pre lom no cono na se ver nem robu Ve li ke gore.

Se ver ni del Kon cert ne dvo ra ne se je ob li ko val 
v Di nar sko us mer je ni zdrob lje ni coni št. 5. Na sta la je 
po dor na dvo ra na, po dor ni blo ki pa so se kru ši li tudi po 
le zi kah pou dar je nih z med plast ni mi zdr si. Zdrob lje na 
cona št. 5 se na da lju je tudi v pre del Pod ze melj ske Piv ke 
ime no van Mar te lov po dor.

Vzhod no od Kon cert ne dvo ra ne je manj ši stran-
ski rov raz vit v pre lom ni coni št. 5. Le-ta se v tem delu 
moč no zo ži, tako da je ši ri na no tra nje pre lom ne cone le 
ne kaj cm (sli ka 32). Pre lom na cona vpa da pro ti se ve-
rovz ho du za 30-400. Na moč no zdr sa ni pre lom ni plosk vi 

just because of the interbedded slides. The chamber 
ceiling cross-section (Annex 1, cross-section 61-61*) 
is formed as a gentle ellipse in the anticline crest.

To the foot of Velika gora, Ruski rov goes 
transversally to the Dinaric direction fault zone which 
formed Velika gora.The fault zone in Riski rov is in 
the main less expressive than at Velika gora, as the 
fault zone is only 0.5 m wide.

To the N of Koncertna dvorana broken zones 
60-700 prevail. With a strong, already chaotically 
fractured limestone in places, this part of the cave 
represents an intermediate tectonically fractured  area 
between the fault zone No. 5 and the fault zone on 
the Velika gora N side.

The Koncertna dvorana N part was formed in 
the Dinaric oriented crushed zone No. 5. The collapse 
chamber appeared, and the collapse blocks were 
also crumbled along bedding planes emphasised by 
interbedded movements. Crushed zone No. 5 contin-
ues also into the Podzemeljska Pivka region called 
Martelov podor.

In the E of Koncertna dvorana there is a small 
lateral passage developed in fault zone No. 5. It 
considerably narrows in this part, thus the inner fault 
zone width is only a few centimetres (Figure 32). The 
fault zone dips towards the N-E for 30-40o. On the 
highly slipped fault plane there are abrasions which 
indicate vertical and horizontal movements. The last 
tectonic activity is represented by the vertical move-
ment, where the SW  block sank, and the NE one rose.

To the S of fault zone No. 5, Koncertna dvora-
na is developed in the crushed to broken zone with 
the dip and strike 1100 in over least a 30 m width. 
The crossing from the bigger Koncertna dvorana 
to the smaller Zgornji Tartarus is formed along the 
bedding plane emphasised by the interbedded move-
ment 210/60.

In the N part of Male jame fault zone No. 9 
has a general E-W direction. It continues towards E 
into the cave tract in front of the entrance to Pisani 
rov. Up to the Ozki rov branch, Male jame passages 
are developed in the broken zone with the dip and 
strike 1000 (Annex 1, cross-section 79-79*). To the 
E of Ozki rov the Male jame passage is traversed by 
broken and crushed zones.

Zgornji Tartarus goes transversally to the bro-
ken zones direction, but parallel to the bedding plane 
ridging, and congruently with the fault zone No. 9. 
In the W side, the collapse obstructed the passage 
to Otoška jama. Also Martel (1894) and later Gosp-
odarič (1965, 1976) connected this disconnection 
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Sli ka 32. Pre lom na plo skev 30/60 v stran skem rovč ku pri 
že lez ni ci (foto J. Haj na).

Figure 32. Fault zone 30/60 in the small lateral passage near 
the railway  (photo J. Hajna).
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so raze, ki ka že jo na ver ti kal ne in ho ri zon tal ne pre mi ke. 
Zad njo tek ton sko ak tiv nost pred stav lja ver ti kal ni pre-
mik, kjer se je ju go za hod ni blok spu stil, se ve rovz hod ni 
pa dvig nil.

Juž no od pre lom ne cone št. 5 je Kon cert na dvo ra-
na raz vi ta v zdrob ljeni do po ru še ni coni s smer jo vpa da 
1100 v ši ri ni naj manj 30 m. Pre hod iz več je Kon cert ne 
dvo ra ne v manj ši Zgor nji Tar ta rus je ob li ko van po le zi ki 
pou dar je ni z med plast nim zdr som 210/60.

V se ver nem delu Ma lih jam ima pre lom na cona 
št. 9 splo šno smer vzhod-za hod. Pro ti vzho du se na da-
lju je v pre del jame pred vho dom v Pi sa ni rov. Do od-
ce pa za Ozki rov so Male jame raz vi te v po ru še ni coni 
s smer jo vpa da 1000 (pri lo ga 1, preč ni pro fil 79-79*). 
Vzhod no od Oz ke ga rova pa rov Ma lih jam preč ka jo 
po ru še ne in zdrob ljene cone.

Zgor nji Tar ta rus po te ka preč no na smer po ru-
še nih con, ven dar vzpo red no s sle me ni tvi jo pla sti in 
sklad no s pre lom no cono št. 9. Na za hod ni stra ni je 
po dor pre ki nil na da lje va nje rova v Otoš ko jamo. Tudi 
Mar tel (1894) in ka sne je Gos po da rič (1965, 1976) sta 
pre ki ni tev ne koč enot ne ga jam ske ga rova po ve za la 
z ob li ko va njem udor ni ce Sta re ap ne ni ce na po vrš ju 
(po glav je 8.5.2.). Spr va je mo ral biti rov še ne kaj ča sa 
pre ho den, mor da tudi na po vrš je, ka sne je pa se je za ra di 
ko pi če nja jam skih se di men tov ter gruš ča za pol nil, da ni 
bilo več zve ze z Otoš ko jamo. Gos po da rič (1965) meni, 
da je bila Sta ra ap ne ni ca pr vot no brez no, in da je kli ma 
pos pe ši la hi trej ši me ha nič ni raz pad kam nin na po vrš ju.

Spod nji Tar ta rus je vez ni rov med da nes neak-

of once a unified cave passage with the formation 
of the Stara apnenica collapse doline on the surface 
(Chapter 8.5.2.). At first the passage must have been 
transitional for some time, perhaps also to the surface, 
but due to heaping up of cave sediments and gravel it 
was later filled up, thus there was no connection with 
Otoška jama. Gospodarič (1965) believes that Stara 
apnenica was a primary shaft, and that the climate 
accelerated faster mechanical dilapidation of rock 
on the surface.

Spodnji Tartarus is a linking passage among 
the now inactive and active passages of the Posto-
jnska jama cave system. In the N passage tract the 
cross-Dinaric direction broken and crushed zones pre-
vail. Further towards the S the cave passage traverses 
the Dinaric fault zones, and goes along the bedding 
planes and interbedded movements dip.

The Podzemeljska Pivka passage lies at a 
lower height above sea level than the now inactive 
main passage of the Postojnska jama cave system. But 
on the whole they both run parallel to the bedding 
plane direction.

In the S part of Podzemeljska Pivka (Figure 
33) it is possible to follow the Dinaric direction bro-
ken to crushed zone (Annex 1, cross-section 94-94*) 
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Sli ka 33. Pod ze melj ska Piv ka in med plast ni zdrs (foto A. 
Mi hevc).

Figure 33. Podzemeljska Pivka and interbedded movement 
(photo A. Mihevc).
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tiv ni mi in ak tiv ni mi rovi si ste ma Po stojn skih jam. V 
se ver nem delu rova pre vla du je jo po ru še ne do zdrob lje ne 
cone preč no Di nar ske sme ri. V na da lje va nju pro ti jugu 
jam ski rov preč ka Di nar ske pre lom ne cone in po te ka 
po vpa du pla sti in med plast nih zdr sih.

Rov Pod ze melj ske Piv ke le ži v niž ji n.m.v. kot 
da nes neak tiv ni glav ni rov si ste ma Po stojn skih jam. V 
ce lo ti pa oba po te ka ta vzpo red no s smer jo pla sti.

V juž nem delu Pod ze melj ske Piv ke (sli ka 33) je 
moč sle di ti po ru še ni do zdrob lje ni coni Di nar ske sme ri 
(pri lo ga 1, preč ni pro fil 94-94*), ki se bolj ali manj opaz-
no vle če pro ti se ve ro za ho du vse do od ce pa za Spod nji 
Tar ta rus. Na da lju je se v moč ni pre lom ni coni 230/70, ki 
je oz na če na s št. 4. V kom bi na ci ji s plast na tost jo ima rov 
v tem delu jame le ča sto ob li ko (pri lo ga 1, preč ni pro fil 
89-89*). Izra zi ta cona se na da lju je pro ti se ve ro za ho du in 
seka Otoš ko jamo, kjer ima geo loš ke ele men te 220/80.

Pod ze melj ska Piv ka od Otoš ke do Mag da le-
ne jame po te ka v ge ne ral no preč no Di nar ski sme ri v 
jam skem rovu pa so naj bolj očit no vid ne Di nar sko 
us merjene pre lom ne cone in plast na tost. 

Naj sta rej še so de for ma ci je na ri va nja in gu ba nja. 
Teme Po stojn ske an ti kli na le sle di mo od Mar te lo ve dvo-
ra ne čez Per kov rov in Par ti zan ski rov. Os an ti kli na le 
v jam skih ro vih naj laž je do lo či mo gle de na po lo žaj 
nje ne osi na po vrš ju nad jam ski mi rovi, kjer je teme 
Po stojn ske an ti kli na le naj bolj očit no (po glav je 8.3.). V 
ro vih si ste ma Po stojn skih jam naj de mo več an ti kli nal no 
in sin kli nal no vpog nje nih pla sti, ki so v re gio nal nem 
smi slu del Po stojn ske an ti kli na le. Smer Po stojnske an ti-
kli na le je 1100 pro ti vzho du, smer an ti kli na le čez Ru ski 
rov in Ča rob ni vrt je 135-1400 pro ti vzho du (pri lo ga 1). 
Sled njo lah ko po ve že mo z an ti kli na lo v Skal nem rovu 
Mag da le ne jame, ki jo Po stojn ska an ti kli na la seka. 

Po leg tega opa zu je mo v Mar te lo vi dvorani tudi 
pla sti ap nen ca bla go sin kli nal no in an ti kli nal no vpog nje-
ne, in si cer v preč no Di nar ski sme ri. Te gube do ka zu je jo, 
da so po leg glav nih pri ti skov (SV-JZ), ki so ob li ko va li 
Po stojn sko an ti kli na lo, ob sta ja li tudi pri ti ski v sme ri 
sko raj S-J in SZ-JV. 

which is more or less clearly traced towards the NW, 
all the way to the Spodnji Tartarus branch. It continues 
in the strong fault zone 230/70 marked by No.4. In com-
bination with bedding the passage in this part of the cave 
has a lenticular form (Annex 1, cross-section 89-89*). 
An expressive zone continues towards NW and crosses 
Otoška jama, where it has geological elements 220/80.

Podzemeljska Pivka runs from Otoška jama to 
Magdalena jama in the general cross- Dinaric direction, 
and in the cave passage the Dinaric direction fault zones 
and bedding are most clearly visible. 

Overthrusting and folding deformations are the 
oldest. We follow the Postojna anticline crest from 
Martelova dvorana over to Perkov rov and Partizanski 
rov. The anticline axis in the cave passages can most 
easily be determined from the axis position on the 
surface above the cave passages, where the Postojna 
anticline crest is the most evident (Chapter 8.3.). In 
the cave passages we find more anticline and syncline 
flexible bedding planes which are a part of the Postojna 
anticline in the regional sense of the word. The Posto-
jna anticline direction is 110o towards the E, and the 
anticline direction over Ruski rov and Čarobni vrt is 
135-140o towards the E  (Annex 1). The latter may be 
connected with the anticline in Skalni rov of Magdalena 
jama which is crossed by the Postojna anticline.

Besides, in Martelova dvorana we also observe 
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Sli ka 34. Piv ka jama, po dor na dvo ra na Ve li ki vdor (foto J. 
Haj na).

Figure 34. Pivka jama, Veliki vdor collapse chamber  (photo 
J. Hajna).
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Čr na in Piv ka jama sta raz vi ti že v se ve rovz hod-
nem kri lu Po stojn ske an ti kli na le. Iz vhod ne udor ni ce  
v Čr no jamo  pri de mo v po dor no dvo ra no iz ka te re 
so do stop ni Ma tev žev, Vil har jev rov in stran ski rovi v 
se ver nem delu. Glav ne tek ton ske cone po te ka jo v Di-
nar ski in preč no Di nar ski sme ri. Po dor ni blo ki pa so se 
s stro pa luš či li po plast na to sti. 

Oba pri toč na si fo na Piv ke jame sta ob li ko va na 
v tek ton skih co nah sme ri 135/60 in 135/70 ob ka te rih 
opa zu je mo ho ri zon tal ne pre mi ke. V rovu pred od toč nim 
si fo nom Piv ke jame pa je moč ne je izra že na pre lom na 
cona 80-900.

Po dor na dvo ra na Piv ke jame Ve li ki vdor (sli ka 
34) se je ob li ko va la v tek ton skih co nah sme ri 700. 

Jam ska vho da v Piv ko in Čr no jamo se, gle de na 
po dat ke po vr šin ske ga geo loš ke ga kar ti ra nja, na ha ja ta 
v ob moč ju 400-500 m pre kri va nja dveh de snoz mič nih 
Di nar sko us mer je nih pre lo mov (Čar & Še be la, 1997). 
Če se osre do to či mo le na ož je ob moč je vhod ne ga brez na 
Piv ka jame (sli ka 35), se je le-to ob li ko va lo v na tez nih 
raz po klin skih co nah sme ri sko raj se ver-jug. Ob nor mal-
nih pre lo mih s smer jo vpa da 120/75  je na stal kli na sti 
ja rek (Čar & Še be la, 1997).

 

syncline and anticline gently flexible limestone bedding 
planes, namely in the cross-Dinaric direction. These 
folds prove that beside the main pressures (NE-SW) 
which formed the Postojna anticline there existed also 
pressures in the direction almost NS and NW-SE.

Črna jama and Pivka jama are already developed 
in the NE flank of the Postojna anticline. From the E 
collapse doline to Črna jama we come into the collapse 
chamber where Matevžev rov, Vilharjev rov and lateral 
passages in the N part are accesible. The collapse blocks 
were scaled off from the bedding ceiling.

Both Pivka jama upstream sumps are formed 
in tectonic zones of strikes 135/60 and 135/70, along 
which horizontal movements can be seen. In the passage 
in front of the Pivka jama downstream sump the fault 
zone 80-900 is more strongly expressed.

The Pivka jama collapse chamber Veliki vdor 
(Figure 34) was formed in tectonic zones of the strike 
700.

According to the surface geological mapping 
data the Pivka jama and Črna jama cave entrances are 
located in the two right strike-slip Dinaric direction 
faults covering 400-500 m wide area (Čar & Šebela, 
1997). If we concentrate only to the narrow Pivka jama 
entrance shaft area (Figure 35), it was shaped in tension 
fissured zones of almost N-S direction. With the normal 
faults with the dip and strike 120/75 there appeared a 
wedge-shaped depression (Čar & Šebela, 1997).
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Sli ka 35. Vhod no brez no v Piv ka jamo (foto S. Še be la).
Figure 35. Entrance shaft to Pivka jama (photo S. Šebela).
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7.3. Geološke značilnosti jamskih 
profilov
 
Na pri me ru si ste ma Po stojn skih jam sem po geo loš kih 
kri te ri jih ob de la la 96 preč nih pro fi lov. Upo ra bi la sem 
ita li jan ske preč ne pro fi le na re je ne v le tih 1933-34 (sku-
paj 74 preč nih pro fi lov) in novo iz mer je ne preč ne pro fi le 
(sku paj 22), ka te rih me ri tve so bile oprav lje ne leta 1994 
(IZRK ZRC SAZU).  Na pri log 1 so pri ka za ni preč ni 
pro fi li v še en krat več jem me ri lu kot tlo ris jam skih 
ro vov. Preč ni pro fi li niso raz po re je ni v ena ko mer nih 
raz da ljah, naj več jih je v pre de lu ro vov Po stojn ske jame.

Ob li ke jam skih preč nih pro fi lov ka že jo ob li-
ko va nje po geo loš kih struk tur nih pa ra me trih, in si cer 
tek ton sko pre tr tih co nah in plast na to sti, pri če mer so še 
po seb no očit ne le zi ke pou dar je ne z med plast ni mi zdr si. 
Po drob no tek ton sko-li to loš ko kar ti ra nje na mreč ka že, 
da se je ve lik de lež jam skih ro vov ob li ko val prav po 
sled njih, zato sem nji ho vo vlo go še po seb no iz po sta vi la.

Na jam skih na čr tih pri ka zu je jo preč ni pro fi li le 
mor fo loš ke zna čil no sti rova, med tem ko so geo loš ke 
zna čil no sti pri ka za ne le red ko. S po drob nim opi som 
od vi sno sti ob li ke preč ne ga pro fi la od geo loš ke zgrad be 
sem po sku ša la uve sti geo loš ki pri stop do vzpo re ja nja 
po sa meznih od se kov jam skih ro vov gle de na enak na čin 
ob li ko va nja. Pri tem sem upo šte va la da naš nje sta nje, ki 
pred stav lja bolj ali manj ohra nje ne nek da nje - ini cial ne 
struk tu re. Pov da ri ti že lim, da gre za geo loš ke za sno ve 
ob li ko va nja, ki so do loč lji ve iz da naš nje ob li ke preč-
nih pro fi lov.

Za čet ni del Rova pod pi sov (preč ni pro fil 3-3*, 
sli ka 6), Bios pe leo loš ke po sta je (preč ni pro fil 8-8*) 
in od sek rova (preč ni pro fil 6-6*) med dvo ra no Ve li ki 
dom in Bios pe leo loš ko po sta jo so ob li ko va ni po le zi kah 
pou dar je nih z med plast ni mi zdr si. Dvo ra na Ve li ki dom 
(preč ni pro fil 5-5*) ima po dor ni zna čaj, ki je za ra di da-
nes še ak tiv ne ga vod ne ga toka pre cej za bri san. Preč ni 
pro fil 9-9* je ob li ko van v preč no Di nar ski pre lom ni 
coni z del no kom bi na ci jo plast na to sti in pred stav lja 
ene ga manj poš ko do va nih pr vot nih ro vov v ob li ki po-
konč ne le če.

V juž nem delu Pod ze melj ske Piv ke sta pred vsem 
preč na pro fi la 96-96* in 95-95* ob li ko va na po plast na-
to sti ter po tek ton sko pre tr tih co nah. V obeh pri me rih 
gre za še ak tiv no de lo va nje vod ne ga toka. Preč ni pro fil 
94-94* ima v sred njem delu ne ko li ko svoj sko ob li ko, ki 
ka že na urav na vo z vod nim to kom in se di men ti.

V pre de lu jame, kjer so preč ni pro fi li od 10-10* 
do 15-15*, gra di jam ske ste ne zelo de be lo plast nat ap-
ne nec. Preč ni pro fi li so po dor no ob li ko va ni, pri če mer 
se je po dor ni ma te rial luš čil iz tek ton sko pre tr tih con in 
de lo ma plast na to sti. Kon gre sna dvo ra na (preč na pro fi la 
14-14* - vzhod ni rov in 15-15*) je ob li ko va na v moč ni 
pre lom ni coni 100/70-80.

V pri me ru preč ne ga pro fi la 20-20* go vo ri mo o 
kom bi na ci ji ob li ko va nja rova v tek ton sko pre tr tih co nah 

7.3. Cave CrossSection Geological 
Characteristics

As regards geological criteria I processed 96 cross-sec-
tions of the Postojnska jama Cave System. I applied 
Italian cross-sections made in the years 1933-34 (all 
together 74 cross-sections), and newly measured 
cross-sections (all together 22) where the measurements 
were made in 1994 (IZRK ZRC SAZU). In Annex 1 
the cross-sections are presented in a scale twice that 
of ground plan. Cross-sections are not spread equally 
throught the system, the majority of them being in the 
Postjnska jama passages section.

Cave cross-section forms show the formation in 
relation to geological structural parameters, that is to 
tectonically fractured zones and bedding, whereby the 
particularly evident bedding planes are emphasised by 
interbedded movements. Thus  a detailed tectonic-lith-
ological mapping shows that many of the cave passages 
have been formed according to the bedding, therefore, 
I have particularly exposed their role.

In the cave maps, the cross-sections show 
only the morphological characteristics of passages, 
while geological characteristics are rarely presented. 
By a detailed description of a cross-section form’s 
dependence on a geological structure I have attempted 
to introduce a geological approach to individual cave 
passages sections with the same mode of formation. 
In so doing I have paid regard to the present-day state 
which represents more or less the preserved former 
(initial) structure. I wish to stress geological schemes 
of formation which are definable from the point of the 
present-day cross-sections form.

The Rov podpisov (cross-section 3-3*, Figure 
6) and Biospeleološka postaja (cross-section 8-8*) in-
itial part, and the passage section (cross-section 6-6*) 
between the Veliki dom chamber and Biospeleološka 
postaja are formed along bedding planes emphasised 
by interbedded movements. The Veliki dom chamber 
(cross-section 5-5*) has a collapse characteristic which 
is quite blurred due to a still active watercourse. The 
cross-section 9-9* is formed in the cross-Dinaric fault 
zone with a partial bedding combination, and it repre-
sents one of less damaged primary passages in the form 
of an upright lens.

In the S part of Podzemeljska Pivka there are 
above all the cross-sections 96-96* and 95-95* influ-
enced by bedding and tectonically fractured zones. In 
both cases the watercourse is still active. The cross-sec-
tion 94-94* has in its central part a ratherpeculiar form 
which shows its adjustment to the watercourse and to 
sediments.

In the cave section where there are cross-sections 
10-10* to 15-15* the cave walls are made of a very 
thick-bedded limestone. The cross-sections are collapse 
formed, wherein the collapse material was scaled off 
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in plast na to sti. Preč ni pro fi li 22-22*, 24-24* in 27-27* 
so ja sno ob li ko va ni v le zi kah. 

Na ob li ko preč nih pro fi lov 28-28* in 32-32* je 
moč no vpli va la plast na tost. V pri me ru preč ne ga pro fi-
la 32-32*, po te ka rov vzpo red no s sle me ni tvi jo pla sti 
in med plast ni mi zdr si, med tem ko po te ka v pri me ru 
preč nih pro fi lov 30-30* in 31-31* preč no na sle me ni-
tev pla sti.

Iz Pi sa ne ga rova  je pred stav lje nih 10 preč nih 
pro fi lov. Ne ka te ri kot 37-37*, 38-38* in 43-43* so ob-
li ko va ni po dor no po plast na to sti in tek ton sko pre tr tih 
co nah, dru gi, kot 35-35*, 36-36*, 39-39* in 42-42*, 
pred stav lja jo niz ke rove, ki ka že jo na za pol ni tev in 
preob li ko va nje s se di men ti. V ta kih pri me rih ni mo go-
če do lo či ti vo dil nih geo loš kih struk tur nih elemen tov 
po ka te rih so se ob li ko va li preč ni pro fi li. Preč ni pro fil 
41-41* je ob li ko van v  no tra nji pre lom ni coni preč no 
Di nar ske sme ri.

Pre del si ste ma Po stojn skih jam od od ce pa Pi-
sa ne ga rova do vznož ja Ve li ke gore za je ma 6 preč nih 
pro fi lov. Iz med njih so preč ni pro fi li 46-46*, 47-47*, 
48-48*, 49-49* in 50-50* ob li ko va ni v plast na to sti in 
le de lo ma v po ru še nih in zdrob lje nih co nah.

Preč ni pro fil 51-51*, ki po te ka od Ru ske ga mo-
stu čez Ve li ko goro pri ka zu je naj več jo po dor no dvo ra no 
v si ste mu Po stojn skih jam na sta lo po tek ton sko pre tr tih 
co nah, plast na to sti in med plast nih zdr sih. Se ve rovz hod-
ni del dvo ra ne se je raz vil v moč ni Di nar sko us mer je ni 
pre lom ni coni. Po sa mez ne zdrob lje ne in po ru še ne cone, 
ki pov zro ča jo lo kal no ob li ko va nje dvo ra ne, uvrš ča mo 
v zu na njo pre lom no cono.

Preč ni pro fi li 65-65*,63-63*,62-62*,53-53* ter 
de lo ma 64-64* in 54-54* so ja sno ob li ko va ni v plast-
na to sti, pri če mer je za pro fi le 65-65*,63-63* in 62-62* 
zna či len tudi po dor po plast na to sti. Preč ni pro fil 55-55* 
ka že ob li ke rova, ki sle di plast na to sti in pre lom ni coni. 
Pro fil 56-56* pa je na vzhod ni stra ni rova za ni miv 
pred vsem za ra di po do ra po le zi kah, ki so pou dar je ne z 
med plast ni mi zdr si.

Pro fi li 57-57*, 60-60* in 61-61* so ob li ko va ni 
po plast na to sti, pri če mer je 57-57* tudi v kom bi na ciji 
s pre lom no cono in po do rom po plast na to sti, pro fil 61-
61* pa za je ma teme an ti kli na le.

Male jame za je ma jo 6 preč nih pro fi lov. Preč ni 
pro fil 80-80* je ob li ko van s po do rom po plast na to sti, 
preč ni pro fil 79-79* pa je na stal v po ru še ni coni. V Oz-
kem rovu se na ha ja jo preč ni pro fi li 85-85*, 86-86* in 
87-87*. Po ob li ki so zna čil ni za frea tič ni rov, ki je na stal 
v tek ton sko pre tr tih co nah in plast na to sti.

V Zgor njem Tar ta ru su sta pro fi la 76-76* in 77-
77* raz vi ta v plast na to sti in tek ton skih co nah. Pro fi la 
71-71* in 78-78* ka že ta del no ob li ko va nje po plast-
na to sti, pred vsem pa sle do ve za pol ni tve rova s se di-
men ti. Pro fil 72-72* v Spod njem Tar ta ru su je od vi sen 
od moč ne pre lom ne cone. Preč na pro fi la 73-73* in 
74-74* sta zelo nez na čil nih ob lik, ven dar ob li ko va na 
po plastna to sti in tek ton skih co nah. V tem delu jame 

from tectonically fractured zones, and partially from 
bedding. Kongresna dvorana (cross-sections 14-14* - E 
passage and 15-15*) is formed in the strong fault zone 
100/70-80.

In the case of cross-section 20-20* we talk about 
a passage formation combination in tectonically frac-
tured zones and bedding. The cross-sections 22-22*, 
24-24* and 27-27* are clearly formed in bedding planes.

Bedding has strongly influenced the 28-28* and 
32-32* cross-sections form. In the case of cross-sec-
tion 32-32* the passage runs parallel to the bedding 
plane and interbedded movements ridging, while in 
cross-sections 30-30* and 31-31* it runs transverse to 
the bedding plane ridging.

Ten cross-sections from Pisani rov are present-
ed. Some of them, like 37-37*, 38-38* and 43-43*, 
are collapses formed as to bedding and tectonically 
fractured zones; others, like 35-35*, 36-36*, 39-39* 
and 42-42*, represent low passages which indicate 
filling up and re-forming by sediments. In such cases 
it is not possible to determine the leading geological 
structural elements according to which cross-sections 
were formed. Cross-section 41-41* is formed in the 
cross-Dinaric direction inner fault zone.

The part of the cave from the Pisani rov branch 
to the Velika gora foothill includes 6 cross-sections. 
Among them the cross-sections 46-46*, 47-47*, 48-48*, 
49-49* and 50-50* are formed in bedding, and only 
partially in broken and crushed zones.

The cross-section 51-51* which runs from Ruski 
most over Velika gora presents the greatest collapse 
chamber in the Postojnska jama cave system originated 
along tectonically fractured zones, bedding and inter-
bedded movements. The NE part of the chamber was 
developed in the strong Dinaric direction fault zone. 
Individual crushed and broken zones which cause 
local chamber formation are classified into the outer 
fault zone.

Cross-sections 65-65*, 63-63*, 62-62*, 53-53* 
and partly 64-64* and 54-54* are clearly formed in 
bedding, while for cross-sections 65-65*, 63-63* and 
62-62* the collapse along bedding is also character-
istic. Cross-section 55-55* indicates the forms of a 
passage which follows bedding and a fault zone. The 
cross-section 56-56* in the E passage side is interesting 
mainly due to collapse along bedding planes which are 
emphasised by interbedded movements.

Cross-sections 57-57*, 60-60* and 61-61* are 
formed along bedding, wherein 57-57* is also in com-
bination with the fault zone and collapse along bedding, 
and cross-section 61-61* includes the anticline crest.

Male jame include 6 cross-sections. Cross-sec-
tion 80-80* is formed by collapse along bedding, and 
cross-section 79-79* was formed in the broken zone. In 
Ozki rov are cross-sections 85-85*, 86-86* and 87-87*. 
Their form is characteristic for a phreatic passage which 
was formed in tectonically fractured zones and bedding.
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so rovi še ved no pod vpli vom ob ča snih po plav pod ze-
melj ske Piv ke.

Otoš ka jama je pred stav lje na s tre mi preč ni mi 
pro fi li (pri lo ga 1, preč ni pro fi li 68-68*, 69-69* in 70-
70*). Pla sti vpa da jo 500 pro ti ju go za ho du. Preč ni pro fil 
70-70* za je ma po dor no dvo ra no in ak tiv ni rov Pod ze-
melj ske Piv ke. Vo dil ne geo loš ke struk tu re ob li ko va nja 
so bile le zi ke in tek ton ske cone. Lego zgor nje ga rova 
Otoš ke jame in spod nje ga rova Pod ze melj ske Piv ke pri-
ka zu je preč ni pro fil 68-68*. V tem pri me ru sta oba preč-
na pro fi la ob li ko va na po le zi kah in med plast nih zdr sih.  

V rovu Pod ze melj ske Piv ke  so ob li ke preč nih 
pro fi lov 93-93*, 92-92* in 91-91* zna čil ne za ak tiv ni 
vod ni rov, ki je de lo ma ob li ko van po plast na to sti in 
de lo ma v tek ton sko pre tr tih co nah. Tudi preč na pro fi la 
90-90* in pred vsem 89-89* sta na sta la v plast na to sti 
in zdrob lje ni coni.

Vhod v Čr no jamo (preč ni pro fil 66-66*) se je 
od prl za ra di udor ni ce v bli ži ni rova ter od na ša nja ma-
te ria la z vod nim to kom. 

 Vhod no, kraj še brez no Mag da le ne jame (pro fil 
67-67*) se je ob li ko va lo v raz po klin ski coni  s smer jo 
vpa da 1100.

Na pod la gi 96 preč nih pro fi lov iz si ste ma Po-
stojn skih jam, lah ko po dob no ra ziš če mo tudi preč ne 
pro fi le iz dru gih jam. Že iz mor fo loš ke ob li ke preč-
ne ga jam ske ga pro fi la lah ko, z do lo če no ver jet nost jo, 
skle pa mo na ob li ko va nje rova po geo loš kih struk tur nih 
ele men tih.

 

7.4. Interpretacija oblikovanja nekat-
erih izbranih prečnih jamskih profilov
 
Za preu če va nje da naš njih spe leo mor fo loš kih ob lik 
preč nih pro fi lov sem iz med 96 iz bra la 17 preč nih pro-
fi lov (pri lo ga 3), ki so še po seb no zna čil nih ob lik. To 
so preč ni pro fi li 3-3*, 4-4*, 8-8*, 9-9*, 12-12*, 17-17*, 
19-19*, 20-20*, 21-21*, 22-22*, 39-39*, 47-47*, 51-
51*, 74-74*, 88-88*, 89-89* in 90-90*. Pri tem sem se 
osredo to či la na da naš njo mor fo loš ko ob li ko preč ne ga 
pro fi la in ovred no ti la pri mar no in se kun dar no sta nje. 
Pri mar no sta nje pred stav lja jo še da nes ohra nje ne frea-
tič ne ob li ke rova, se kun dar no sta nje pa po do ri ali z 
abra zi jo me han skih del cev za bri sa no ali preobliko va no 
pr vot no sta nje. V preč nih jam skih pro fi lih lah ko da nes 

In Zgornji Tartarus  cross-sections 76-76* and 
77-77* are developed in bedding and tectonic zones. 
Cross-sections 71-71* and 78-78* indicate a partial 
formation along bedding, but mainly traces of the pas-
sage filling up with sediments. Cross-section 72-72* 
in Spodnji Tartarus depends on a strong fault zone. 
Cross-sections 73-73* and 74-74* are of very unchar-
acteristic forms, but formed along bedding and tectonic 
zones. In this part of the cave the passages are still under 
influence of the occasional underground Pivka floods.

Otoška jama is represented by three cross-sec-
tions (Annex 1, cross-sections 68-68*, 69-69* and 
70-70*).  The bedding planes dip 50o towards the SW. 
Cross-section 70-70* includes the collapse chamber 
and the Podzemeljska Pivka active passage. The leading 
geological formation structures were bedding planes and 
tectonic zones. The upper Otoška jama passage position 
and the lower Podzemeljska Pivka passage position are 
presented in the cross-section 68-68*. In this case both 
cross-sections are formed along bedding planes and 
interbedded movements.

In the Podzemeljska Pivka passage the forms of 
cross-sections 93-93*, 92-92* and 91-91* are character-
istic of an active water passage which is partially formed 
along bedding, and partially in tectonically fractured 
zones. Also cross-sections 90-90* and above all 89-89* 
were formed in bedding and in the crushed zone.

The entrance to Črna jama (cross-section 66-
66*) opened due to the collapse doline near the passage, 
and to the watercourse sweeping away the material.

The E Magdalena jama shorter shaft (cross-sec-
tion 67-67*) was formed in the fissured zone with the 
dip strike 1100.

On the basis of the 96 cross-sections in Pos-
tojnska jama cave system we can similarly study 
cross-sections in other caves as well. Already from 
the cross-section morphological form we may, with 
reasonable probability, explain the passage formation 
from the geological structural elements.

7.4.  Some Selected Cave Cross-Section 
Interpretations 

To study the present-day cave cross-section forms I 
have selected 17 out of 96 cross-sections (Annex 3) 
which are of specially characteristic forms. These are 
3-3*, 4-4*, 8-8*, 9-9*, 12-12*, 17-17*, 19-19*, 20-
20*, 21-21*, 22-22*, 39-39*, 47-47*, 51-51*, 74-74*, 
88-88*, 89-89* and 90-90*. Thus I have focused on 
the present-day cross-section morphological form, and 
deduced its primary and secondary states. The primary  
state is presented today by the phreatic passage form 
where it is still preserved, and the secondary state by 
collapses, or a primary state blurred or re-formed by 
mechanical abrasion. Today we can observe partially 
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opa zu je mo de lo ma spre me nje ne pri mar ne ob li ke. Po-
go stej še je se kun dar no ob li ko va nje, ki pa ven dar ka že 
do lo če no sklad nost s pr vot ni mi za sno va mi.

Preč ni pro fi li 3-3*, 4-4* in 8-8* pred stav lja jo 
pri mar ne ob li ke, pri če mer sta se 3-3* in 8-8* ob li ko-
va la v le zi ki pou dar je ni z med plast ni mi zdr si, med tem 
ko se je preč ni pro fil 4-4* ob li ko val v po ru še ni coni. V 
pri me ru preč ne ga pro fi la 8-8* ni mo go če go vo ri ti samo 
o pri mar ni ob li ki, saj je pred vsem zahodni del ob li ko van 
s po moč jo abra zi je me han skih del cev.

Ob li ko preč ne ga pro fi la 12-12* na ka zu je se kun-
dar no preob li ko va nje. Ves spod nji del pro fi la se stav lja jo 
po dor ni blo ki, ki so se od lo mi li po plast na to sti in iz su li 
iz zdrob lje nih in po ru še nih con. Na pr vot no frea tič no 
ob li ko rova je moč slu ti ti v le vem delu, kjer ni bilo moč-
nej še abra zi je s po moč jo me han skih del cev.

V zgor njem delu preč ne ga pro fi la 17-17* se 
da do lo či ti pri mar no ob li ko. Da naš nje sta nje pro fi la 
pred stav lja ne ko li ko raz šir jen pri mar ni rov, ki je v 
spod njem delu pro fi la za bri san z de lo va njem abra zi je 
me han skih del cev.

Preč ni pro fil 19-19* je v da naš njem sta nju moč-
no preob li ko van, kar je po sle di ca abra zi je me han skih 
del cev. Le v de snem delu pro fi la so sle do vi pri mar ne ga 
frea tič ne ga rova, ob li ko va ne ga v po ru še ni coni. Ob li ka 
stro pa ka že na pa ra ge ne zo.

Pri mar no ob li ko va nje v pre lom ni coni in plast-
na to sti je opaz no v zgor njem delu preč ne ga pro fi la 
20-20*. Spod nji del je ob li ko van s po moč jo abra zi je 
me han skih del cev.

Preč ni pro fil 21-21* ka že pri mar no in se kun-
dar no ob li ko va nje. Zgor nji del pro fi la se je ob li ko val v 
zdrob lje nih in po ru še nih co nah, spod nji del pro fi la pa 
z abra zi jo me han skih del cev.

Pri mar no in se kun dar no ob li ko va nje po plast na-
to sti se opa zi v preč nem pro fi lu 22-22*.

Ob li ka preč ne ga pro fi la 39-39* ka že se kun dar no 
preob li ko va nje, in si cer z abra zi jo me han skih del cev v 
zgor njem delu in za po ni tvi jo s se di men ti v spod njem 
delu. V preč nem pro fi lu 47-47* je opa zi ti pri mar no in 
se kun dar no sta nje. V pre lom ni coni je ver jet no priš lo 
do manj še ga iz sut ja ter od lo mov po plast na to sti. S po-
nov nim de lo va njem vod ne ga toka se je sta ro po dor no 
ob li ko va nje preč ne ga pro fi la ub la ži lo.

Preč ni pro fil 51-51* je moč no se kun dar no preob-
li ko van. Dno pro fi la pre kri va jo po dor ni blo ki. Zgor nji 
del se je raz vil v od lo mih po plast na to sti in med plast nih 
zdr sih ter v iz sut ju iz zdrob lje nih con. Le v skraj nem 
za hod nem delu je pri mar ni frea tič ni rov, ki je del no 
spre me njen z abra zi jo me han skih del cev.

Preč ni pro fi li 74-74*, 88-88*, 89-89* in 90-90* 
ima jo frea tič no ob li ko, ki je del no preob li ko va na za ra di 
za pol ni tve rova s se di men ti.

S 17 iz bra ni mi preč ni mi pro fi li sem pri ka za la os-
nov ne ob li ke, ki so zna čil ne za si stem Po stojn skih jam. 
Pri tem so pr vot ne ob li ke ne ka te rih preč nih pro fi lov le 
del no spre me nje ne in ka že jo pri mar no ob li ko va nje po 

modified primary forms in the cave cross-sections. The 
secondary formation is more frequent, but it shows a 
certain congruity with primary schemes.

Cross-sections 3-3*, 4-4* and 8-8* represent 
primary forms, wherein 3-3* and 8-8* were formed in 
bedding plane emphasised by interbedded movements, 
while  cross-section 4-4* was formed in the broken zone. 
In  cross-section 8-8* case it is not possible to talk about 
the primary form, as the W part is mainly formed by 
means of  mechanical abrasion.

Cross-section 12-12* form is characterised by 
the secondary re-forming. All the lower cross-section 
part consists of collapse blocks which were broken 
away along bedding, and spread out from crushed and 
broken zones. The primary phreatic passage form might 
be detected in the left part where there was no stronger 
abrasion.

  In the upper cross-section 17-17* part the pri-
mary form can be determined. The present cross-section  
state represents a slightly enlarged primary passage 
which is blurred by  mechanical  abrasion activity in 
the lower part. 

As a consequence of  mechanical  abrasion  
cross-section 19-19* is strongly re-formed in  today’s  
state. Only in the right cross-section part there are traces 
of a primary phreatic passage formed in the broken zone. 
The ceiling configuration indicates paragenesis.

The primary formation in the fault zone and bed-
ding is perceivable in the upper part of cross-section 20-
20*. The lower part is formed by mechanical abrasion.

Cross-section 21-21* shows primary and sec-
ondary formation. The upper cross-section part was 
formed in crushed and broken zones, and the lower part 
by  mechanical abrasion.

The primary and secondary formation according 
to bedding is noticed in the cross-section 22-22*.

The cross-section 39-39* form shows a second-
ary re-forming, i.e. by  mechanical abrasion in the upper 
part, and by filling up with sediments in the lower part. 
In  cross-section 47-47* one can see both the primary 
and secondary states. In the fault zone was probably 
induced a smaller spreeding out and breaking away 
along bedding. The old cross-section collapse formation 
was modified by repeated stream activity

Cross-section 51-51* is strongly secondarily 
re-formed. The bottom is covered by collapse blocks. 
The upper part was developed as collapse resulting from 
bedding, interbedded movements and spill out from 
crushed zones. Only in the extreme W part there is a 
primary phreatic passage which is partially modified by  
mechanical abrasion.

Cross-sections 74-74*, 88-88*, 89-89* and 90-
90* have the phreatic form which is partially re-formed 
due to the passage filling up with sediments.

By 17 selected cross-sections I have presented 
basic forms which are characteristic for the Postojnska 
jama cave system. The primary forms of some of them 
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tek ton sko pre tr tih co nah ali le zi kah, ki so mno go krat 
pou dar je ne z med plast ni mi zdr si. Ini cial ne ob li ke ro vov 
so več krat za bri sa ne s po do ri ali preob li ko va ne za ra di 
za pol ni tve s se di men ti.

7.5. Geološke značilnosti oblikovanja 
podornih dvoran 

Naj več je pro sto re v si ste mu Po stojn skih jam pred stav-
lja jo po dor ne dvo ra ne. Vse so ob li ko va ne po geo loš kih 
struk tur nih ele men tih.

Če pri mer ja mo li to loš ki stol pec (sli ka 2) v ka te-
rem so raz vi ti rovi si ste ma Po stojn skih jam s po dor ni mi 
dvo ra na mi, lah ko za klju či mo, da so naj več je po dor ne 
dvo ra ne, kot npr. Ve li ka gora, Ve li ki dom in  Kon cert na 
dvo ra na, raz vi te v de be lo plast na tem ap nen cu, manj še 
pa v tanj še plast na tem ap nen cu.

Na pri me ru vseh po dor nih dvo ran v si ste mu Po-
stojn skih jam opa zu je mo pri sot nost moč nih re gio nal no 
po mem bnej ših pre lom nih con. Tek ton ska pre mi ka nja v 
teh pre lom nih co nah so pov zro či la od pa da nje blo kov 
tudi po pla steh. Od pad li blo ki so se ko pi či li v po dor ni 
sto žec. Is to ča sno je mo ral še ved no ob sta ja ti tudi stal ni 
ozi ro ma vsaj ob ča sni vod ni tok, ki je od na šal del po-
dor ne ga ma te ria la, pri če mer je po dor na dvo ra na ra sla 
in se ši ri la.

V slo ven skih jam skih si ste mih so po dor ne dvo-
ra ne zelo po go ste. Mar te lo va dvo ra na v Škoc jan skih 
ja mah je s pro stor ni no 2.100.000 m3 do se daj naj več ja 
zna na po dor na dvo ra na pri nas (Mi hevc, 1995). 

Naj več ja po dor na dvo ra na v si ste mu Po stojn skih 
jam je Ve li ka gora (Še be la, 1995 b), ka te re pro stor ni no 
oce nju je mo na 240.000 m3. Pri tem je po treb no pou da ri-
ti, da po dnu Mar te lo ve dvo ra ne v Škoc jan skih ja mah še 
ved no te če ak tiv ni vod ni tok (reka Reka), med tem ko je 
Ve li ka gora iz ven ob moč ja ob ča snih po plav reke Piv ke. 
Ker ne mo re mo za go to vo oce ni ti de be li ne po dor ne ga 
stož ca na Ve li ki gori, je pro stor ni na po dor ne dvo ra ne 
lah ko še ne ko li ko več ja od oce nje ne.

Za po dor ne dvo ra ne v jam skih ro vih je zna čil no 
ve ča nje praz ne ga pro sto ra pod po vrš jem, s tem da s stro-
pa ali s stra ni od pa da jo več ji ali manj ši blo ki kam ni ne. 
Pri tem je še po seb no ugo den stal ni ali ob ča sni vod ni 
tok, ki od na ša od pad ni ma te rial. Vzrok za odpada nje 
po dor nih blo kov je naj več krat me han ska ne sta bil nost 
jam ske ga pro sto ra, ka te re vzrok je v me han sko po ru-
še ni kam ni ni. 

Da vies (1951) je za go var jal, da je ob stoj nost 
stro pa ozi ro ma ce lot ne ga pod ze melj ske ga pro sto ra od-
vi sna tudi od de be li ne, lege in trd no sti skla dov.

V fa zah raz vo ja jame pri ha ja do ru še nja za ra di 
tvor be bre zen v bli ži ni sta rej ših ro vov, ne nad nih po plav, 

cross-sections are only partially modified, and show 
primary formation along the tectonically fractured 
zones or bedding planes which are often emphasised 
by interbedded movements. The initial passage forms 
are often blurred by collapses, or re-formed owing to 
filling up with sediments.

7.5. Geological Characteristics of 
Collapse Chamber Formation

Collapse chambers represent the greatest spaces in the 
Postojnska jama cave system. They are all formed as a 
result of geological structural elements.

If we compare the lithological column (Figure 
2), wherein the Postojnska jame cave system passages 
with collapse chambers are developed, we may con-
clude that the greatest collapse chambers, e.g. Velika 
gora, Veliki dom and Koncertna dvorana, are developed 
in thick-bedded limestone, and smaller ones in thin-
ner-bedded limestone.

By the example of all the collapse chambers in 
the Postojnska jama cave system we observe the pres-
ence of strong, regionally more important fault zones. 
Tectonic movements in these fault zones were caused by 
falling away of blocks, also along bedding planes. The 
fallen off blocks were being heaped up into a collapse 
cone. At the same time there should have still existed a 
permanent or at least periodical watercourse, which kept 
sweeping away a part of the collapse material, and thus 
the collapse chamber was  becoming larger.

Collapse chambers are very frequent on  Slovene 
cave systems. Martelova dvorana in Škocjanske jame 
is, with its volume of 2,100,000 m3, the greatest known 
collapse chamber in Slovenia (Mihevc, 1995).

The greatest collapse chamber in the Postojnska 
jama system is Velika gora (Šebela, 1995 b) whose 
volume is estimated to be 240,000 m3. It is necessary 
to stress that at the bottom of Martelova dvorana in 
Škocjanske jame there is still an active watercourse 
(the Reka river), while Velika gora is outside the Pivka 
river periodical floods region. Since we cannot reliably 
estimate the collapse cone thickness at Velika gora, the 
total collapse chamber volume might  even  be a little 
greater than the estimated one.

Enlargement of an empty space below the sur-
face is characteristic for collapse chambers by greater 
or smaller blocks of rock falling off from the ceiling 
or sides. A permanent or periodic watercourse which 
sweeps away the waste material is particularly con-
venient here. The reason that the collapse blocks  fall 
off  is most frequently the mechanical instability of the 
cahmber, and the immediate cause is the mechanically 
fractured rock.

Davies (1951) argued that the ceiling or the ex-
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sve že pre ni ka jo če vode, ra sti mi ne ra lov v raz po kah, 
zmr za li (Whi te & Whi te, 1969) ter zni že va nja po vrš ja. 

Glav ni raz log vseh po do rov je me ha nič ni raz pad 
zno traj pla sti, med plast mi ali med raz po ka ni mi blo ki 
(Ford & Wil liams, 1989).

Ja me son (1991) je prou če val po do re v Friars 
Hole Cave System in dru gih ja mah v ZDA. Po do ri ne 
na sta ja jo samo za ra di ru še nja am pak tudi za ra di ra sti 
kri sta lov sadre in eks fo lia ci je. Pro ce si, ki pri ve de jo do 
na stan ka po do rov, so naj manj tri je:

- raz tap lja nje 
- ke mič na rast in al te ra ci ja
- me han ska preo bre me ni tev.
Po Gam su (1965) je po dor Ve li ke gore preu sme-

ril reko Piv ko pro ti Otoš ki jami, na dalj nji po do ri pa so 
jo pri si li li k iz de la vi niž je, še se daj ak tiv ne vod ne eta že.

Gos po da rič (1968 b) je lo čil dve raz voj ni in šti ri 
raz pad ne faze si ste ma Po stojn skih jam, ki jih uvrš ča v 
plei sto cen. Ko vod ni to ko vi ne do se že jo več rova ter v 
njem na sta ja siga in pri de do po do rov, go vo ri mo o tret ji 
raz pad ni fazi. Po ve za va jame s po vrš jem in za pol ni tev 
rova za ra di po pol ne ga udo ra stro pa so di ta v zad njo, 
če tr to raz pad no fazo.

Na pe tost no po lje se v oko li ci jame ne pre sta no 
spre mi nja, kar ima za po sle di co ru še nje v raz lič nih fa zah 
raz vo ja kraš ke ga si ste ma (Bren čič, 1993).

Naj več je po dor ne dvo ra ne si ste ma Po stojn skih 
jam so v da nes neak tiv nih ro vih (Še be la, 1994 b). Pri 
po drob nem pre gle du tek ton skih raz mer si ste ma Po stojn-
skih jam in pri pri mer ja vi z jav lja nji po dor nih dvo ran 
opa zi mo ne ka te re za ko ni to sti. Vse po dor ne dvo ra ne 
so v po droč jih tek ton skih ne sta bil no sti, to je v ali med 
pre lom ni mi co na mi.

V po dor nih dvo ra nah, kjer so do kaj sve ži od lo-
mi, kar po me ni, da se vod ni tok po zad njem po do ru  ni 
več po ja vil v teh dvo ra nah, več krat naj de mo pre lom ne 
plosk ve s tek ton ski mi dr sa mi. To ka že na ob moč ja tek-
ton sko na jin ten ziv nej ših pre mi kanj. 

Ena iz med po dor nih dvo ran (pri lo ga 1, preč-
ni pro fil 61-61*) je raz vi ta v te me nu an ti kli na le, kjer 
opa zu je mo med plast ne zdr se, ki pred stav lja jo sprem-
lja jo če de for ma ci je gu ba nja. V te me nu an ti kli na le ni 
izra zi tih pre lom nih con. Blo ki ap nen ca so se luš či li s 
stro pa za ra di ne sta bil no sti pov zro če ne z ak tiv nost jo 
med plast nih zdr sov.

Pri preu če va nju po do rov v kraš kih ja mah se 
po sta vi vpra ša nje v ka te ro ob dob je lah ko po sta vi mo 
ob li ko va nje po do rov. Po dor no preob li ko va ni rovi, in 
si cer še po seb no taki, kjer na ste nah ni sle dov vod ne-
ga toka, kot npr. sten skih kot lic, fa set, pred stav lja jo 
v da naš njem sta nju ene ga zad njih ak tiv no sti ve ča nja 
ro vov se ve da pred od la ga njem sige na po dor ne blo ke. 
Do lo či tev sta ro sti sta lag mi tov na po dor nih blo kih ka že 
le ok vir no sta rost, saj ne more upo šte va ti ob dob ja od 
pr vih pro ce sov po di ra nja do ob dob ja ra sti sige.

Na pri me ru po dor nih dvo ran iz si ste ma Po stojn-
skih jam lah ko za nes lji vo tr di mo, da so ob li ko va ne v 

istence of the entire underground space also depends on  
the thickness, position and solidity of bedding planes.

In the cave development phases breaking occures 
owing to the formation of shafts in the vicinity of older 
passages, sudden floods, fresh percolation water, min-
erals growing in fissures, frost (White & White, 1969), 
and lowering of the surface.

The main reason for all the collapses is a me-
chanical breakdown inside a bedding plane, between 
bedding planes or between fissured blocks. (Ford & 
Williams, 1989).

Jameson (1991) studied collapses in the Friars 
Hole Cave System and other caves in the U.S.A. Col-
lapses do not result just because of breaking, but also 
due to the growth of gypsum crystals and exfoliation. 
There are at least three processes which initiate the 
formation of collapses:

- solubility
- chemical growth and alteration
- mechanical overloading.
According to Gams (1965) the Velika gora col-

lapse diverted the Pivka river towards Otoška jama, and 
further collapses forced it to create a lower, now still 
active water channel.

Gospodarič (1968 b) distinguished two devel-
oping and four breakdown phases of the Postojnska 
jama cave system, which he placed in the Pleistocene. 
When watercourses do not reach a passage any more, 
and so the flowstone is created and collapses  occur, 
we talk about the third breakdown phase. A cave con-
nection with the surface, and the passage filling up due 
to a complete ceiling collapse belong to the last, fourth 
breakdown phase.

In the cave vicinity the tension field is constant-
ly changing, and it causes breaking in different Karst 
System developing phases. (Brenčič, 1993).

The greatest Postojnska jama system collapse 
chambers are in the now inactive passages (Šebela, 
1994 b). By a detailed survey of the system tectonic 
conditions, and by a comparison with collapse chambers 
occurring, we notice some justification for this. All the 
collapse chambers are in the areas of tectonic instability, 
that is in or between fault zones.

In the collapse chambers where there are quite 
fresh fallen blocks, which means that the watercourse 
has not appeared any more in these chambers since 
the last collapse, we frequently find fault planes with 
tectonic movements. It indicates the tectonically most 
intensive movement areas.

One of the collapse chambers (Annex 1, 
cross-section 61-61*) is developed in the anticline crest 
where we observe interbedded movements which rep-
resent accompanying folding deformations. In the anti-
cline crest there are no expressive fault zones. Limestone 
blocks were scaled off from the ceiling owing to the 
instability caused by  interbedded movement activity.

By studying collapses in the karst caves a 
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skla du z geo loš ki mi struk tur ni mi ele men ti. Po dor ne 
dvo ra ne so se naj bolj in ten ziv no ob li ko va le v ob ča sno 
za li ti coni, do kler se ni vod ni tok po vsem umak nil v 
dru ge dele jame.  Z zad nji mi tek ton ski mi pre mi ka nji 
ob pre lom nih co nah ter z odpada njem po dor nih blo kov 
po le zi kah, pou dar je nih z med plast ni mi zdr si ter z za-
dost nim od na ša njem ma te ria la, so se po dor ne dvo ra ne 
ve ča le do da naš njih raz sež no sti. 

7.6. Statistična analiza pogostosti 
smeri tektonsko pretrtih con v sistemu 
Postojnskih jam
 
Z ro ze ta mi sem pri ka za la po go stost sme ri tek ton skih 
con v si ste mu Po stojn skih jam. Pri sta ti stič ni ob de la vi 
ni sem lo če va la raz lič nih vrst con, kot npr. po ru še nih 

question is raised as to which period we may put the 
collapse formation in. Passages reshaped by collapse, 
especially those where there are no watercourse traces 
such as wall potholes and scallops, represent the result 
of the final passages enlargement activities, before the 
flowstone deposited on the collapse blocks. The age of 
stalagmites growing on the collapse blocks gives only 
an approximate age for the present passage form, as it is 
not possible to take account of the interval between the 
first collapse processes and the flowstone growth period.

From the example of the Postojnska jama cave 
system collapse chambers we may confidently assert 
that they are formed in accordance with geological 
structural elements. Collapse chambers were most in-
tensively formed in a periodically watered zone, before 
the watercourse has completely removed into other cave 
sections. By the last tectonic movements along fault 
zones, and by the collapse blocks falling off along bed-
ding planes emphasised by interbedded movements, and 
by  sufficient material being swept away, the collapse 
chambers have been enlarged up to the it present state.

 
 

7.6. Statistical Analysis of the Posto-
jn-ska jama Cave System Tectonically 
Fractured Zones Direction Prevalence
 
I demonstrated the Postojnska jama cave system tectonic 
zones direction prevalence by rose graphs. In the statisti-
cal processing I did not distinguish different zone types, 
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as for instance broken zones from fissured or crushed 
zones. For the statistical analysis I united all the tectonic 
zones into one. The most frequent tectonically fractured 
zones direction measured in the Postojnska jama cave 
system passages is represented by 19.2% (330-3450 
strike with repartition of intervals by 150, Figure 37), or 
by 12.7% (320-3300 strike with repartition of intervals 
by 100, Figure 38) respectively. In the N-S direction 
or NE-SW the 0-150 direction prevails by 16.5% with 
repartition of intervals by 150, Figure 36), and the 10-
200 direction by 9.2%  with repartition of intervals by 
100, Figure 37).

Most of the passages are developed in the Dinar-
ic direction. 16.3% of passages represent the 315-3300 
direction with repartition of intervals by 150 (Figure 
38), and 10.6% the 310-3200 direction with reparti-
tion of intervals by 100 (Figure 39). In the N-S or the 
cross-Dinaric direction respectively, there are included 
13.5% of passages which represent the 0-150 direction 
with repartition of intervals by 150 (Figure 38) and 9% 
of passages into the 20-300 direction with repartition of 
intervals by 100 (Figure 39).

The comparison of the tectonically fractured 
zones directions rose graphs (Figure 36 and Figure 37), 
and the Postojnska jama cave system passage directions 
(Figure 38 and Figure 39) indicates a good agreement by 

con od raz po klin skih ali zdrob lje nih. Vse tek ton ske 
cone sem za sta ti stič no ana li zo zdru ži la v enot no cono. 
Naj po go stej ša smer tek ton sko pre tr tih con, mer je nih v 
ro vih si ste ma Po stojn skih jam, je za sto pa na z 19,2 % 
(smer 330-3450 pri raz de li tvi in ter va lov na 150, sli ka 
37), ozi ro ma z 12,7 % (smer 320-3300 pri raz de li tvi 
in ter va lov na 100, sli ka 38). V sme ri se ver-jug ozi ro ma 
SV-JZ pre vla du je z 16,5 %  smer 0-150 pri raz de li tvi 
in ter va lov na 150 (sli ka 36) in  z 9,2 % smer 10-200 pri 
raz de li tvi in ter va lov na 100 (sli ka 37). 

Naj več ro vov si ste ma Po stojn skih jam je raz vi tih 
v Di nar ski smeri, in si cer je s 16,3 % za sto pa na  smer 
315-3300 pri raz de li tvi in ter va lov na 150 (sli ka 38) in  
s 10,6% smer 310-3200 pri raz de li tvi in ter va lov na 100 
(sli ka 39). V sme ri se ver-jug ozi ro ma preč no Di nar ski 
sme ri je za sto pa nih 13,5 % ro vov, ki pred stav lja jo smer 
0-150 pri raz de li tvi 150  (sli ka 38) ozi ro ma 9 % ro vov v 
sme ri 20-300 pri raz de li tvi in ter va lov na 100 (sli ka 39).

Pri mer ja va ro zet sme ri tek ton sko pre tr tih con 
(sli ka 36 in sli ka 37) in sme ri jam skih ro vov si ste ma 
Po stojn skih jam (sli ka 38 in sli ka 39)  ka že po sta ti-
stič ni ob de la vi do bro pri mer lji vost. Vred nost za glav ni 
vek tor je v pri me ru ro vov 345,180, v pri me ru tek ton sko 
pre tr tih con pa 344,120. In ter val zau pa nja je v pri me ru 
tek ton sko pre tr tih con 8,820, pri us me ri tvi jam skih ro-
vov pa 11,680. Stan dard na de via ci ja pri me ri tvah sme ri 
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Sli ka 36. Sle me ni tev tek ton sko pre tr tih con v si ste mu Po stojn-
skih jam (raz de li tev in ter va lov na 150). 

Figure 36. Tectonically fractured zones directions in the Pos-
tojnska jama cave system (partition of intervals by 150).

Sli ka 37. Sle me ni tev tek ton sko pre tr tih con v si ste mu Po stojn-
skih jam (raz de li tev in ter va lov na 100).

Figure 37. Tectonically fractured zones directions in the Pos-
tojnska jama cave system (partition of intervals by 100).

Sli ka 38. Smer ro vov si ste ma Po stojn skih jam (raz de li tev 
in ter va lov na 150). 

Figure 38. Passage directions of the Postojnska jama cave 
system (partition of intervals by 150).

Sli ka 39. Smer ro vov si ste ma Po stojn skih jam (raz de li tev 
in ter va lov na 100).

Figure 39. Passage directions of the Postojnska jama cave 
system (partition of intervals by 100).

Sli ka 40. Sle me ni tev pla sti v si ste mu Po stojn skih jam (raz de-
li tev in ter va lov na 150).

Figure 40. Bedding planes direction in the Postojnska jama 
cave system (partition of intervals by 150).

Sli ka 41. Sle me ni tev pla sti v si ste mu Po stojn skih jam (raz de-
li tev in ter va lov na 100).

Figure 41. Bedding planes direction in the Postojnska jama 
cave system (partition of intervals by 100).
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Sli ka 42. Ge ne ra li za ci ja tek ton skih raz mer v si ste mu Po stojn-
skih jam. 1  an ti kli na la, 2  sin kli na la, 3  pre lom z ver ti-
kal nim pre mi kom, 4  pre lom s ho ri zon tal nim pre mi kom, 
5  oz na ka pre lo mov. 

Figure 42. Tectonic conditions generalisation in the Posto-
jn-ska jama cave system. 1  anticline, 2  syncline, 3  fault 
with vertical movement, 4  fault with horizontal move-
ment, 5  faults indication.

tek ton sko pre tr tih con je 3,73% (pri raz de li tvi in ter va lov 
na 100, sli ka 37)  in me ri tvah sme ri ro vov 2,97% (pri 
raz de li tvi in ter va la na 100, sli ka 39).

Ker se je pri te ren skem kar ti ra nju jam skih ro vov, 
kot po mem bno vo di lo po ka za la plast na tost, sem pri ka-
za la tudi po go stost sle me ni tve pla sti mer je nih v ro vih 
si ste ma Po stojn skih jam (slika 40 in sli ka 41). Za je la 
sem 131 me ri tev, iz med ka te rih je sta ti stič no naj bolj 
za sto pa na smer  315-3300 (23,7% pri raz de li tvi in ter-
va lov na 150, sli ka 40)  ozi ro ma smer 320-3300 (23,7% 
pri raz de li tvi in ter va lov na 100, sli ka 41).

Pri mer ja va sle me ni tve plasti (sli ka 40 in sli ka 41) 
in po te ka ro vov v si ste mu Po stojn skih jam (sli ka 38 in 
sli ka 39), ka že ne ko li ko slab šo pri mer ja vo kot sklad nost 
tek ton sko pre tr tih con s smer jo ro vov. Naj po go stej ša  
smer pla sti se od lič no po kri va z naj po go stej šo smer jo 
ro vov, ki je 315-3300, pri raz de li tvi in ter va lov na 150. 
Očit na raz li ka pa na sto pi pri vlo gi sle me ni tve pla sti 
za rove, ki po te ka jo v sme ri 10-300. Rovi si ste ma Po-
stojn skih jam, raz vi ti v preč no Di nar ski sme ri in sme ri 
sko raj se ver-jug, se gle de na re zul ta te ro zet ne rav na jo 
po pla steh, ki so v tej sme ri za sto pa ne z manj kot 5%. 
Če prav gre po sta ti stič ni ana li zi za zna čil nej šo na ve za-
nost ro vov teh sme ri na po tek tek ton sko pre tr tih con, 
pa mo ra mo upo šte va ti mož nost, da so se rovi v preč no 
Di nar ski sme ri in sme ri skoraj se ver-jug lah ko raz vi li 

the statistical processing. In the case of the passages the 
main vector value is 345.180, in the case of tectonically 
fractured zones is 344.120. The confidence interval is 
in example of tectonically fractured zones 8.820, and 
for the cave passages direction 11.680. By measuring 
tectonically fractured zones the standard deviation is 
3.73% (with repartition of intervals by 10ş, Figure 37), 
and by measuring the passages orientation 2.97% (with 
repartition of intervals by 100, Figure 39).

As by the caves passages terrain mapping the 
bedding appeared to be as an important guidance, I also 
presented the bedding planes frequency in the Postojn-
ska jama cave system passages (Figure 40 and Figure 
41). I included 131 measurements among which the 315-
3300 direction is statistically most strongly represented 
(23.7% with repartition of intervals by 150, Figure 40) 
or the 320-3300 direction (23.7% with repartition of 
intervals by 100, Figure 41).

The bedding plane direction comparison (Figure 
40 and Figure 41) with the passage direction in the 
Postojnska jama cave system (Figure 38 and Figure 39) 
shows a poorer agreement than that of the tectonically 
fractured zones with the passage directions. The most 
frequent bedding plane direction is perfectly covered by 
the most frequent passages direction which is 315-3300 
with repartition of intervals by 150. But an evident dif-
ference appears with the bedding plane direction role for 
passages which run in the 10-300 direction. As regards 
the rose graphs the Postojnska jama system passages, 
developed in the cross- Dinaric direction and of an 
almost N-S direction, do not follow the bedding planes 
which are represented in this direction by less than 
5%. Though according to the statistical analysis there 
is a more characteristic passage attachment of these 
directions to the tectonically fractured zones, we have 
to pay regard to the possibility that the passages in the 
cross-Dinaric direction and the direction of nearly N-S 
could also develop along the dip bedding plane which 
is not visible from the rose graphs data (Figure 40 and 
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tudi po vpad ni  rav ni ni  pla sti, ki pa iz po dat kov ro zet 
(sli ka 40 in sli ka 41) ni vid na, saj ro ze te pri ka zu je jo 
sle me ni tev pla sti ne pa tudi sme ri vpa da. 

Ro ze ta po go sto sti  sle me ni tve pla sti v ro vih si-
ste ma Po stojn skih jam pri ka zu je glav ni vek tor z vred-
nost jo 312,480, ki se raz li ku je od glav ne ga vek tor ja 
sme ri ro vov (345,180) in sme ri tek ton sko pre tr tih con 
(344,120). In ter val zau pa nja je 14,260, stan dard na de via-
ci ja pa 5,39%, pri raz de li tvi in ter va lov na 100 (sli ka 41).

7.7. Model tektonske zgradbe posto-
jnskega krasa in interpretacija oblik-
ovanja jamskih rovov
 
Si stem Po stojn skih jam le ži v šir šem smi slu na ozem-
lju Zu na njih Di na ri dov, za ka te re je zna čil no na ri va nje 
in gu ba nje  pro ti jugu in ju go za ho du (Jur kov šek et al., 
1996).

Sta rej še tek ton ske de for ma ci je so na sta le za ra di 
re gio nal ne kom pre si je v sme ri se ve rovz hod-ju go za hod 
v kre di in pa leo ge nu. Gre za Di nar ske struk tu re, kot 
re gio nal ne gube v sme ri se ve ro za hod-ju govz hod in re-
verz ne pre lo me v isti sme ri, ki so na sta li zara di ko li zi je 
Ja dran ske mi kro ploš če z Evrop sko ploš čo (Jur kov šek 
et al., 1996). 

Za če tek fli šne se di men ta ci je in s tem raz pad 
Ja dran sko-Di nar ske kar bo nat ne plat for me na po droč ju 
Po stoj ne s po moč jo na no plank to na uvrš ča jo v zgor nji 
pa leo cen (Riž nar, 1997).

Po Pla cer ju (1981) je po od lo ži tvi eo cen ske ga 
fli ša na po droč ju Po stoj ne priš lo do na ri va nja tek ton ske 
eno te Ja vor niš ko-snež niš ke gru de na fliš po stojn ske 
kot li ne. Na ri va nje se je vr ši lo na meji med eo ce nom 
in oli go ce nom (Pla cer, 1981) in je po te ka lo v sme ri 
od se ve rovz ho da pro ti ju go za ho du (Pla cer, 1996). Pri 
tem je priš lo tudi do gu ba nja, ki se ka že v Po stojn ski 
an ti kli na li in Stu denš ki sin kli na li, ka te rih osi po te ka ta 
v sme ri se ve ro za hod-ju govz hod (pri lo ga 1).

Zna ni rovi si ste ma Po stojn skih jam potekajo v 
obeh kri lih Po stojn ske an ti kli na le (sli ka 42). Zaen krat 
še nez na ni vod ni rovi med Piv ko jamo in Pla nin sko 
jamo pa preč ka jo tudi Stu denš ko sin kli na lo (Čar & 
Gos po da rič, 1984).

Ver gen ca osne rav ni ne Po stojn ske an ti kli na le je 
7-140 pro ti ju go za ho du (Šebe la, 1994 b), kar ka že na 
moč nej še pri ti ske v sme ri od se ve rovz ho da pro ti ju go za-
ho du kot od ju go za ho da pro ti se ve rovz ho du (sli ka 43). 

K sprem lja jo čim de for ma ci jam gu ba nja pri šte-
va mo tudi med plast ne zdr se v obeh kri lih, kot tudi v 
te me nu Po stojn ske an ti kli na le. Med plast ni zdr si in od-
pr te raz po ke med plast mi se ka že jo kot zelo po mem ben 
fak tor pri na sta ja nju in ob li ko va nju jam skih ro vov si ste-
ma Po stojn skih jam. Med plast ne zdr se naj de mo v vseh 
pla steh  li to loš ke ga stolp ca (d=825 m) zgor nje kred ne ga 
ap nen ca (sli ka 2) v ka te rem so raz vi ti jam ski rovi.

Figure 41), as the rose graphs show the bedding plane 
direction, and not the dip direction.

The bedding plane direction frequency rose 
graph in the Postojnska jama cave system passages 
show the main vector value of 312.480 which is different 
from the main passages direction vector (345.180), and 
the tectonically fractured zones direction (344.120). 
The thrust interval is 14.260, and the standard deviation 
5.39% with repartition of intervals by 100 (Figure 41).

 
 

7.7. Postojna Karst Tectonic Structure 
Model and Interpretation of the Cave 
Passage Formation
 
In a broader sense the Postojnska jama cave system lies 
in the region of Outer Dinarids whose characteristics 
are overthrusting and folding towards the S and SW 
(Jurkovšek et al., 1996). 

The older tectonic deformations originated from 
a regional compression in the direction of NE – SW in 
the Cretaceous and Palaeogene period. There are Dinaric 
structures as regional folds in the NW – SE direction, 
and reverse faults in the same direction which occured 
owing to the collision of the Adriatic micro plate with 
the European plate (Jurkovšek et al., 1996).

The beginning of the flysch sedimentation, and 
by that the Adriatic-Dinaric carbonate platform dis-
integration, in the Postojna area is dated by means of 
nanoplankton in the Upper Palaeocene (Rižnar, 1997).

According to Placer (1981) overthrusting of the 
Javorniki-Snežnik tectonic unit onto the Postojna basin 
flysch occured after the deposition of the Eocene flysch 
in the Postojna area. The overthrusting was at the border 
between Eocene and Oligocene (Placer, 1981), and ran 
from the NE to the SW direction (Placer, 1996). There 
was also folding which is shown in the Postojna anticline 
and Studeno syncline where the axes run in the NW-SE 
direction (Annex 1).

The known passages of the Postojnska jama 
cave system run in both flanks of the Postojna anticline 
(Figure 42). The still unknown water passages between 
Pivka jama and Planinska jama cross also the Studeno 
syncline (Čar & Gospodarič, 1984).

The Postojna anticline axial vergence is 7-140 
towards the SW (Šebela, 1994 b), which indicates 
stronger pressures from the NE to SW direction than 
from SW to NE direction (Figure 43).

Among accompanying folding deformations we 
also have  interbedded movements in both flanks, as 
well as in the Postojna anticline crest. The interbedded 
movements and open fissures along bedding planes 
are a very important factor in the origin and formation 
of the cave passages in the cave system. We find inter-
bedded movements in all bedding planes of the Upper 
Cretaceous limestone (Figure 2) (d = 825 m) in which 
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Sli ka 43. Mo del tek ton ske zgrad be in in ter pre ta ci ja ob li ko-
va nja jam skih ro vov . 

 1: Sta rej še tek ton ske de for ma ci je (Kre da-Pa leo gen), 
kom pre si ja v sme ri SV-JZ, ob li ko va nje Di nar skih struk tur 
(gube in re verz ni pre lo mi v Di nar ski sme ri SZ-JV in nor-
mal ni prelomi v preč no Di nar ski sme ri SV-JZ) (Jur kov šek 
et al., 1996) Se di men ta ci ja fli ša se zač ne že v zgor njem 
pa leo ce nu (Riž nar, 1997) in se na da lju je v eo cen. Po od lo-
ži tvi fli ša se na meji med eo ce nom in oli go ce nom vr ši na-
ri va nje in gu ba nje v sme ri od SV-JZ (Pla cer, 1981,1996).

 2: Re zul tat gu ba nja je Po stojn ska an ti kli na la, ki seka sta-
rej šo an ti kli na lo. Glav ni pri ti ski so se pri for mi ra nju obeh 
gub spre mi nja li. Gre za za mik sme ri glav nih na pe to sti v 
obrat ni sme ri uri ne ga ka zal ca za 250. Ob gu ba nju so na sta-
li medplast ni zdr si, za ra di moč nej ših pri ti skov od SV pa 
opa zu je mo ver gen co osne rav ni ne Po stojn ske an ti kli na le 
pro ti JZ za 7-140. 

 3: V neo ge nu in kvar tar ju je re gio nal na kom pre si ja v 
sme ri S-J. Ob tem je priš lo do de snoz mič nih pre lo mov 
v Di nar ski sme ri in se kun dar nih gub v preč no Di nar ski 
sme ri SV-JZ (Jur kov šek et al., 1996).

 a  na riv, b  an ti kli na la, c  nor mal ni pre lom, d  zmič ni 
pre lom, e  smer glav ne na pe to sti,

Figure 43. Tectonic structure model and cave passages for-
mation interpretation.

 1: Older tectonic deformations (Cretaceous-Palaeogene), 
compression in the NE-SW direction, formation of Dinaric 
structures (folds and reverse faults in the NW-SE Dinaric 
direction), and normal faults in the NE-SW cross-Dinaric 
direction (Jurkovšek et al., 1996). The flysch sedimen-
tation already begins in the Upper Palaeocene (Rižnar, 
1997), and continues to Eocene. After deposition of flysch, 
at the boundary line between Eocene and Olygocene, there 
appear overthrusting and folding in the NE-SW direction 
(Placer, 1981, 1996).

 2: The folding result is the Postojna anticline which 
crosses over an older anticline. Main pressures were being 
modified by formation of both folds. It is about the main 
pressure strike-slip in the anticlockwise direction  for 
250. Interbedded movements were created by folding, and 
owing to the stronger pressures from NE we observe the 
Postojna anticline axis plane vergence towards SW for 
7-140.

 3: In Neogene and Quaternary the regional compression 
is in the N-S direction. Thereby appeared right strike-slip 
faults in the Dinaric direction, and secondary folds in the 
NE-SW cross-Dinaric direction (Jurkovšek et al., 1996).

 a  overthrust, b  anticline, c  normal fault, d   strike-slip 
fault, e  main pressure direction,
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the cave passages are developed.
By geological mapping of the cave passages 

(Annex 1) I have also fixed the anticline which runs 
from Skalni rov in Magdalena jama over Ruski rov and 
Čarobni vrt into Pisani rov. Its axis differs from that of 
the Postojna anticline axis for 250 towards NE (or 250 
towards SW ). Its crest is narrower than the Postojna 
anticline crest which is the main fold in the Postojnska 
jama cave system area. Both anticline axes cross each 
other between Perkov rov and Vilharjev rov in Podze-
meljska Pivka. Since only the Postojna anticline is 
continuously definable above the cave passages by the 
surface geological mapping, we believe that it crosses 
another anticline which we follow from Skalni rov of 
Magdalena jama to Pisani rov.

On the basis of the Schmidt’s net (Figure 11) 
where the limestone bedding plane poles in the cave 
passages are presented, there is also expressed an anti-
cline whose axis plane differs from the N-S direction by 
50 towards the W. It is the anticline between Črna jama 
and Pivka jama (Annex 1) which sprang up owing to a 
compression in an almost E-W direction.

By geological mapping of the cave system 
passages I have also fixed smaller and more poorly 
expressed anticlines and synclines (Figure 42) than the 
Postojna anticline. In Martelova dvorana the anticline 
and syncline have the cross-Dinaric axis direction. 
Pressures to cause such folds existed in the NW – SE 
direction. These pressures also deformed the Postojna 
anticline which sinks towards NW (Čar & Gospodarič, 
1984).

Gospodarič (1965) mentions twofold abrasions 
on bedding planes in the Postojnska jama cave system. 
Some correspond to the folding pressures in the NE – 
SW direction, and others to the pressures in the NW 
– SE direction.

According to Čar & Gospodarič (1984) the 
fault deformations are younger than the overthrusting 
and folding ones. Placer (1981) classifies faulting into 
Miocene and Pliocene. 

Deformations in Neogene and Quaternary are 
connected with regional pressures in the general N-S 
direction which took place owing to the Adriatic plate 
movement towards the N and its anticlockwise rotation. 
As a rule there appeared right horizontal movements 
where  from the first phase reverse faults there sprang 
up strike-slip faults (Jurkovšek et al., 1996).

The present-day compression in the SW Slovenia 
is in the N-S direction (Bressan et al., 1998).

The oldest faults are in the cross-Dinaric direc-
tion (NE-SW). According to  Gospodarič (1965) these 
faults could be already active by overthrusting and fold-
ing. Jurkovšek et al. (1996) state that the cross-Dinaric 
normal faults occured as secondary folding and reverse 
faulting structures in the Cretaceous and Palaeogene 
periods (Figure 43). Other generations are the Dinaric 
direction faults, and third generations are in the reac-

Z geo loš kim kar ti ra njem jam skih ro vov (pri lo ga 
1) sem do lo či la tudi an ti kli na lo, ki po te ka od Skal ne ga 
rova v Mag da le ni jami, pre ko Ru ske ga rova, Ča rob ne ga 
vrta v Pi sa ni rov. Nje na os je od osi Po stojn ske an tiklina-
le od mak nje na za 250 pro ti se ve rovz ho du (oz. 250 pro ti 
ju go za ho du). Nje no teme je ož je kot teme Po stojn ske 
an ti kli na le, ki je v re gio nal nem smi slu glav na guba na 
po droč ju si ste ma Po stojn skih jam. Med Per ko vim in 
Vil har je vim ro vom v Pod ze melj ski Piv ki se osi obeh 
an ti kli nal sre ča ta. Ker je gle de na geo loš ko kar ti ra-
nje na po vrš ju nad jam ski mi rovi zvez no do loč lji va le 
Po stojn ska an ti kli na la, me ni mo, da le-ta seka dru go 
an ti kli na lo, ki jo sle di mo iz Skal ne ga rova Mag da le ne 
jame do Pi sa ne ga rova.

Na pod lagi Schmid to ve mre že (sli ka 11), kjer so 
pri ka za ni poli pla sti ap nen ca v jam skih ro vih, je po leg 
Po stojn ske an ti kli na le izra že na tudi an ti kli na la ka te re 
osna rav ni na je od sme ri se ver-jug od mak nje na pro ti 
za ho du za 50. Gre za an ti kli na lo med Čr no in Piv ko 
jamo (pri lo ga 1), ki je na sta la za ra di kom pre si je v sme ri 
sko raj vzhod-za hod.

Pri geo loš kem kar ti ra nju jam skih ro vov si ste ma 
Po stojn skih jam sem do lo či la tudi manj še in slab še izra-
že ne an ti kli na le in sin kli na le (sli ka 42), kot je Po stojn ska 
an ti kli na la. An ti kli na la in sin kli na la v Mar te lo vi dvo ra ni 
ima ta preč no Di nar sko smer osi. Pri ti ski za na sta nek 
tak šnih gub so ob sta ja li v sme ri se ve ro za hod-ju govz hod. 
Ti pri ti ski so de for mi ra li tudi Po stojn sko an ti kli na lo, 
ki tone pro ti se ve ro za ho du (Čar & Gos po da rič, 1984).

Gos po da rič (1965) ome nja dvoj ne raze na le zi-
kah v si ste mu Po stojn skih jam. Ene us tre za jo pri ti skom 
gu ba nja v sme ri se ve rovz hod-ju go za hod in dru ge pri ti-
skom v sme ri  se ve ro za hod-ju govz hod.

Po Čar ju & Gos po da ri ču (1984) so pre lom ne 
de for ma ci je mlaj še od na riv nih in de for ma cij gu ba nja. 
Pla cer (1981) uvrš ča pre lam lja nje v mio cen in plio cen. 

De for ma ci je v neo ge nu in kvar tar ju so po ve za ne 
z re gio nal ni mi pri ti ski v ge ne ral ni sme ri se ver-jug, ki je 
na sta la za ra di pre mi ka Ja dran ske ploš če pro ti se ve ru in 
nje ne ro ta ci je v nas prot ni sme ri uri ne ga ka zal ca. Ob tem 
je priš lo pra vi lo ma do de snih ho ri zon tal nih pre mi kov, 
pri če mer so iz re verz nih pre lo mov prve faze na sta li 
zmič ni pre lo mi (Jur kov šek et al., 1996). 

Da naš nja kom pre si ja v JZ Slo ve ni ji je v sme ri 
se ver-jug (Bres san, et al., 1998).

Iz med pre lom nih de for ma cij so naj sta rej ši pre-
lo mi v preč no Di nar ski sme ri (SV-JZ). Gle de na idej-
no ski co Gos po da ri ča (1965), so bili ti pre lo mi lah ko 
ak tiv ni že ob na ri va nju in gu ba nju. Tudi po Jur kovš ku 
et al. (1996) naj bi  preč no Di nar ski nor mal ni pre lo mi 
na sta li kot se kun dar ne struk tu re gu ba nja in re verz ne ga 
pre lam lja nja že v kre di in pa leo ge nu (sli ka 43). Dru ge 
ge ne ra ci je so Di nar sko us mer je ni pre lo mi, tret je ge ne-
ra ci je so reak ti vi ra ne preč no Di nar ske sme ri. Najm lajši 
so Di nar sko us mer je ni de sno zmič ni pre lo mi pre lom-
ne cone Pred jam ske ga pre lo ma, ki se ka jo vse sta rej še 
struk tu re (Čar & Gos po da rič, 1984). 
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V zad njih le tih se z ra zi ska va mi kred nih in pa-
leo gen skih kar bo nat nih kam nin za for ma cij sko geo loš ko 
kar to JZ Slo venije vse bolj uve ljav lja mož nost, da mo-
ra mo za če tek na ri vanj, gu banj in pre lam ljanj po sta vi ti 
že v kre do in pa leo gen (Jur kov šek et al., 1996), to je v 
ob dob je raz pa da Ja dran sko-Di nar ske kar bo nat ne plat-
for me ter for mi ra nja fli šne ga ba ze na in na sta ja nja fliša. 
Po od lo ži tvi eo cen ske ga fli ša je tek ton sko do ga ja nje 
reak ti vi ra lo tudi že ob sto je če struk tur ne ne zvez no sti.

Do lo či tev ob dob ja in vr ste ak tiv no sti  tek ton skih 
de for ma cij v JZ Slo ve ni ji je os no va za ra zu me va nje za-
čet kov raz vo ja jam skih ro vov si ste ma Po stojn skih jam. 
Očit na na ve za nost in ob li ko va nje ro vov po med plast nih 
zdr sih, ka že da so bile za za čet ni raz voj ro vov vo dil ne 
tek ton ske de for ma ci je, ki so na sta le ob for mi ra nju Po-
stojn ske an ti kli na le. 

Že leta 1965 je Gams pou da ril, da vse bu je obil na 
li te ra tu ra o si ste mu Po stojn skih jam le red ke na ved be 
o raz vo ju ro vov. Vsi se stri nja jo v tem, da je suho eta-
žo Po stojn ske jame izob li ko va la Piv ka, ozi ro ma nje na 
pred hod ni ca. Gle de sme ri nje ne ga toka pa ni enot ne ga 
miš lje nja.

Gams (1965) je raz voj ne faze skalnih ro vov iz 
kvar tar ja opre de lil po nad mor skih vi ši nah da naš njih 
stro pov. Pri tem lo či:

 - faza I - Pi sa ni rov (539-545 m)
 - faza II - Lepe jame (537 m)
 - faza III - Male jame (520-525 m)
 - faza IV - Kri stal ni rov (519-522 m)
 - faza V - Pod ze melj ska Pivka (511 m (po nor 

reke Piv ke) - 496 m(od toč ni si fon reke Piv ke v Piv ka 
jami)).

Sko ko vi to zni ža nje vod ne ga pre to ka je bilo po 
dru gi fazi, zato pra vil ne je go vo ri mo le o dveh glav nih 
fa zah s pe ti mi pod fa za mi (Gams, 1965,77).

Moj na men ni bil do lo či ti ob dob ja hi dro loš kih 
ak tiv no sti po sa mez nih ro vov, am pak ovred no ti ti da-
naš nje sta nje ob li ke ro vov v od vi sno sti od geo loš kih 
struk tur nih ele men tov. Rove (pri lo ga 4) sem raz de li la 
v šti ri glav ne sku pi ne. Lo čim od se ke, ki pred stav lja jo 
ak tiv ni (Pod ze melj ska Piv ka) ali neak tiv ni vod ni rov 
(vsi os ta li rovi) ter po te ka jo v tek ton sko pre tr tih co nah 
(a) ali plast na to sti (b) in od se ke, kjer so po do ri raz vi ti v 
tek ton sko pre tr tih co nah (c) ali plast na to sti (d). Jam ski 
rovi kjer ni bilo mož no za nes lji vo do lo či ti nji ho ve ga 
obli ko va nja po geo loš kih struk tur nih ele men tih, so oz-
na če ni z oz na ko e (pri lo ga 4). Ti rovi so preob li ko va ni 
z jam ski mi se di men ti ali pa pred stav lja jo le iz ku še nim 
po tap lja čem do stop ne si fon ske rove.

Na pod la gi da naš nje ga sta nja ro vov lah ko po sta-
vi mo ne katere za ključ ke tudi o raz vo ju jame. Pri tem 
se po ja vi vpra ša nje vo dil nih geo loš kih struk tur, ki so 
us mer ja le pod ze melj ske vode.

Z os nov no sta ti sti ko so pri ka za ni 4-je gra fi (sli ka 
44, 45, 46 in 47). V da nes neak tiv nih ro vih  si ste ma Po-
stojn skih jam je več ji de lež ro vov ob li ko van po tek ton-
sko pre tr tih co nah (29 %) kot po plast na to sti 12 % (sli ka 

tivated cross-Dinaric directions. The youngest are the 
Dinaric direction fault zone right strike-slip faults of 
the Predjamski fault which cross all the older structures 
(Čar & Gospodarič, 1984).

In recent years in the course the Cretaceous 
and Palaeogene carbonate rock researches for the SW 
Slovenia geological map there has been put forward the 
possibility that the beginning of overthrusting, folding 
and faulting should already be set into the Cretaceous 
and Palaeogene period (Jurkovšek et al., 1996), i.e.  into 
the period of the Adriatic-Dinaric carbonate platform 
disintegration, and the flysch basin and flysch formation. 
After the deposition of Eocene flysch the tectonic oc-
currence also reactivated the already existing structural 
incongruities.

Periods and types of tectonic deformation 
activities in the SW Slovenia is the basis for e under-
standing the Postojnska jama cave system passages 
development origins. The evident passage relation 
and formation along interbedded movements indicate 
that for the initial passages development the principal 
tectonic deformations were those which occured with 
the Postojna anticline formation.

Already in 1965 Gams emphasised that the co-
pious literature on the Postojnska jama system contains 
only a few references to the passage development. All 
of them agree that the Postojnska jama dry level was 
formed by the Pivka river or its predecessor. As regards  
its stream course  opinion is not agreed.

 Gams (1965) defined  the rock passage de-
velopment phases from Quaternary according to the 
present-day ceilings height above sea level. He thus 
distinguishes:

- Phase I – Pisani rov (539-545 m)
- Phase II – Lepe jame (537 m)
- Phase III – Male jame (520-525 m)
- Phase IV – Kristalni rov (519-522 m)
- Phase V – Podzemeljska Pivka (511 m (the 

Pivka river sink) – 496 m (the Pivka river downstream 
sump in Pivka jama)).

The watercourse main abrupt decrease took place 
after the second phase, so more correctly we talk only 
about two main phases with five sub-phases (Gams, 
1965, 1977).

My intention is not to define the particular pas-
sage hydrological activity periods, but to evaluate the 
present-day passage form as dependent on geological 
structural elements. I have divided the passages (Annex 
4)  into four main groups. I distinguish sections which 
represent an active (Podzemeljska Pivka), or an inac-
tive water passage (all other passages), and run in the 
tectonically fractured zones (a), or bedding (b), and sec-
tions where collapses are developed in the tectonically 
fractured zones (c), or bedding (d). Those cave passages 
where there was no possibility of defining their forma-
tion reliably according to geological structural elements 
are marked by the label e  in Annex 4. These passages 
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44).  Da nes ak tiv ni vod ni rovi so v ena kem raz mer ju 
ob li ko va ni po tek ton sko pre tr tih co nah kot po plast na-
to sti (sli ka 45). V pri me ru neak tiv nih in ak tiv nih ro vov 
je 30% ozi ro ma 38% ro vov ta kih, kjer ni bilo mož no 
do lo či ti vo dil nih geo loš kih struk tur. V neak tiv nih ro vih 
so ti rovi ve či no ma moč no spre me nje ni za ra di za pol-
ni tev z jam ski mi se di men ti ali pa so moč no za si ga ni, v 
ak tiv nih ro vih pa gre ve či no ma za si fon ske rove.

Pre cej šen de lež (29 %) neak tiv nih jam skih ro vov 
pred stav lja po dor no preob li ko va ne rove (sli ka 44). Le 
ne ko li ko več ji de lež po do rov (16 %) se je ob li ko val po 
tek ton sko pre tr tih co nah, kot po plast na to sti (13 %). V 
da nes še ak tiv nih ro vih si ste ma Po stojnskih jam je le 
10 % ro vov po dor nih, 6 %  po tek ton sko pre tr tih co nah 
in 4 % po plast na to sti (sli ka 45).

Če zdru ži mo vse rove si ste ma Po stojn skih jam 
(sli ka 46), ugo to vi mo, da jih je 28 % ob li ko va nih po 
tek ton skih struk tur nih ele men tih in 18 % po plast na-
to sti. Po dor no preob li ko va nih ro vov je 20 % (11 % po 
tek ton sko pre tr tih co nah in 9 % po plast na to sti). Do bra 
tret ji na  (34 %) pred stav lja rove, kjer geo loš ki struk tur ni 
ele men ti niso bili do loč lji vi.

Sli ka 47 pri ka zu je lo če ne po dat ke za neak tiv ne 
(a,b,c,d,e) in ak tiv ne (a1,b1,c1,d1,e1) rove si ste ma Po-
stojn skih jam. 

Me nim, do so bila za raz voj jam skih ro vov 
po seb no ugod na se čiš ča tek ton sko pre tr tih con z rav-
ni na mi le zik. V ta kih de lih je voda laž je na pre do va la 
in si tako ve ča la svo je poti, in si cer v smeri tek ton sko 
pre tr tih con ali le zik.

V stran skih ro vih, kot so Kri stal ni rov, Pi sa ni rov, 
Rov brez ime na, Ča rob ni vrt, se je v do lo če nem ob dob ju 
voda za dr že va la le ob več jih po pla vah, med tem ko je bil 
glav ni rov si ste ma Po stojn skih jam še ved no ak ti ven. 
To po tr ju je jo tudi več ja de be li na jam skih se di men tov.

Po dor ne dvo ra ne so da nes v naj več jem de le žu 
ob li ko va ne po pla steh in le zi kah pou dar je nih z med-
plast ni mi zdr si ter moč ne je izra že nih, pred vsem Di nar-
skih, pre lom nih co nah.

Eden glav nih vzro kov spre minjanja po te ka ak-
tiv ne ga vod ne ga rova je zni ža nje gla di ne pod zem ne 
vode. Ohra nje ni nek da nji frea tič ni rovi, da naš nji neak-
tiv ni rovi preob li ko va ni s po do ri, še ved no ak tiv ni rov 
Pod ze melj ske Piv ke in ob ča sni ali stal ni si fo ni so os-
nov ne zna čil no sti da naš nje ga si ste ma Po stojn skih jam.

are re-shaped by cave sediments, or they represent sump 
passages only accessible for experienced divers.

On the basis of the state of passages today we 
may also set forth some conclusions about the cave 
development. From this appears a question of principal 
geological structures which directed the underground 
waters.

Four graphs  presented the basic statistics (Fig-
ures 44, 45, 46 and 47). In the inactive passages of the 
present Postojnska jama Cave System the more are  
formed along the tectonically fractured zones (29%) 
than along the bedding 12% (Figure 44). Today’s active 
water passages are formed along the tectonically frac-
tured zones and along the bedding in equal proportions 
(Figure 45). In the case of inactive and active passages 
there are 30% or 38% of passages respectively where 
there is no possibility of determining principal geologi-
cal structures. Among inactive passages these passages 
are mainly highly modified due to filling up with cave 
sediments, or they are heavily covered  with flowstone, 
but among the active passages they are mainly sump 
passages.

Many (29%) of the inactive cave passages are 
represented passages re-formed by collapse (Figure 
44). More of the collapses (16%) were re-formed along 
tectonically fractured zones than along bedding (13%). 
In the still active Postojnska jama cave system passag-
es only 10% are collapse passages, 6% being along 
tectonically fractured zones, and 4% along bedding 
(Figure  45).

If we unite all the Postojnska jama cave system 
passages (Figure 46), we find  that 28% of them are 
formed along tectonic structural elements, and 18% 
along the bedding. There are 20% of collapse re-formed 
passages (11% along tectonically fractured zones and 
9% along bedding). More than a third (34%) of them 
represents passages where geological structural ele-
ments were not definable.

Figure 47 shows the data grouped as inactive 
(a,b,c,d,e) and active (a1,b1,c1,d1,e1) passages.

I suppose that tectonically fractured zones 
intersections with bedding planes  were especially 
favourable for the cave passages development. In such 
sections water got along more easily, and thus enlarged 
its routes, i.e in the tectonically fractured zones and 
bedding planes direction.

At a certain period water was present only during 
the greater floods in the lateral passages like Kristalni 
rov, Pisani rov, Rov brez imena, Čarobni rov, while the 
Postojnska jama cave system main passage was still 
active. That is also confirmed by a greater thickness of 
cave sediments in the lateral passages.

Most of the collapse chambers are nowadays 
formed along bedding planes and bedding planes em-
phasised by interbedded movements, and more strongly 
expressed, mainly in the Dinaric fault zones.

One of the main reasons for changing active 
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water passage courses is the underground water level. 
Preserved former phreatic passages, the now inactive 
passages re-shaped by collapses, the still active Podze-
meljska Pivka passage, and periodical or permanent 
sumps are basic characteristics of the Postojnska jama 
cave system today.

 
 

7

Sli ka 44. Ob li ko va nje neak tiv nih ro vov si ste ma Po stojn skih 
jam. a  rovi ob li ko va ni po tek ton sko pre tr tih co nah, b rovi 
ob li ko va ni po plast na to sti, c  po dor po tek ton sko pre tr tih 
co nah, d po dor po plast na to sti, e ne do loč lji vi rovi.

Figure 44. Postojnska jama cave system inactive passage 
formation. a  passages formed along tectonically fractured 
zones, b passages formed along bedding, c  collapse along 
tectonically fractured zones, d collapse along bedding, e 
indefinable passages.

Sli ka 45. Ob li ko va nje ak tiv nih ro vov si ste ma Po stojn skih jam. 
a1  rovi ob li ko va ni po tek ton sko pre tr tih co nah, b1 rovi 
ob li ko va ni po plast na to sti, c1  po dor po tek ton sko pre tr-
tih co nah, d1 po dor po plast na to sti, e1 ne do loč lji vi rovi.

Figure 45. Postojnska jama cave system active passage for-
mation. a1  passages formed along tectonically fractured 
zones, b1 passages formed along bedding, c1  collapse 
along tectonically fractured zones, d1  collapse along 
bedding, e1 indefinable passages.

Sli ka 46. Zdru že ni po dat ki ob li ko va nja neak tiv nih in ak tiv nih 
ro vov po geo loš kih struk tur nih ele men tih. a  rovi ob li ko-
va ni po tek ton sko pre tr tih co nah, b rovi ob li ko va ni po 
plast na to sti, c  po dor po tek ton sko pre tr tih co nah, d po dor 
po plast na to sti, e ne do loč lji vi rovi.

Figure 46. United data of the inactive and active passage for-
mation along geological structural elements. a  passages 
formed along tectonically fractured zones, b passages 
formed along bedding, c  collapse along tectoni-cally 
fractured zones, d collapse along bedding, e indefinable 
passages.

Sli ka 47. Po dat ki ob li ko va nja neak tiv nih in ak tiv nih ro vov 
po geo loš kih struk tur nih ele men tih. a, a1  rovi ob li ko va-
ni po tek ton sko pre tr tih conah, b, b1  rovi ob li ko va ni po 
plast na to sti, c, c1  po dor po tek ton sko pre tr tih co nah, d, 
d1 po dor po plast na to sti, e,e1 ne do loč lji vi rovi.

Figure 47. Inactive and active passage formation data along 
geological structural elements. a, a1  passages formed 
along tectonically fractured zones, b, b1 passages formed 
along bedding, c,c1  collapse along tectonically fractured 
zones, d, d1 collapse along bedding, e,e1 indefinable 
passages.
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7
7.8. SpeleoMorphological and 
Geological Characteristics of caves 
in the Vicinity of the Postojnska jama 
Cave System
 
According to the IZRK ZRC SAZU Caves Cadastre data 
there are registered about 50 shorter and longer caves, 
shafts and rock shelters in the Postojnska jama system 
area. Although these caves are usually not directly con-
nected with the system, some of them are remains of 
former underground drainage. In Figure 48 the entrances 
into the most important caves in the Postojna vicinity 
are indicated by the numbers in the Caves Cadastre.

The caves which  are no longer connected with  
the Postojnska jama cave system passages, but accord-
ing to their position they could once have been passable, 
are as follows: Jama na poti, Zguba jama, Koliševka 
cave, Risovec cave, Betalov spodmol and Jama pod 
Pečno rebrijo. Lekinka is the only cave connected with 
the active Podzemeljska Pivka watercourse.

7.8. Speleomorfološke in geološke 
značilnosti jam v bližini sistema 
Postojnskih jam
 

Na ob moč ju si ste ma Po stojn skih jam  je po po dat kih 
Ka ta stra jam IZRK ZRC SAZU re gi stri ra nih okrog 50 
kraj ših in dalj ših jam, bre zen in spod mo lov. Če prav te 
jame na vad no ni ma jo di rekt ne zve ze s si ste mom Po-
stojn skih jam, pa so ne ka te re os ta nek sta re pod ze melj ske 
dre na že. Na sli ki 48  so s ka ta str ski mi šte vil ka mi oz na-
če ni vho di v naj po mem bnej še jame v oko li ci Po stoj ne.

Jame, ki da nes niso več pre hod ne do ro vov si ste-
ma Po stojn skih jam, ven dar so gle de na nji hov po lo žaj 
lah ko v pre te klo sti bile so: Jama na poti, Zgu ba jama, 
jama Ko li šev ka, jama Ri so vec, Be ta lov spod mol in 
Jama pod Peč no re bri jo. Le kin ka je edi na jama, ki je po-
ve za na z ak tiv nim vod nim to kom Pod ze melj ske Piv ke.

 
Ta be la 1. Os nov ni spe leo loš ki po dat ki si ste ma Po stojn skih jam in ne ka te rih oko liš kih jam (vir: Ka ta ster jam IZRK ZRC 
SAZU).
Table 1. The Postojnska jama cave system and some surrounding caves basic speleological data (source: IZRK ZRC SAZU 
Caves Cadastre).

ime  kat.št.  dol ži na m glo bi na m n.m.v. vho da 
name Cad. no length m depth m a.s.l. of en tran ce m

Jama na poti 583 65                     32,5 570
Le kin ka 1867 730 4 515
si stem Po stojn skih jam 747 19.555 115 511
Zgu ba jama 6290 122 4 561
jama Ko li šev ka 147 246 29 562
jama Ri so vec 3883 78 5 532
Be ta lov spod mol 473 174 4 537
Jama pod Peč no re bri jo 1577 203 25 647

JAMA NA POTI (KAT. ŠT. 583)
 
Gos po da rič (1969 a) ome nja Jamo na poti (kat. 

št. 583), za ka te ro dom ne va, da je nek da nje na da lje va-
nje Pi sa ne ga rova pro ti se ve ru in se ve ro za ho du. Jamo 
na poti si cer prvi ome nja Mar tel (1894). Vhod v jamo 
(n.m.v. 570 m) po Mar te lu, ši rok okrog 1 m, so od kri li 
čla ni Ant hro na kot di hal nik po zi mi na gozd ni poti pro-
ti Čr ni in Piv ka jami leta 1889. Od stra ni li so le ne kaj 
zem lje, da so lah ko vsto pi li v jamo. Po Mar te lu (1894) 
se je jama ob li ko va la v plast na to sti. Severo za hod ni del 
jame je po do ren in je v ge net ski zve zi z eno od ve li kih 
do lin na po vrš ju. Dol ži na jame je 65 m in glo bi na 35 m 

JAMA NA POTI (CAD. NO. 583)
 
 Gospodarič (1969) makes mention of Jama 

na poti (Cad. No. 583) which he assumes to have been 
a former continuation of Pisani rov towards the N and 
NW. Besides, Jama na poti was first described by Mar-
tel (1894). The cave entrance (570 m a.s.l.) about 1 m 
wide according to Martel, was discovered as a winter 
breathing hole by a forest path to Črna jama and Pivka 
jama by the Anthron cave club members in 1889. They 
removed some soil to enter the cave.  Martel (1894) 
states the cave was formed in bedding. The NW part 
of the cave has collapsed, and has  genetic connection 
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(sli ka 49). Jama je bo ga to za si ga na. Kljub do lo če ni legi 
jame po ita li jan skem ka ta stru (VG) da nes ni do stop na, 
saj so jo za ra di ceste po vsem za su li.

Jama na poti le ži okrog 300 m se ve ro za hod no od 
naj se ver nej še toč ke Pi sa ne ga rova in je v n.m.v. 537,5 
m, se ver ni del Pi sa ne ga rova pa v 535 m, kar ka že na 
do lo če no po ve za vo, to je na mož no nek da nje (pred 
ob li ko va njem Ve li ke Jer ša no ve doline) na da lje va nje 
Pi sa ne ga rova pro ti SZ.

Gos po da rič (1969 a) ome nja, da je v Jami na 
poti, tako kot v si ste mu Po stojn skih jam, zna na po plav na 
ilo vi ca. Ta je sem zaš la že ta krat, ko Ve li ka Jer ša no va 
do li na še ni pre ki nja la Pi sa ne ga rova, kar do ka zu je, da 
se je Ve li ka Jer ša no va do li na naj bolj po glo bi la po na-
pla vi ni fli šne ilo vi ce (Gos po da rič, 1969 a). Ob ra zi ska-
vah v Ča rob nem vrtu Po stojn ske jame so ta po mem bni 
spe leo loš ki pro ces uvr sti li v prvi würm ski po le de ni tve ni 
su nek (Gos po da rič, 1968 b). 

 

with one of big dolines on the surface. The cave length 
is 65 m, and the depth 35 m (Figure 49). The cave is 
rich in flowstone formations. In spite of the cave specific 
position given in the Italian cadastre (VG), it is not now 
accessible, as it was completely filled up in making a 
road.

Jama na poti lies about 300 m NW from the most 
N point of Pisani rov. It is 537.5 m a.s.l., and the Pisani 
rov N part at 535 m, which indicates some connection, 
i.e. a possible former (before Velika Jeršanova dolina) 
continuation of Pisani rov towards NW.

Gospodarič (1969 a)  mentioned that in Jama na 
poti there is  known to be flood clay, as in the Postojnska 
jama cave system. It came here before Velika Jeršanova 
dolina had interrupted Pisani rov, which proves that Ve-
lika Jeršanova dolina was deepened most after the flysch 
clay alluvium was deposited (Gospodarič, 1969 a). By 
researches in the Čarobni vrt part of the Postojnska jama 
cave this important speleological process was classified 
into the first Würm Glacial Stage (Gospodarič, 1968 b).

 

Sli ka 49. Jama na poti (vir: Ka ta ster jam IZRK ZRC SAZU).
Figure 49. Jama na poti (source: IZRK ZRC SAZU Caves 

Cadastre).

7
Sli ka 48. Po lo žaj Jame pod Peč no re bri jo gle de na tlo ris si-

ste ma Po stojn skih jam in oko liš ke jame. 1  že lez ni ca, 2 
avtoce sta, 3  me sto, 4  nad mor ska vi ši na, 5  tlo ris si ste ma 
Po stojn skih jam, 6  jam ski vhod, 7  ka ta ster ska šte vil ka 
jame (1 Betalov spodmol, 2 Risovec, 3 Lekinka, 4 jama 
Koliševka, 5 Jama na poti, 6 Zguba jama, 7 Jama pod 
Pečno rebrijo), 8  eo cen ski fliš in zgor nje kred ni ap ne nec.

Figure 48. Jama pod Pečno rebrijo position in relation to the 
Postojnska jama cave system and surrounding caves. 1 
railway, 2  highway, 3  town, 4  height above sea level, 
5  Postojnska jama cave system ground plan, 6  cave 
entrance, 7  cave cadastre number (1 Betalov spodmol, 2 
Risovec, 3 Lekinka, 4 jama Koliševka, 5 Jama na poti, 6 
Zguba jama, 7 Jama pod Pečno rebrijo), 8  Eocene flysch 
and Upper Cretaceous limestone. 
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ZGU BA JAMA (KAT. ŠT. 6290)
 
Zgu ba jamo (VG 583, kat. št. 6290) je prvi od kril 

Kraig her s so de lav ci (Mar tel, 1894) na vzhod ni stra ni 
Male Jer ša no ve do li ne.

Dol ga je 122 m in glo bo ka +4 m (sli ka 50). Vhod 
v jamo je vi sok okrog 1 m in ši rok 1,5 m ter le ži v nad-
mor ski vi ši ni 561 me trov, kar je, 26 me trov na vho du in 
30 m na kon cu jame, viš je kot je nivo najb liž je ga dela 
si ste ma Po stojn skih jam, to je Pi sa ne ga rova (n.m.v. 535 
m). Ena od raz lag je, da je bila Zgu ba jama po ve za na s 
Pi sa nim ro vom kot viš ji de sni rov, ozi ro ma da pred stav-
lja star nivo ro vov. Mala Jer ša no va do li na je pre ki ni la 
mož no zve zo med Zgu ba jamo in Pi sa nim ro vom. 

Zgu ba jama po te ka ve či no ma po plast na to sti, 
po sa mez ni od se ki pa so sklad ni s po te kom tek ton sko 
pre tr tih con (sli ka 50). Jam ski rov ka že do bro ohra nje ne 
frea tič ne ob li ke. Gle de na šte vil ne fa se te lah ko skle pa-
mo na smer vod ne ga toka od JV pro ti SZ. 

Jama je raz vi ta v zg. kred nem ap nen cu. Pri toč-
ki 11 (sli ka 50) so pla sti bla go an ti kli nal no upog nje ne. 
Naj bolj izra zi ta pre lom na cona s smerjo vpa da 1200 je 
v skraj nem JV delu jame. Ši ri na zdrob lje ne do po ru še-
ne cone je do 1m. V tem delu jame so po dor ni blo ki, 
ki so od pad li iz te pre lom ne cone, za pr li dom nev no 
na da lje va nje rova.  

 ZGUBA JAMA (CAD. NO. 6290)
 
Zguba jama (VG 583, Cad. No. 6290) was first 

discovered by Kraigher with co-workers (Martel, 1894) 
on the Mala Jeršanova dolina E side.

It is 122 m long and +4 m deep (Figure 50). The 
cave entrance is about 1 m high and 1.5 m wide, and it 
lies at 561 m above sea level which is higher than the 
nearest Postojnska jama Cave System level, namely 
Pisani rov (535 m a.s.l.), by 26 m at the entrance and 
30 m at the cave end. One of the explanations is that 
Zguba jama was connected with Pisani rov as a higher 
right passage, or it may represent an old passage level. 
Mala Jeršanova dolina destroyed the  link between 
Zguba jama and Pisani rov.

Zguba jama runs mainly along bedding, and 
particular sections are congruent with the course of 
the tectonically fractured zones (Figure 50). The cave 
passage shows well- preserved phreatic forms. From 
the numerous scallops we may infer  the watercourse 
direction to be from SE towards NW.

The cave is developed in Upper Cretaceous lime-
stone. At the point 11 (Figure 50) the bedding planes 
are gently anticline flexible. The most expressive fault 
zone with the strike dip 1200  is in the outmost SE part 
of the cave. The crushed to broken zone width is up to 
1 m. In this part of the cave the collapse blocks which 
fell off from this fault zone closed the supposed passage 
continuation.

 
 

Sli ka 50. Zgu ba jama (tlo ris jame J. 
Hajna, geo lo gi ja S. Še be la). 1 tlo-
ris jame, 2 sto je ča voda, 3 smer 
in vpad pla sti zgor nje kred ne ga 
ap nen ca, 4 ru dist ni os tan ki, 5 an-
ti kli na la, 6 zdrob lje na cona s tek-
ton sko bre čo, 7 po ru še na cona, 8 
raz po klin ska cona, 9 smer in vpad 
pre lom ne plosk ve.

Figure 50. Zguba jama (cave ground 
plan by J. Hajna, geology by S. 
Šebela). 1 cave ground plan, 2 
stagnant water, 3 Upper Cretaceous 
limestone bedding plane strike and 
dip, 4 rudist remains, 5-anticline, 6 
crushed zone with tectonic breccia, 
7 broken zone, 8 fissured zone, 9 
fault plane strike and dip.

7

LE KIN KA (KAT. ŠT. 1867)
 
Geo loš ke, hi dro loš ke in spe leo loš ke ra zi ska ve 

Le kin ke z ozi rom na si stem Po stojn skih jam sta zelo 
te me lji to pri ka za la Gos po da rič in Ha bič (1966). Le kin-
ka (sli ka 48) je vo do rav na vod na jama v ka te ro po ni ka 
Čr ni po tok. Nje na dol ži na je 730 m, nad mor ska vi ši na 
vho da pa 515 m, kar je 4 m viš je kot po nor Piv ke na 

LEKINKA (CAD. NO. 1867)
 

Geological, hydrological and speleological re-
searches on Lekinka, in relation to the Postojnska jama 
system were thoroughly presented by Gospodarič and 
Habič (1966). Lekinka (Figure 48) is a horizontal cave 
into which Črni potok brook sinks. It is    730 m long, 
and the entrance height above sea level is 515 m which 
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vho du v si stem Po stojn skih jam (Ka ta ster jam IZRK 
ZRC SAZU).

Sko zi Le kin ko od te ka voda pro ti se ve rovz ho du 
k rovu Pod ze melj ske Piv ke. Po Gos po da ri ču in Ha bi-
ču (1966) je Le kin ka med ja ma mi Po stojn ske ga kra sa 
iz mlaj še ga ob dob ja, saj v njej ni po do rov niti de be lih 
pla sti se di men tov, ki bi po kri va li skal no dno.

Le kin ka se kon ča z ne pre hod nim si fo nom, ki je v 
zrač ni čr ti od da ljen od Pod ze melj ske Piv ke še prib liž no 
150 m (Gos po da rič & Ha bič, 1966). V letu 1998 po-
te ka jo in ten ziv ne po tap ljaš ke ra zi ska ve, da bi Le kin ko 
po ve za li z ro vom Pod ze melj ske Piv ke (Vr ho vec, 1998, 
oseb no spo ro či lo).

Vhod v jamo se je ob li ko val v zgor nje kred-
nem ap nen cu, ki je moč no pre trt. Ob pre lom ni plosk vi 
310/40 je priš lo do ver ti kal ne ga pre mi ka nja. Izra zi ta 
je tudi prelom na plo skev 500, ki je del šir še zdrob lje ne 
cone Pred jam ske ga pre lo ma. Opa zi ti pa je moč tudi 
po ru še no cono 1100.

JAMA KO LI ŠEV KA (KAT. ŠT. 147)
  
Spe leo loš ki opis jame Ko li šev ke po da ja ta Mich-

ler & Hri bar (1959, 168). Nje no sta rost vzpo re ja ta z 
zgor njim, naj sta rej šim de lom si ste ma Po stojn skih jam 
(Mich ler & Hri bar, 1959, 170).

Vhod v jamo se od pi ra v nad mor ski vi ši ni 562 
m, glo bi na jame je 29 m in dol ži na 246 m. Rovi so 25 
m viš je kot spo daj le že či jam ski vod ni rov Pod ze melj-
ske Piv ke (sli ka 48).

Gospo da rič in Ha bič (1966) sta eta žo jame Ko li-
šev ke po ve za la s skal no po li co pri Sv. An dre ju v vi ši ni 
med 530 in 536 m.

 

JAMA RI SO VEC (KAT. ŠT. 3883)
 
Da naš nji vhod so umet no iz ko pa li, saj so po 

moč nem pre pi hu skle pa li na na da lje va nje jame. Vhod 
je v nadmor ski vi ši ni 532 m. Do da nes iz mer je ni 
jam ski rovi me ri jo 78 m. V bis tvu gre za 2 jami, ena 
je spod mol, dru ga pa je, na vhod nem delu umet no 
pre ko pan, rov. 

Vhod v jamo (sli ka 48) se je ob li ko val na 
se čiš ču po mem bnej ših tek ton skih con 70-80/80-90 
in 120-130/80. Jama Ri so vec je to rej raz vi ta v dveh 
tek ton skih sme reh Di nar ski in preč no Di nar ski. Še 
po seb no je za ni miv frea tič ni rov 1,5 x 1,5 m, ki se 
je ob li ko val v pre lom ni plosk vi 700. Rov je nag njen 
pro ti JV.

Bro dar (1970) je pou da ril, da je jama Ri so vec 
nek da nji  ak tiv ni po nor, kar do ka zu je jo fli šni prod-
ni ki in de be le pla sti se di men tov. V glob jih jam skih 
pla steh spod mo la so naš li  pa leo lit sko vse bi no (Bro-
dar, 1970).

is 4 m higher than the Pivka sink  in the Postojnska 
jama cave system (IZRK ZRC SAZU Caves Cadastre).

Through Lekinka the water flows off  NE  to the 
Podzemeljska Pivka passage. According to Gospodarič 
and Habič (1966) Lekinka is, among the Postojna karst 
caves, from the earlier period, as there is no collapses 
nor thick sediment beds which would cover the rocky 
floor.

Lekinka ends by an impassable sump which is 
approximately 150 m in a direct line away from Podze-
meljska Pivka (Gospodarič & Habič, 1966). In 1998 
intensive diving attempts are being made to connect 
Lekinka with the Podzemeljska Pivka passage (Vrhovec, 
1998, personal report).

The cave entrance was formed in Upper Creta-
ceous limestone which is strongly fractured. A vertical 
movement was induced along the fault zone 310/40. 
The fault plane 500 which is a part of a larger Predjama 
fault crushed zone is also expressive, and it is possible 
to notice also the broken zone 1100.

 

JAMA KOLIŠEVKA (CAD. NO. 147)
 
Jama Koliševka cave speleological description is 

presented by Michler & Hribar (1959, 168). They make 
its age parallel to oldest section of the upper Postojnska 
jama cave system (Michler & Hribar, 1959, 168).

The cave entrance  opens at 562 m above sea 
level, its depth is 29 m, and its length 246 m. The 
passages are 25 m higher than the Podzemeljska Pivka 
water passage beneath (Figure 48).

Gospodarič and Habič (1966) connected the 
Jama Koliševka cave level with the ledge near Sv. An-
drej church at a height between 530 and 536 m.

 
 

JAMA RISOVEC (CAD. NO. 3883)
 
The present entrance was artificially excavated 

as a strong draught suggested the cave continuation. 
The entrance is at 532 m height above sea level. The 
measured cave passages are now 78 m long. In fact there 
are two caves, one is a rock shelter, and the other one is 
passage, artificially dug through at its E  part.

The cave entrance (Figure 48) was formed at 
the intersection of the more important tectonic zones 
70-80/80-90 and 120-130/80. Jama Risovec cave is 
thus developed in two tectonic directions, the Dinaric 
and cross-Dinaric. The phreatic passage 1.5 x 1.5 m is 
especially interesting, and it was formed in the fault 
plane 700. The passage dips towards SE.

Brodar (1970) stressed that the Jama Risovec 
cave is a former active sink, which is proved by flysch 
boulders and a thick bed of sediments. In the deeper 
rock shelter beds, palaeolithic contents were found 
(Brodar, 1970).

7
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BETALOV SPODMOL (KAT. ŠT. 473) 

Dol ži na jame je 174 m (+ 28 m stran ska dvo ra-
na), glo bi na pa 4 m. Nad mor ska vi ši na vho da je 537 m. 
Da naš nji vhod v Be ta lov spod mol (sli ka 51) po svo jih 
raz sež no stih pre ka ša nek da nje ga, kar je po sle di ca ob-
sež ne ga ar heo loš ke ga iz ko pa va nja. Jama je v splo šnem 
us mer je na od juga pro ti se ve ru in SZ.

Vhod v jamo je raz vit v le zi kah pou dar je nih z 
med plast ni mi zdr si. Ap ne nec vpa da pro ti JZ za 30-500. 
V tem delu je, tako kot na ce lot nem kon tak tu ap ne nec-
fliš, moč no izra že na pre lom na cona 30-40/70-80, ki jo 
šte je mo k šir ši pre lom ni coni Pred jam ske ga pre lo ma. 
Do bro so izra že ne tudi preč no Di nar ske po ru še ne cone 
110/90.

Ar heo loš ke najd be v Be ta lo vem spod mo lu 
po tr ju je jo, da gre za eno naj sta rej ših pri nas od kri tih 
pa leo lot skih najdb (Bro dar, 1948-49).

 

JAMA POD PEČ NO RE BRI JO (KAT. ŠT. 1577)

Ju go za hod no pod hri bom Peč na re ber (763 m) 
je vhod v 203 m dol go Jamo pod Peč no re bri jo (sli ka 

 
BETALOV SPODMOL (CAD. NO. 473)

 
The cave is 174 m long (+28 m side chamber) 

and 4 m deep. The entrance height above sea level is 
537 m. The present entrance to Betalov spodmol (Fig-
ure 51) is larger than the formerly, as a consequence 
of  extensive archaeological excavations. The cave is 
generally oriented from S to N and NW.

The entrance is developed in bedding planes 
emphasised by interbedded movements. The limestone 
dips towards SW for 30-500. In this section, as well as 
in the whole limestone-flysch contact, the fault zone 30-
40/70-80 is strongly expressed, and it is enumerated to 
the Predjama fault larger fault zone. The cross-Dinaric 
broken zones 110/90 are also well expressed.

Archaeological finds in Betalov spodmol prove 
that we are talking about one of the oldest palaeolithic 
discoveries in Slovenia (Brodar, 1948-49).

 
 

JAMA POD PEČNO REBRIJO (CAD. NO. 1577)
 
To the SW  beneath the Pečna reber hill (763 m) 

there is an entrance to the 203 m long Jama pod Pečno 
rebrijo (Figure 48). The cave consists of two passages 
and two shafts. The entrance one is 12.5 m deep and lies 
at 647 m a.s.l. The shaft in the S passage is 11.5 m deep.

The cave is developed in Upper Cretaceous 
limestone. In the N passage we can observe one entire 
bedding plane of limestone which is very rich in rudist 
remains. The limestone bedding plane dip and strike in 
the passage E section are 230/30, and in other sections 
260/30. The N passage dips from E to W. Likewise the 
former watercourse direction in the phreatic passage is 
shown by scallops on the passage walls. The S passage 
is much more horizontal and runs in the Dinaric direc-
tion NW-SE.

The N passage is more characteristically devel-
oped along bedding planes than the S one, and runs in 
two main directions (Figure 52). To the E from the point 
24 there is the cave passage direction 2600, and it devi-
ates from the bedding plane dip strike for 300 towards 
the N. Another passage direction is 2900, and includes 
the section between the points 22 and 24. It deviates 
for 300 from the bedding plane dip strike towards the 
W. The third part of the passage has the same direction 
as the E  part of the passage, but there the passage is 
parallel to the bedding plane dip and strike.

The N passage which is 120 m long passes from 
the lower limestone bedding plane to the upper which 
means that the passage dip angle is smaller than the 
limestone dip angle. Thus the N passage is not through-
out in the same bedding plane what perhaps looks like 
with an inaccurate cave survey. The N passage is thus 
not parallel to the bedding plane dip strike all the ways 
long, but it deviates from it in the passage’s E and central 

Sli ka 51. Vhod v Be ta lov spod mol (foto S. Še be la)
Figure 51. Entrance to Betalov spodmol (photo S. Šebela).

7
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48). Jama je se stav lje na iz dveh ro vov in dveh bre zen. 
Vhod no   brez no je glo bo ko 12,5 m in le ži v n.m.v. 647 
m. Brez no v juž nem rovu  je glo bo ko 11,5 m.

Jama je raz vi ta v zgor nje kred nih ap nencih. V 
se ver nem rovu lah ko vse sko zi opa zu je mo eno plast ap-
nen ca, ki je zelo bo gat z ru dist ni mi os tan ki. Smer vpa da 
pla sti ap nen ca v vzhod nem delu rova je 230/30 in v os-
ta lih de lih 260/30. Se ver ni rov se spuš ča od V pro ti Z. 
Prav tako smer nek da nje ga vod nega toka v frea tič nem 
rovu ka že jo tudi fa se te na ste nah rova. Juž ni rov je mno-
go bolj ho ri zon ta len in po te ka v Di nar ski sme ri SZ-JV.

Se ver ni rov je bolj zna čil no raz vit po le zi kah 
kot juž ni in po te ka v dveh  glav nih sme reh (sli ka 52). 
Vzhod no od toč ke 24 je smer jam ske ga rova 2600 in 
od sto pa od sme ri vpa da pla sti za 300 pro ti se ve ru. Dru ga 
smer rova je 2900 in za je ma pre del med toč ka ma 22 in 
24. Od sme ri vpa da pla sti od sto pa za 300 pro ti za ho du. 
Tret ji del rova ima prav tako smer kot vzhod ni del rova, 
ven dar je tu rov vzpo re den s smer jo vpa da pla sti. 

Se ver ni rov, ki je dolg 120 m, pre ha ja iz spod nje 
le zi ke ap nen ca v zgor njo, kar po me ni, da je vpad ni kot 
rova manj ši kot vpad ni kot ap nen ca. Se ver ni rov tako ni 
vse sko zi v isti le zi ki, kot mor da iz gle da ob ne natanč nem 
og le du jame. Rov tudi ni vse sko zi vzpo re den s smer-
jo vpa da pla sti, am pak od sto pa od te sme ri, in si cer v 
vzhod nem in osred njem delu rova za 300 pro ti se ve ru 
(sli ka 52).

Se ver ni rov Jame pod Peč no re bri jo je mor fo loš-
ko po do ben rovu Zgu ba jame, ven dar je ne ko li ko več jih 
di men zij kot rov Zgu ba jame. Med obe ma ja mam je 
okrog 2 km zrač ne raz da lje. Lo ču je ju tudi moč na pre-
lom na cona ime no va na Po stojn ska vra ta. Gre za več krat 
reak ti vi ra no pre lom no cono v sme ri NNE-SSW, ki je 
s svo jo tek ton sko ak tiv nost jo lahko pre ki ni la mož no 
na da lje va nje Jame pod Peč no re bri jo pro ti za ho du in 
nje no mož no po ve za vo s si ste mom Po stojn skih jam in 
Zgu ba jamo.

Jama pod Peč no re bri jo, in si cer pred vsem njen 
se ver ni rov, je ohra ni la sle do ve pr vot ne ga frea tič ne ga 
ob li ko va nja zno traj naj manj  dveh le zik. Da nes jama 
nima več ak tiv ne hi dro loš ke funk ci je, z vseh stra ni 
pa nje no na da lje va nje  pre ki nja jo  ozi ro ma za kri va jo 
po do ri, ki so ve za ni na po tek pre lom nih con v sme ri 
SZ-JV in SV-JZ.

section for 300 towards N (Figure 52).
The Jama pod Pečno rebrijo N passage is mor-

phologically similar to the Zguba jama passage, but is 
of rather larger dimensions. The direct distance between 
the two caves is about 2 km. They are also distinguished 
by a strong fault zone called Postojnska vrata. It is a 
fault zone reactivated several times in the NNE-SSW 
direction which could have destroyed a possible con-
tinuation of Jama pod Pečno rebrijo towards the W, 
and its possible connection with the Postojnska jama 
and Zguba jama.

Jama pod Pečno rebrijo, and above all its N pas-
sage, preserved the primary phreatic formation traces 
inside two bedding planes at least. Today, the cave has 
no active hydrological function any more, and from 
all sides its continuity has been destroyed or covered 
by collapses which are connected with the fault zones 
course in the NW-SE and NE-SW directions.

 

Sli ka 52. Pro stor ska pro jek ci ja frea tič ne ga rova v Jami pod 
Peč no re bri jo. De be li na ap nen ca v blok dia gra mih je 3x 
po ve ča na. 1  tlo ris rova s po li gon ski mi toč ka mi, 2  zgor nja 
plast zgor nje kred ne ga ap nen ca, 3  spod nja plast zgor nje 
kred ne ga ap nen ca, 4  smer sta re ga vod ne ga toka, 5 smer 
in vpad pla sti ap nen ca.

Figure 52. Phreatic passage space projection in Jama pod 
Pečno rebrijo. The limestone thickness in block diagrams 
is 3 times magnified. 1  passage ground plan with polygon 
points, 2  Upper Cretaceous limestone upper bedding 
plane, 3  Upper Cretaceous limestone lower bedding 
plane, 4  old water flow direction, 5  limestone bedding 
plane strike and dip.

7
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8.0. TEKTONSKO-
LITOLOŠKO 
KARTIRANJE POVRŠJA 
NAD SISTEMOM 
POSTOJNSKIH JAM
 

8.0. TECTONIC-LITHO-
LOGICAL MAPPING OF 
THE SURFACE ABOVE 
THE POSTOJNSKA 
JAMA CAVE SYSTEM
 

8.1. Interpretacija letalskih posnetkov 

Za po moč pri kar ti ra nju po vrš ja smo upo ra bi li le tal ske 
po snet ke. Tako kot v pri me ru Pred ja me (Še be la, 1995 a) 
so na In šti tu tu za geo de zi jo in fo to gra me tri jo (Fa kul te ta 
za ar hi tek tu ro, grad be niš tvo in geo de zi jo) v Ljub lja ni 
tudi za po vrš je nad si ste mom Po stojn skih jam na re di li 
po ve ča ve le tal skih po snet kov v me ri lu 1:5.000.

S po moč jo ste reo skop ske ga opa zo va nja dveh 
le tal skih po snet kov si naj laž je us tva ri mo re lief no sli ko 
te re na, ki ga ra zi sku je mo. Na tak na čin lah ko do lo-
či mo po tek tek ton skih li nij, ki pred stav lja jo zna čil no 
mor fo lo gi jo te re na. Pri tem je po treb no pou da ri ti, da 
na le tal skih po snet kih ne mo re mo lo či ti raz lič nih vrst 
tek ton skih con med se boj, kot npr. raz po klin skih od 
po ru še nih ali zdrob lje nih. Tudi ni mo go če lo či ti pre lom-
nih de for ma cij od na riv nih, li to loš ko po go je nih li nij od 
tek ton skih ter raz lič nih vpad nih ko tov tek ton skih con. 
Vse te po manj klji vo sti zah te va jo, da po dat ke, ki smo jih 
do lo či li z in ter pre ta ci jo letal skih po snet kov, pre ve ri mo 
in do pol ni mo na te re nu.

Na pri lo gi 5 so pri ka za ni geo loš ki struk tur ni 
ele men ti, do lo če ni z in ter pre ta ci jo le tal skih po snet kov 
nad si ste mom Po stojn skih jam.

Po go stost sme ri tek ton skih con do lo če nih iz opa-
zo va nja le tal skih posnet kov je pri ka za na na sli kah 53 in 
54. Naj bolj po go ste so tek ton ske cone v sme ri 310-3250 
(20,6%), pri raz de li tvi na 150 (sli ka 53) ozi ro ma 310-
3200 (13,8%), pri raz de li tvi in ter va lov na 100 (sli ka 54).

Preč no Di nar ska smer 40-500 je za sto pa na z manj 
kot 6%, pri raz de li tvi in ter va lov na 100 (sli ka 54) in z 
manj kot 10% (smer 30-450) pri raz de li tvi in ter va lov 
na 150 (sli ka 53). 

Stan dard na de via ci ja je 4,12% pri raz de li tvi in-
ter va lov na 100 in 6,15 % pri raz de li tvi na 150, in ter val 
zau pa nja pa zna ša 12,010.  

Pri mer ja va ro zet sme ri tek ton skih con do lo če nih 
s te ren skim kar ti ra njem (sli ka 57 in 58) in s po moč jo 
le tal skih po snet kov (sli ka 53 in 54), ka že manj še raz li-
ke. Naj bolj po go sto za sto pa na smer tek ton skih con je 
po obeh me to dah pri mer lji va le v skup nem inter va lu 

8.1. Interpretation of the Aerial Pho-
tographs
 
We used aerial photographs to assist in mapping the 
surface. As in the case of Predjama (Šebela, 1995 a) 
aerial photographs were magnified to a scale of 1:5,000 
for the surface above the Postojnska jama cave system 
at the Institute of Geodesy and Photogrammetry (Fac-
ulty of Architecture, Civil Engineering and Geodesy) 
in Ljubljana.

By stereoscopic observation of two aerial pho-
tographs we most easily create a relief picture of the 
territory we are investigating. In such a way we can 
define the course of tectonic lines which represent the 
characteristic morphology of the area territory. It is 
necessary to stress that in the aerial photographs we 
cannot distinguish different types of tectonic zones 
among them, e.g. fissured from broken or crushed. It is 
likewise not possible to distinguish fault deformations 
from overthrust ones, lithologically conditional lines 
from tectonic ones, and different tectonic zone dip an-
gles. All these deficiencies demand  checking  and make 
up the data we have defined by the aerial photographs 
interpretation on the territory.

In Annex 5 there are presented geological struc-
tural elements, defined by the interpretation of the aerial 
photographs over the Postojnska jama cave system.

The tectonic zones directions defined by the 
aerial photographs observation frequency are presented 
in Figures 53 and 54. The most frequent are the tectonic 
zones in the 310-3250 direction (20.6%) with repartition 
by 150 (Figure 53), or 310-3200 (13.8%) with repartition 
of intervals by 100 (Figure 54) respectively.

The cross-Dinaric direction 40-500 is represent-
ed by less than 6% with repartition of intervals by 100 
(Figure 54), and by less than 10% (direction 30-450) 
with repartition of intervals by 150 (Figure 53)

The standard deviation is 4.12% with repartition 
of intervals by 100, and 6.15% with repartition of inter-
vals by 150, and the trust interval is 12.010.

The rose graphs comparison of tectonic zones 
orientation defined by the territory mapping (Figures 57 
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200. Pri po ve ča vi le tal skih po snet kov v me ri lo 1:5.000 
je lah ko priš lo do na pak pri orien ta ci ji, kar po me ni, da 
bi bila po treb na ko rek ci ja se ve ra med vzhod nim in za-
hod nim de lom sli ke le tal ske ga po snet ka.

Če vi zuel no pri mer ja mo po tek tek ton sko pre tr-
tih con do lo če nih z in ter pre ta ci jo le tal skih po snet kov 
(pri lo ga 5) s tek ton sko pre tr ti mi co na mi iz po drob ne ga 
tek ton sko-li to loš ke ga kar ti ra nja (pri lo ga 6), je opaz na 
do bra med se boj na po ve za va.

Še po seb no se uje ma jo tek ton sko pre tr te cone 
št. 1, 2, 4, 8, 9 in 10, med tem ko so tek ton sko pre tr te 
cone št. 3, 5, 6 in 7 na le tal skih po snet kih ne ko li ko manj 
izra zi te. Vzrok je lah ko v raz lič ni ve ge ta ci ji te re na ali 
pa v raz lič ni mor fo loš ki izra že no sti do lo če nih tek ton-
skih con, kar pov zro ča slab šo in ter pre ta ci jo letal skih 
po snet kov.

8.2. Litološko kartiranje površja

and 58), and by means of aerial photographs (Figures 
53 and 54) shows minor differences. By applying both 
methods the most frequently represented tectonic zones 
direction is comparable only by the common interval 
200. By magnifying aerial photographs to the scale of 
1:5,000 orientation errors might appear, which means 
that a correction of N between the E and W side of the 
aerial photograph would be necessary.

If we visually compare the tectonically fractured 
zones course defined by the aerial photographs interpre-
tation (Annex 5) with the tectonically fractured zones 
from  detailed tectonic-lithological mapping (Annex 6), 
a good interacting connection is noticed.

The tectonically fractured zones Nos. 1, 2, 4, 8, 
9 and 10 benefit particularly well, while the tectonically 
fractured zones Nos. 3, 5, 6 and 7 are a bit less expres-
sive in the aerial photographs. The reason may be found 
in the different vegetation, or in different morphological 
expressiveness of the particular tectonic zones, which 
cause a poorer aerial photograph interpretation.

 
 

8.2. Lithological Mapping of the Sur-
face
 
By  detailed tectonic-lithological mapping of the surface 
over the Postojnska jama Cave System in the scale of 
1:2,500 we have encompassed the Upper Cretaceous 
limestone and the limestone contact with the Eocene 
flysch. The total limestone thickness in the lithological 
column is 1,200 m (Figure 2).

According to Rižnar (1997) the thin-bedded 
limestone which contains nodules of cherts is of the Up-
per Cenomanian age. On the surface over the Postojnska 

 
S po drob nim tek ton sko-li to loš kim kar ti ra njem po vrš ja 
nad si ste mom Po stojn skih jam v me ri lu 1:2.500 smo za-
je li zgor nje kred ni ap ne nec ter stik ap nen ca z eo cen skim 
fli šem. Skup na de be li na pla sti ap nen ca v li to loš kem 
stolp cu je 1.200 m (sli ka 2).

Po Riž nar ju (1997) je tan ko plast nat ap ne nec, ki 
vse bu je go mo lje ro žen ca, zgor nje ce no ma nij ske sta ro sti. 
Na po vrš ju nad rovi si ste ma Po stojn skih jam so to naj-
sta rej še raz ga lje ne kam ni ne, ki jih naj de mo se ver no in 
se ve rovz hod no od Nem čje ga vrha. Gos po da rič (1976) 
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Sli ka 53. Po go stost sme ri tek ton sko pre tr tih con do lo če nih z  
in ter pre ta ci jo le tal skih po snet kov po vrš ja nad Po stojn skim 
jam skim si ste mom (raz de li tev in ter va lov na 150).

Figure 53. Tectonically fractured zones directions frequency 
defined by the surface over the Postojnska jama cave 
system aerial photographs interpretation (partition of 
intervals by 150).

Sli ka 54. Po go stost sme ri tek ton sko pre tr tih con do lo če nih z 
in ter pre ta ci jo le tal skih po snet kov po vrš ja nad Po stojn skim 
jam skim si ste mom (raz de li tev in ter va lov na 100).

Figure 54. Tectonically fractured zones directions frequency 
defined by the surface over the Postojnska jama cave 
system aerial photographs interpretation (partition of 
intervals by 100).
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je ta ho ri zont uvrš čal v tu ro nij. Pre vla du je siv do tem no 
siv, tan ko plast nat ap ne nec. De be li na kar ti ra nih pla sti 
(sli ka 2, c1) je 165 m. Tan ko plast nat ap ne nec vpa da 
pro ti se ve ru ozi ro ma se ve rovz ho du za 5-100. Na sli ki 
55, kjer so na Schmid to vi mreži pri ka za ni poli pla sti na 
po vrš ju nad si ste mom Po stojn skih jam, so naj sta rej še 
pla sti pred stav lje ne v skraj nem se ve rovz hod nem delu.

Sle di de be lo plast nat ap ne nec, ka te re ga skup na 
de be li na ne pre se že 50 m (sli ka 2, c2).

Zelo de be lo plast nat, bel, spariten ap ne nec, ki 
gra di Mag da le no goro, Nem čji vrh in po vrš je nad Pi-
sa nim ro vom uvrš ča Riž nar (1997) še ved no v zgor nji 
ce no ma nij. Na Nem čjem vrhu so v njem šte vil ni ma kro-
skop ski os tan ki hon dro dont. De be li na be le ga ap nen ca 
s hon dro don ta mi je ne kaj me trov, de be li na svet le ga 
spa rit ne ga ap nen ca, ki nima to li ko fo sil nih os tan kov pa 
do 110 m (sli ka 2, c4). Po Šri bar ju (1995) pri šte va mo 
hon dro dont ni ho ri zont  v spod nji tu ro nij.

Po ne kod so v spod njem in zgor njem delu opi sa-
ne ga zelo de be lo plast na te ga be le ga apnenca po stop ni 
pre ho di v prav tako zelo de be lo plast nat svet lo rjav ap-
ne nec, ki do se že de be li no do 35 m (sli ka 2, c3).

V te me nu Po stojn ske an ti kli na le so v po sa mez-
nih po ljih raz ga lje ne ene naj sta rej ših pla sti kar ti ra ne ga 
te re na, ki pri pa da jo ce no ma ni ju in tu ro ni ju. Med Mag-
da le no goro in Nem čjim vr hom teh pla sti ni opa zi ti. 
Za to ob sta ja ta dve raz la gi. Po prvi vse pla sti niso bile 
ena ko mer no ero di ra ne, po dru gi je v tem delu os an ti-
kli na le glob je, kot npr. na Mag da le ni gori in Nem čjem 
vrhu. Dom ne va mo, da apne nec v tem delu ni bil ero di ran 
v tak šni meri kot na Mag da le ni gori ali Nem čjem vrhu.

V splo šnem ve lja, da je vpad pla sti na se ve rovz-
hod nem kri lu an ti kli na le manj ši kot na ju go za hod nem 
(sli ka 55), saj gre za pro ti JZ nag nje no gubo.

Na ju go za hod nem krilu an ti kli na le so geo loš ki 
ele men ti vpa da pla sti zelo kon stant ni. Vpa da jo pro ti 
ju go za ho du v pov preč ju za 30-400. De be li na pla sti na 

jama cave sytem this is the oldest bare rock which can 
be found N and NE from Nemčji vrh. Gospodarič (1976) 
classified this horizon as Turonian. There prevails grey 
to dark grey thin-bedded limestone. The mapped bed-
ding thickness (Figure 2, c1) is 165 m. The thin-bedded 
limestone dips towards N or NE respectively for 5-100. 
In Figure 55 where in the Schmidt’s net the bedding 
poles are presented on the surface over the Postojnska 
jama cave system, there are the oldest beds presented 
in the most NE section.

There follows thick-bedded limestone whose 
total thickness does not exceed 50 m (Figure 2, c2).

Rižnar (1997) still classifies the very thick-bed-
ded, white, sparitic limestone which builds up Magdale-
na gora, Nemčji vrh, and the surface over Pisani rov, as 
Upper Cenomanian. In Nemčji vrh there are numerous 
microscopic remains of Chondrodonta. The white 
limestone thickness with Chondrodonta is some metres, 
and the light sparitic limestone with not as many fossil 
remains up to 110 m (Figure 2, c4). According to Šribar 
(1995) the Chondrodonta horizon is being included in 
the Lower Turonian.

In places there are gradual transitions and like-
wise very thick-bedded light brown limestone in the 
lower and upper section of the very thick-bedded white 
limestone already mentioned which achieve a thickness 
of 35 m (Figure 2, c3).

In the particular area of the Postojna anticline 
crest there are among the oldest mapped territory visible 
beds, and they belong to Cenomanian and Turonian. 
These beds are not noticed between Magdalena gora 
and Nemčji vrh. There are two explanations for this. 
Firsty all the bedding planes were not symmetrically 
eroded, and secondly the anticline axis in this section 
is deeper than e.g. at Magdalena gora and Nemčji vrh.

It is generally true that the bedding plane dip in 
the anticline’s NE flank is smaller than in the SW one 
(Figure 55), as there is an inclined fold towards the SW.

In the SW flank of the anticline the bedding plane 
dip geological elements are very constant. They dip to-
wards SW for 30-400 on average. In this anticline flank 
the bedding thickness is various, but there is mainly the 
thick-bedded limestone (0.5 to 1 m).

In the lithological column there follows the 
Turonian thick-bedded brown-grey coloured limestone 
(Figure 2, c5). It is 290 m thick. Over the whole territory 
this limestone dips towards SW for 30-400 on average. 
Among fossil remains rudists are the most common.

The Senonian bedding planes begin with a very 

8

Sli ka 55. Schmid to va mre ža – geo loš ki ele men ti pla sti ap nen ca 
na po vrš ju nad Po stojn skim jam skim si ste mom (n=176).

Figure 55. Schmidt’s net – limestone bedding planes geo-
logical elements on the surface over the Postojnska jama 
cave system (n=176).
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tem kri lu an ti kli na le je raz lič na, ve či no ma pa gre za 
de be lo plast nat ap ne nec (0,5 do 1 m).

V li to loš kem stolp cu sle di tu ro nij ski de be lo 
plast nat ap ne nec rja vo sive bar ve (sli ka 2, c5). Nje go va 
de be li na je 290 m. Na ce lot nem te re nu vpa da jo ti ap nen-
ci pro ti ju go za ho du pov preč no za 30-400. Od fo sil nih 
os tan kov pre vla du je jo ru di sti.

Se no nij ske pla sti se zač no z zelo de be lo plastna-
tim ap nen cem rja vo sive bar ve, ki je po ne kod zelo bo gat 
z ru dist ni mi os tan ki. De be li na tega ho ri zon ta je 420 m 
(sli ka 2, c6).

De be lo plast nat ap ne nec se no nij ske sta ro sti je 
naj bolj izra zit ob po no ru po ni kal ni ce Piv ke. De be li na 
ho ri zon ta je 130 m.

Po ra zi ska vah Riž nar ja (1997) naj de mo med 
vho dom v Po stojn sko jamo in sle po do li no Ri so vec ba-
zal ne se di men te fli ša (ap nen če va bre ča z vlož ki kon glo-
me ra ta in la por ja), ki so od lo že ni ero zij sko di skor dant no 
na kar bo nat ne plat form ske se di ment ne kam ni ne (sli ka 
2, c8). Po sta ro sti uvrš ča mo člen v tha ne tij, ypre sij (Pc2, 
E1), nje go va de be li na je ne kaj me trov (Riž nar, 1997).

Najm laj še se di ment ne kam ni ne pred stav lja eo-
cen ski fliš (sli ka 2, c9).

8.3. Tektonsko kartiranje površja
 
Po vrš je nad si ste mom Po stojn skih jam le ži v šir šem 
re gio nal nem smi slu med Idrij skim pre lo mom na se ve-

thick-bedded brown-grey coloured limestone which is 
very rich in rudist remains in places. This horizon is 
420 m thick (Figure 2, c6).

The thick-bedded limestone of the Senonian 
age is most expressive by the sump of river Pivka. The 
horizon is 130 m thick.

Between the Postojnska jama cave entrance and 
the Risovec blind valley, according to researches by 
Rižnar (1997), we find basal flysch sediments (limestone 
breccia with pieces of conglomerate and shale) which 
are erosive discordantly deposited on the carbonate 
platform sedimentary rocks (Figure 2, c8). The link is 
classified as Thanetian, Ypresian (Pc2, E1), and it is some 
metres thick (Rižnar, 1997).

The youngest sedimentary rocks are represented 
by the Eocene flysch (Figure 2, c9).

 
 

8.3. Tectonic  Mapping of the Surface
 
In a larger regional sense the surface over the Postojnska 
jama Cave System lies between the Idrija fault in the 
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NE and the Predjama fault in the SW (Annex 1). On 
the territory which I have tectonically mapped in detail 
at the scale of 1:2,500 (Annex 6), we distinguish the 
older deformations of overthrusting and folding from 
the younger fault deformations.

In the studied area the Postojna anticline crest 
is most definable only some metres S from  the top of  
Magdalena gora (Annex 6, Hill 625 m in the extreme 
N section), which agrees well with the mapping data 
to the NW from there (Čar, 1982), and mapping by 
Rižnar (1997). The anticline crest  encompasses a 25-
50 m wide zone.

It is further possible to follow the anticline on 
the N and NW slope of Nemčji vrh (Annex 6, Hill 632), 
which also agrees well with the cave passages data. 
The further anticline towards the SE is less definable. 
According to the limestone bedding dip and strike the 
anticline runs along the S edge of Velika Jeršanova 
dolina. It seems that later fault deformations strongly 
modified and blurred its course. Another possibility 
indicates that its crest consists of many smaller, second-
arily folded beds, which is indicated by a great bedding 
plane dip disorder of geological elements at its crest. 
Similar conditions in the cave was being described by 
Gospodarič (1976).

The general Postojna anticline crest direction 
is NW – SE. According to data I have obtained in the 

rovz ho du in Pred jam skim na ju go za ho du (pri lo ga 1). 
Na te re nu, ki sem ga po drob no tek ton sko kar ti ra la v 
me ri lu 1:2.500 (pri lo ga 6), lo či mo sta rej še de for ma ci je 
na ri va nja in gu ba nja od mlaj ših pre lom nih de for ma cij.

Na preu če va nem te re nu je teme Po stojn ske an-
ti kli na le naj bolj do loč lji vo le ne kaj me trov juž no od 
vrha  Mag da le ne gore (pri lo ga 6, kota 625 m v skraj nem 
se ver nem delu), kar se do bro uje ma s po dat ki kar ti ra nja 
se ve ro za hod no od tod (Čar, 1982) in kar ti ra njem Riž nar-
ja (1997). Teme an ti kli na le za je ma 25-50 me ter ski pas.

V na da lje va nju je moč sle di ti an ti kli na li na se-
ver nem po boč ju Nem čje ga vrha (pri lo ga 6, kota 632), 
kar se do bro uje ma tudi s po dat ki iz jam skih ro vov. 
Na da lje va nje an ti kli na le pro ti ju govz ho du je slab še 
do loč lji vo. Gle de na smer vpa da pla sti ap nen ca po te ka 
an ti kli na la po se ver nem robu Ve li ke Jer ša no ve do li ne. 
Ka že, da so v tem delu ka snej še pre lom ne de for ma ci je 
moč no spre me ni le in za bri sa le njen po tek. Dru ga mož-
nost je, da je nje no teme se stav lje no iz več manj ših, 
se kun dar no zgu ba nih pla sti, na kar ka že ve li ka neu re je-
nost ele men tov vpa da pla sti na nje nem te me nu. Po dob ne 
raz me re je v jami opi so val Gos po da rič (1976).

Splo šna smer osi Po stojn ske an ti kli na le je se ve-
ro za hod-jugovz hod. Gle de na po dat ke, ki sem jih do bi la 
v jami in gle de na po lo žaj te me na an ti kli na le na po vrš-
ju, lah ko za klju čim, da je osna rav ni na nag nje na pro ti 
ju go za ho du. Ver gen ca gube je 7-140 pro ti ju go za ho du, 
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gre za asi me trič no, de lo ma pro ti ju go za ho du nag nje no 
gubo. Glav ni pri ti ski za tak šno de for ma ci jo so bili to rej 
us mer je ni od se ve rovz ho da pro ti ju go za ho du. Tak šne 
pri ti ske pou dar ja tudi Pla cer  (1996) pri zgrad bi So vi ča.

Po stojn ska an ti kli na la tone pro ti se ve ro za ho du 
(Gos po da rič, 1976; Čar, 1983). Nje no teme sprem lja-
jo vzpo red ne pre lom ne cone, ki so v ge net ski zve zi z 
ob li ko va njem an ti kli na le. Naj bolj so izra zi te v bli ži ni 
Nem čje ga vrha. Tudi med plast ni zdr si so v ge net ski 
zve zi z gu ba njem ozi ro ma pred stav lja jo se kun dar ne 
de for ma ci je gu ba nja.

Raz me re se ver no od Nem čje ga vrha ka že jo, da 
je bil v tem delu sko raj ves del se no nij skih pla sti (840 
m) ero di ran.

Gu ba nju so sle di le pre lom ne de for ma ci je, ki so 
najm laj še tek ton ske de for ma ci je na tem te re nu. Nji ho vo 
ge net sko raz de li tev sem pov ze la po Čar ju in Gos po da ri-
ču (1984). Na pri lo gi 6 so po mem bnej še pre lom ne cone 
oz na če ne s šte vil ka mi od 1 do 10.

 Čar je 1982 opo zo ril na sta re pre lom ne de for ma-
ci je sme ri se ve rovz hod-ju go za hod, na ka te re je na ve zal 
po lo žaj Po stojn skih vrat ter več je udor ni ce med si ste-
mom Postojn skih jam in Pla nin sko jamo. Ta kim de for-
ma ci jam us tre za ta pre lom ni coni št. 8 in 10. Tudi po tek 
jam skih ro vov dela Pod ze melj ske Piv ke in Piv ke jame 
lah ko po ve zu je mo z ome nje ni ma pre lom ni ma co na ma.

Čar in Gos po da rič (1984) sta kot prvo ge ne ra ci jo 
pre lom nih de for ma cij do lo či la pre lom ne si ste me v sme ri 
se ve rovz hod-ju go za hod. Na pri lo gi 6 sta tako us mer je ni 
pre lom ni coni št. 8 in 10, med tem ko ima pre lom na cona 
št. 9 splo šno smer vzhod-za hod.

Pre lom no cono št. 9 (160-1700) je mo go če sle di-
ti pre ko ce lot ne ga te re na. Mlaj še, Di nar sko us mer je ne 
pre lom ne cone, in si cer št. 1, 2, 3, 4, 5 in 6 jo se ka jo in 
za mi ka jo. Naj dalj ši ne pre ki njen od sek, ki zna ša okrog 
300 m, je med pre lom ni ma co na ma št. 4 in 5. Na se-
čiš ču z mlaj šo Di nar sko pre lom no cono št. 4, se je ob 
pre lom ni coni št. 9 ob li ko va la udor ni ca Sta ra ap ne ni ca 
in ne ko li ko se ver no manj ša udor ni ca Ka fr na do li na.

Ob pre lom ni coni št. 8 in Di nar sko us mer je nih 
pre lom nih co nah št. 1, 2 in 3 se je ob li ko va la nek da nja 
sle pa do li na Ri so vec. Pre lom na cona št. 8 je z Di nar ski-
mi pre lom ni mi co na mi pre ki nje na in moč no de for mi ra-
na, tako da ji je moč sle di ti le po od se kih. Za ni mi vo je, 
da pre lom no cono št. 5 celo seka. Po Čar ju & Gos po-
da ri ču (1984) so pre lo mi tret je ge ne ra ci je reak ti vi ra ni 
preč no Di nar ski pre lo mi, če le-ti sle di jo is tim co nam, 
tako da je v tem pri me ru to smi sel na raz la ga.

Na skraj nem se ver nem in se ve rovz hod nem delu 
te re na (pri lo ga 6) sem naš la dve pre lom ni coni, ki sta 
vzpo red ni pre lom ni coni št. 9.

Preč no Di nar ske sme ri 1. in ver jet no 3. ge ne ra-
ci je (Čar & Gos po da rič, 1984) je pre lom na cona št. 10. 
Ob vho du v si stem Po stojn skih jam se je ob eni od pre-
lom nih plo skev ob li ko va la mor fo loš ka ste na. Pre lom na 
cona št. 10 je ver jet no del šir še vzpo red ne pre lom ne 
cone preč no Di nar ske sme ri. Tako kot se ka jo Di narske 

cave, and according to the anticline crest position on the 
surface, I may conclude that the axis plane is inclined 
towards SW. The fold vergence is 7-140 towards the SW, 
it is an asymmetric, partially towards the SW inclined 
fold. Main pressures for such a deformation were from 
NE towards SW. Such pressures are also stressed by 
Placer (1996) in the Sovič construction.

The Postojna anticline sinks towards the NW 
(Gospodarič, 1976; Čar, 1983). Its crest is accompanied 
by parallel fault zones which are in a genetic connection 
with the anticline formation. They are most expressive 
at Nemčji vrh. Likewise the interbedded movements are 
in a genetic connection with folding, or they represent 
secondary folding deformations.

The conditions to the N from Nemčji vrh show 
that in this section almost the entire part of the Senonian 
beds (840 m) was eroded.

Folding was followed by fault deformations 
which are the youngest tectonic deformations on this 
area. I summarised their genetic repartition from Čar and 
Gospodarič (1984). In Annex 6 the more important fault 
zones are indicated by numbers from 1 to 10.

In 1982 Čar drew attention to the old fault defor-
mations in the NE – SW direction when he established 
the Postojnska vrata position, and the large collapse 
dolines between the Postojnska jama cave system and 
Planinska jama. The fault zones Nos. 8 and 10 corre-
spond to such deformations. We may likewise connect 
a part of the Podzemeljska Pivka and Pivka jama cave 
passages with these fault zones.

Čar and Gospodarič (1984) defined the fault 
systems in the NE – SW direction as the first generation 
of fault deformations. In Annex 6  fault zones Nos. 8 
and 10 are thus oriented, while  fault zone No. 9 has a 
general direction E-W.

Fault zone No. 9 (160-1700) is possible to follow 
over the whole territory. The younger Dinaric oriented 
fault zones, i.e. Nos. 1, 2, 3, 4, 5 and 6 cross it and 
move it. The longest uninterrupted section of about 
300 m  lies between  fault zones Nos. 4 and 5. At the 
intersection with the younger fault zone No. 4, along  
fault zone No. 9, there was formed the Stara apnenica 
collapse doline, and a little to the N the smaller Kafrna 
dolina collapse doline.

Along  fault zone No. 8 and the Dinaric ori-
ented fault zones Nos. 1, 2 and 3 there was formed 
the former Risovec blind valley. Fault zone No. 8 is 
disconnected and strongly deformed by Dinaric fault 
zones, therefore, it might be followed just along the 
sections. It is interesting that it even crosses  fault zone 
No. 5. According to Čar and Gospodarič (1984) the 
third generation faults are reactivated cross-Dinaric 
faults if they follow the same zones, thus in this case it 
is a reasonable explanation.

In the extreme N and NE part of the territory 
(Annex 6) I found two fault zones which are parallel 
to  fault zone No. 9.
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pre lom ne cone cono št. 8, pre ki nja jo tudi pre lom no cono 
št. 10. Ta je zo pet ne ko li ko bolj moč na na vzhod nem 
delu te re na, kjer jo seka pre lom na cona št. 5 (pri lo ga 6).

Di nar sko us mer je ne pre lom ne cone so na pri-
lo gi 6 oz na če ne s šte vil ka mi od 1 do 7. Po Čar ju & 
Gos po da ri ču (1984) so Di nar ske pre lom ne cone 2. in 
4. ge ne ra ci je. Pre lom ne cone št. 2, 3, 4, 5, 6 in 7 so ver-
jet no 2. in 4. ge ne ra ci je, med tem ko je pre lom na cona 
št. 1 4. ge ne ra ci je.

Se ver no od pre lom ne cone št. 1 po te ka pre lom-
na cona št. 2 (priloga 6). Pro ti ju govz ho du se pre lom na 
cona št. 2 pri klju či dru gi coni, ki se v za čet ku nek da nje 
sle pe do li ne Ri so vec od cep lja od pre lom ne cone št. 1. V 
sme ri pro ti po nor ne mu vho du v si stem Po stojn skih jam 
se izra zi tost zdrob lje ne cone št. 2 zmanj ša, saj pre ha ja v 
po ru še no cono. Di nar ska smer vpa da pre lom ne cone št. 
2 se spre mi nja od 600 na se ve ro za hod nem delu te re na 
pre ko 400 se ver no od hri ba Ka cul  do 700 pri vho du v 
si stem Po stojn skih jam.

Da naš nji vhod v Otoš ko jamo (sli ka 56) je ob li-
ko van v zdrob lje ni coni, ki pro ti se ve ru pre ha ja v po ru-
še no 600. Prib liž no po 70 me trih pro ti ju govz ho du se ta 
na sla nja na pre lom no cono št. 3. Od sle pe do li ne Ri so vec 
do več je udor ne vr ta če za hod no od Sta re ap ne ni ce so 
geo loš ki ele men ti pre lom ne cone št. 3 210/80. Pro ti 
ju govz ho du se pre lom na cona št. 3 cepi v se vernej šo 
po ru še no cono 500 in juž nej šo šib kej šo pre lom no cono 
ena ke sme ri.

Pre lom na cona št. 4 je ena opaz nej ših na te re nu, 
saj jo lah ko zvez no sle di mo čez ce lo ten te ren. Nje na 

Fault zone No. 10 is of the 1st and probably 3rd 
generation cross-Dinaric direction (Čar & Gospodarič, 
1984). By the Postojnska jama cave system entrance a 
morphological wall along one of the fault planes was 
formed. Fault zone No. 10 is probably a part of a larger 
parallel cross-Dinaric direction fault zone. In the same 
way as the Dinaric fault zones cross  fault zone No. 8, 
they also disconnect  fault zone No. 10. This is again 
somehow stronger in the E part of the territory, where 
it is crossed by  fault zone No. 5 (Annex 6).

In Annex 6 the Dinaric oriented fault zones 
are indicated by numbers from 1 to 7. As to Čar and 
Gospodarič (1984) they are the 2nd and 4th generation 
Dinaric fault zones. Fault zones Nos. 2, 3, 4, 5, 6 and 7 
are probably of the 2nd and 4th generations, while  fault 
zone No. 1 is of the 4th generation.

To the N from  fault zone No. 1 there runs  fault 
zone No. 2 (Annex 6). Towards SE  fault zone No. 2 
joins  another zone which diverges from  fault zone No. 
1 at the beginning of the Risovec blind valley. In the 
direction towards the river entrance the expressiveness 
of  crushed zone No. 2  decreases, as it passes over to 
the broken zone. Fault zone No. 2 with Dinaric dip and 
strike modifies from 600 in the NW territory section, 
over 400 in the N from the Kacul hill, to 700  at the 
Postojnska jama entrance.

The present Otoška jama entrance (Figure 56) 

Sli ka 56. Vhod v Otoš ko jamo (foto S. Še be la).
Figure 56. Entrance to Otoška jama (photo S. Šebela).

8
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no tra nja pre lom na cona je ši ro ka 2 do 10 m, zu na nja, 
ki jo se stav lja moč na po ru šena cona, pa 25 do 50 m. Na 
se ve ro za hod nem delu te re na vpa da pro ti ju go za ho du, 
na ju govz hod nem delu pro ti se ve rovz ho du ozi ro ma je 
sub ver ti kal na, med tem ko pred po nor nim vho dom v 
si stem Po stojn skih jam zo pet vpa da pro ti ju go za ho du.

Med pre lom ni mi co na mi št. 4 in 5 ter 9 na jugu, 
so na ce lot nem ra zi ska nem te re nu (pri lo ga 6) kraš ki 
po vr šin ski po ja vi naj bolj raz vi ti. V de be lo plast na tem 
ap nen cu so zelo do bro izra že ni si ste mi škra pelj, ki so 
se ob li ko va li v raz po klin skih in po ru še nih co nah. Ši ri na 
po ru še no-razpo klin ske ga si ste ma je do 750 m. V njem 
so po sa mez ne po ru še ne ali raz po klin ske cone, ši ro ke 
do 100 m. Cone po te ka jo v sme ri 100-1200 ter v sme ri 
se ver-jug, kar je v so glas ju s Čar jem (1982), ki ugo tav-
lja, da sme ri pre tr tih con zno traj po ru še no-raz po klin skih 
si ste mov va ri ra jo za 20-300. Gle de na nji hov po lo žaj 
pred stav lja jo vez ne cone med Di nar sko us mer je ni mi 
pre lom ni mi co na mi. Zelo po go sti so po stop ni pre ho di 
v boč ni sme ri, kot tudi v sme ri sle me ni tve iz ene vr ste 
tek ton ske cone v dru go. Kot je ugo to vil že Čar (1982), 
so po ru še ne in pred vsem raz po klin ske cone za vodo 
do bro pre pust ne.

Di nar sko us mer je na pre lom na cona št. 5 je na 
te re nu zelo izra že na. V nje nem se ve ro za hod nem delu je 
raz vit mor fo loš ko do bro opa zen niz vr tač. Še po seb no 
moč no je izra že na v pre de lu, kjer se ji s se ve ro za ho da 
pri klju či sko raj vzpo red na pre lom na cona. Sled nja, za 
raz li ko od pre lom ne cone št. 5, tudi pre ki nja pre lom no 
cono 1200, ki pred stav lja na da lje va nje preč no Di nar ske 
pre lom ne cone št. 8.

Po vzhod nem po boč ju Mag da le ne gore po te ka 
do 100 m ši ro ka pre lom na cona, ki je na pri lo gi 6 oz na-
če na s št. 6. Na nje nem se ve rovz hod nem delu se od nje 
od cep lja moč na pre lom na cona št. 7, v ka te ri so se ob li-
ko va le več je vr ta če in celo del Ve li ke Jer ša no ve do li ne.

Na Nem čjem vrhu so kam ni ne tek ton sko zelo 
pre tr te, saj le ži jo med pre lom ni ma co na ma št. 6 in 7. 
Nje go vo se ve rovz hod no po boč je je mor fo loš ko pre cej 
str mo, tako da po boč ni grušč pre kri va iz dan ke ap nen ca, 
kar pri kar ti ra nju ote žu je do lo či tev geo loš kih struk tur nih 
ele men tov. Kljub temu sem lah ko do lo či la dve moč nej ši 
pre lom ni coni, ki se se ve ro za hod no od Nem čje ga vrha 
zdru ži ta v enot no po ru še no do zdrob lje no cono. Se ver-
nej ša pre lom na cona je še po seb no do bro do loč lji va 
juž no od Ve li ke Jer ša no ve do li ne. Na Nem čjem vrhu 
so ja sno izra že ne tudi preč no Di nar ske po ru še ne do 
zdrob lje ne cone 130-1500.

Ve li ka Jer ša no va do li na se je ob li ko va la po pre-
lom ni coni št. 7 ter po ru še ni do zdrob lje ni coni 70-800.

Najm laj ša pre lom na cona, ki je 4.ge ne ra ci je (Čar 
& Gos po da rič, 1984), je Di nar sko us mer je na in je na 
pri lo gi 6 oz na če na s št.1. Pred stav lja tek ton sko zdrob-
lje no cono, ki ji sle di mo še pred do li no Ri so vec, vzdolž 
sti ka fliš-ap ne nec, mimo vho da v si stem Po stojn skih jam 
in na prej pro ti ju govz ho du. No tra nja pre lom na cona je 

is formed in the crushed zone which passes over into 
the broken zone 600 towards N. After approximately 70 
metres towards the SE it leans against  fault zone No. 
3. From the Risovec blind valley to a bigger collapse 
doline in the W from Stara apnenica, the fault zone No. 
3 geological elements are 210/80. Towards the SE fault 
zone No. 3 is split into a more N broken zone 500 and a 
more S weaker fault zone of the same strike.

Fault zone No. 4 is one of the more visible on 
the territory, as it can be continously followed over the 
entire territory. Its inner fault zone is 2 to 10 m wide, 
and its outer one which consists of a strong broken zone, 
is 25 to 50 m wide. In the NW territory section it dips 
towards the SW, in the SE section towards the NE, or 
it is sub-vertical, while in front of the Postojnska jama 
river sink entrance it dips again towards SW.

Among  fault zones Nos. 4 and 5, and 9 in the 
S, the karst surface features are the most developed on 
the whole territory studied (Annex 6). In the thick-bed-
ded limestone the fissure systems which were formed 
in fissured and broken zones are very well expressed. 
The broken-fissured system width is 750 m. Therein 
are particular broken or fissured zones up to 100 m 
wide. The zones run in the 100-1200 dip direction, and 
in the N-S direction, what is in conformity with Čar 
(1982) who states that the fractured zones inside the 
broken-fissured systems vary for 20-300. According to 
their position they represent connective zones among 
Dinaric oriented fault zones. There are very frequent 
gradual crossings in the lateral direction, as well as in 
the ridging direction from one tectonic type zone into 
another. As Čar (1982) already stated, the broken and 
above all the fissured zones are well permeable to water.

The Dinaric oriented fault zone No. 5 is well 
expressed on the territory. In its NW section a morpho-
logically well noticed series of dolines is developed. It 
is especially strongly expressed in the region where an 
almost parallel fault zone joins to it from the NW. In 
contrast to  fault zone No. 5 the parallel fault zone also 
disconnects the fault zone 1200 which represents the 
cross-Dinaric fault zone No. 8 continuity.

Along the E slope of Magdalena gora there runs 
a fault zone up to 100 m wide which is indicated by No. 
6 in Annex 6. In its NE section there diverges from it 
the strong fault zone No. 7 wherein bigger dolines and 
even a part of Velika Jeršanova dolina were formed.

At Nemčji vrh the rocks are  tectonically strongly 
fractured, as they lie between  fault zones Nos. 6 and 
7. Its NE slope is morphologically quite steep, thus the 
slope gravel covers the outcrops of limestone, which 
makes the geological structural elements definition map-
ping difficult. In spite of that I could define two stronger 
fault zones which in the NW from Nemčji vrh join into 
a united broken to crushed zone. The more N fault zone 
is especially well defined in the S from Velika Jeršano-
va dolina. At Nemčji vrh the cross-Dinaric broken to 
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ši ro ka do 10 m, zu na nja pa do 50 m. V zdrob lje ni coni 
je ap ne nec po ru šen do stop nje tek ton ske bre če. V zu-
na nji pre lom ni coni sle di mo sprem lja jo če vzpo red ne 
po ru še ne cone, po ne kod pa tudi preč ne po ru še ne do 
zdrob lje ne cone. Tak pri mer je do bro vi den na hri bu 
Ka cul ter pri vho du v jamo Le kin ko, kjer je smer 
vpa da po ru še nih do zdrob lje nih con 1100.

Ob pre lom nih plosk vah v pre lom ni coni št. 
1 so po ne kod opaz ni sle do vi tek ton skih pre mi kov 
ven dar ni bilo mo go če za nes lji vo do lo či ti sme ri in 
ve li ko sti pre mi kov.

Pre lom na cona št.1 seka vse sta rej še de for ma-
ci je te re na in je ge net sko najm laj ša. Gle de na njen 
po lo žaj na se ve rovz hod nem robu Pivš ke kot li ne, jo 
lah ko upra vi če no uvrš ča mo v zu na njo pre lom no cono 
Pred jam ske ga pre lo ma. Na to ugo to vi tev se skli cu je 
tudi Pla cer (1996).

Če pre ne se mo ge net sko kla si fi ka ci jo pre lom-
nih con iz leta 1984 (Čar & Gos po da rič) na te ren nad 
si ste mom Po stojn skih jam, so 1. ge ne ra ci je pre lom ne 
cone št. 8, 9 in 10. Dru ge ge ne ra ci je so Di nar sko us-
mer je ne pre lom ne cone, ki pre vla du je jo na ce lot nem 
te re nu kot št. 2, 3, 4, 5, 6 in 7. Reak ti vi ra ni preč no Di-
nar ski pre lo mi, kot št. 8 in 10 so 3. ge ne ra ci je. Naj bolj 
ja sen pri mer za 4. ge ne ra ci jo, ki pred stav lja Di nar ske 
pre lo me, ki se ka jo vse sta rej še struk tu re, je na te re nu 
nad si ste mom Po stojn skih jam pre lom na cona št. 1, 
ki je del šir še pre lom ne cone Pred jam ske ga pre lo ma. 

Pri po vr šin skem te ren skem geo loš kem kar ti ra-
nju ob Di nar sko us mer je nih pre lom nih co nah ni smo 
za sle di li  več me ter skih ho ri zon tal nih ali ver ti kal nih 
pre mi kov. 

 

8.4. Statistična analiza pogostosti smeri 
tektonsko pretrtih con na površju

Po go sto sti sme ri tek ton sko pre tr tih con, ki sem jih do bi-
la s po drob nim kar ti ra njem po vrš ja nad jam ski mi rovi, 
sem pri ka za la z ro ze ta mi (sli ka 57 in 58). Naj po go stej ša 
smer tek ton sko pre tr tih con na po vrš ju nad rovi si ste ma 
Po stojn skih jam je za sto pa na s 25,1% (smer 300-3150 
pri raz de li tvi in ter va lov na 150, sli ka 57), ozi ro ma s 
17,5% (smer 320-3300 pri raz de li tvi in ter va lov na 100, 
sli ka 58). Preč no Di nar ska smer 30-450 je za sto pa na z 
11% (pri raz de li tvi in ter va lov na 150, sli ka 57).

crushed zones 130-1500 are also clearly expressed. 
Velika Jeršanova dolina was formed along  fault 

zone No. 7, and along the broken and crushed zone 70-800.
The youngest fault zone, which is of the 4th gen-

eration (Čar & Gospodarič, 1984), is Dinaric oriented, 
and indicated by No. 1 in Annex 6. It represents a tec-
tonically crushed zone which is  followed in front of the 
Risovec valley, along the flysch-limestone contact by 
the Postojnska jama cave system entrance, and further to 
the SE. The inner fault zone is up to 10 m wide, and the 
outer one up to 50 m. In the crushed zone the limestone 
is broken to  tectonic breccia level. In the outer fault 
zone we follow accompanying parallel broken zones, 
and in places also transverse broken to crushed zones. 
Such a case is well visible on the Kacul hill, and at the 
Lekinka cave entrance where the broken to crushed 
zones dip direction is 1100.

Along the fault planes in the fault zone No. 1 
traces of tectonic movements are noticed in places, but 
it was not possible reliably to define these movement’s 
direction and size.

Fault zone No. 1 crosses all the older territory 
deformations, and is genetically the youngest. Accord-
ing to its position at the NE Pivka basin edge we may 
rightly classify it in the Predjama fault outer fault zone. 
Placer (1996) also agrees with this statement.

If we transfer the fault zones genetic classifica-
tion from 1984 (Čar & Gospodarič) onto the territory 
over the Postojnska jama system, the 1st generations 
are  fault zones Nos. 8, 9 and 10. The 2nd generations 
are Dinaric oriented fault zones which prevail over the 
entire territory as Nos. 2, 3, 4, 5, 6 and 7. The reactivated 
cross-Dinaric faults, as Nos. 8 and 10, are the 3rd gen-
erations. The most clear example for the 4th generation 
which represents those Dinaric faults which cross all 
the older structures is fault zone No. 1 on the territory 
over the Postojnska jama cave system, which is  part of 
a larger fault zone of the Predjama fault.

After the surface territory geological mapping 
along the Dinaric oriented fault zones we did not detect 
bigger horizontal or vertical movements.

8.4. Statistical Analisys of the Tectoni-
cally Fractured Zone Direction  
Frequencies on the Surface
 
I have presented the tectonically fractured zones direc-
tion frequency which I obtained by a detailed mapping 
of the surface over the cave passages by rose graphs 
(Figures 57 and 58). The most frequent tectonically 
fractured zones direction on the surface over Postojnska 
jama cave system passages is represented by 25.1% 
(300-3150 direction with repartition of intervals by 
150, Figure 57), or by 17.5% (320-3300 direction with 
repartition of intervals by 100, Figure 58) respectively. 
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8
Sli ka 57. Ro ze ta, po go stost sme ri tek ton sko pre tr tih con na 

po vrš ju nad si ste mom Po stojn skih jam (raz de li tev in ter-
va lov na 150).

Figure 57. Rose graph, tectonically fractured zones directions 
frequency on the surface over the Postojnska jama cave 
system (partition of intervals by 150).

Sli ka 58. Ro ze ta, po go stost sme ri tek ton sko pre tr tih con na 
po vrš ju nad si ste mom Po stojn skih jam (raz de li tev in ter-
va lov na 100).

Figure 58. Rose graph, tectonically fractured zones directions 
frequency on the surface over the Postojnska jama cave 
system (partition of intervals by 100).

Gle de na sta ti stič no ana li zo po go sto sti sme ri 
tek ton sko pre tr tih con na po vrš ju nad si ste mom Po-
stojn skih jam so naj po go stej še Di nar sko us mer je ne 
tek ton ske cone.

Stan dard na de via ci ja je 4,76% (pri raz de li tvi 
in ter va lov na 100, sli ka 58) in  7,09% (pri raz de li tvi in-
ter va lov na 150, sli ka 57), in ter val zau pa nja pa 14,250.

Pri mer ja va ro zet sme ri tek ton sko pre tr tih con 
mer je nih v jam skih ro vih (sli ka  36 in 37) in tek ton-
sko pre trih con mer je nih na po vrš ju (sli ka 57 in 58) 
ka že raz lič ne naj bolj po go sto za sto pa ne sme ri. Vzrok 
mo ra mo is ka ti v raz lič nem me ri lu te ren ske ga geo loš-
ke ga kar ti ra nja v jam skih ro vih (1:500) in na po vrš ju 
(1:2.500), kot tudi v sami iz bi ri po dat kov za sta ti stič no 
ana li zo. V pri me ru tek ton skih con v si ste mu Po stojn skih 
jam so sta ti stič no ovred no te ne le tek ton ske me ri tve v 
jam skih ro vih, ne pa tudi tek ton ske cone, ki po te ka jo 
po kam ni ni med rovi. Z ro ze ta ma na sli kah 57 in 58 pa 
smo za je li šir še po vrš je nad jam ski mi rovi, pri če mer 
ni vklju če na Piv ka jama.

Pri mer ja va po gosto sti sme ri tek ton skih con do-
lo če nih s po drob nim kar ti ra njem po vrš ja in tek ton skih 
con do lo če nih z in ter pre ta ci jo le tal skih po snet kov ka že 
na do lo če ne raz li ke. Pri raz de li tvi in ter va lov na 100 je 
smer 320-3300 naj bolj po go sto za sto pa na pri te ren skih 
me ri tvah (sli ka 58), smer 310-3200 pa  pri tek ton skih 
co nah do lo če nih na pod la gi le tal skih po snet kov (sli ka 
54). Če zdru ži mo in ter va le v več ji raz pon (20-300), so 
po dat ki bolj pri mer lji vi. 

The cross-Dinaric direction 30-450 is represented by 
11% (with repartition of intervals by 150, Figure 57).

According to the statistical analysis of the tecton-
ically fractured zones direction frequency on the surface 
over the Postojnska jama Cave System the most frequent 
are the Dinaric oriented tectonic zones.

The standard deviation is 4.76% (with reparti-
tion of intervals by 100, Figure 58), and 7.09% (with 
repartition of intervals by 150, Figure 57), and the trust 
interval 14.250.

Comparison of the tectonically fractured zones 
direction rose graphs measured in the cave passages 
(Figures 36 and 37), and the tectonically fractured zones 
measured on the surface (Figures 57 and 58) show differ-
ent most frequently represented directions. The reason 
should be sought in the different territory geological 
mapping scales in the cave passages (1:500) and on the 
surface (1:2,500), as well as in the statistical analysis 
data choice itself. In the Postojnska jama cave system 
tectonic zones example only the tectonic measurements 
in the cave passages are statistically evaluated, and not 
the tectonic zones which run among passages along the 
bedrock. But by the rose graphs in Figures 57 and 58 we 
have encompassed a larger area over the cave passages, 
wherein Pivka jama is not included.

The tectonic zones direction frequency compar-
ison defined by a detailed mapping of the surface, and 
the tectonic zones defined by the aerial photographs 
interpretation points out some particular differences. 
With repartition of intervals by 100 the 320-3300 direc-
tion is most frequently represented with the territory 
measurements (Figure 58), and the 310-3200 direction 
with the tectonic zones defined on the basis of aerial 
photographs (Figure 54). If we unite the intervals into 
a larger ratio (20-300), the data are more comparable.
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8.5. Morfološke značilnosti kraškega  
površja
 
Pri po drob nem tek ton sko-li to loš kem kar ti ra nju po vrš-
ja nad si ste mom Po stojn skih jam sem prou če va la tudi 
mor fo loš ke zna čil no sti, po ve za ne z geo loš ko struk tu ro. 
Pri tem je naj več ja po zor nost pos ve če na raz po re di tvi 
vr tač, udor nic in sle pih do lin (sli ka 59) v od vi sno sti od 
tek ton sko-li to loš kih za ko ni to sti.

8.5.1. Vrtače
 
Na po vrš ju nad si ste mom Po stojn skih jam je te ren raz-
čle njen s šte vil ni mi vr ta ča mi in udor ni ca mi (sli ka 59). 
Čar in Gos po da rič (1984) sta za po vrš je nad Piv ko in 
Čr no jamo na re di la de talj no geo loš ko kar to. Do lo či la 
sta tudi več ti pov vr tač gle de na geo loš ke zna čil no sti. 
Na po ve za vo ob li ko va nja po dor nih dvo ran v ro vih JV 
dela si ste ma Po stojn skih jam in vr tač nad po dor ni mi 
dvo ra na mi v po ve za vi  z ak tiv nost jo is tih tek ton skih 
con smo opo zo ri li v letu 1996 (Še be la).

V pre de lu med hri bom Ka cul, sle po do li no Ri so-
vec in Sta ro ap ne ni co v de be lo plast na tem do ma siv nem 
ap nen cu sko raj ni vr tač. Tudi v pre de lu JV od Ka fr ne 
do li ne  sko raj ni vr tač, ven dar gre tu za umet no spre-
me nje no kraš ko po vrš je, saj je bil v tem delu vo jaš ki 
po li gon. Naj več ja go sto ta vr tač je v pasu med Nem čjim 
vr hom in Sta ro ap ne ni co ter v pasu okrog Piv ka jame.

Med jamo Ko li šev ko in Sta ro ap ne ni co opa zu je-
mo  na se ver nem in se ve rovz hod nem po boč ju šte vil nih 
vr tač po dor ne blo ke in grušč. Po boč ni ma te rial se je 
ve či no ma luš čil po le zi kah pou dar je nih z med plast ni-
mi zdr si. Po mem bno vlo go pa so ime le tudi tek ton sko 
pre tr te cone, ki po te ka jo v sme ri S-J, ozi ro ma od se-
ve ra  od sto pa jo za 10-200 pro ti vzho du. Raz po klin ske 
do po ru še ne cone so lah ko ši ro ke do 100 m, gre pa za 
od pr te raz po ke, ki so do bro pre vod ne za vodo, tako v 
ver ti kal ni kot ho ri zon tal ni sme ri. Pod temi vr ta ča mi ni 
zna nih jam skih ro vov.

Ne ka te re več je vr ta če se zdru žu je jo v nize, ki 
so se ob li ko va li v pre lom nih co nah Di nar ske sme ri. 
Tak pri mer je v prelom nih co nah št. 4, 5 in pred vsem 
7 (pri lo ga 6).

Na po vrš ju ne po sred no nad rovi si ste ma Po stojn-
skih jam  je 42 vr tač (sli ka 59). Ne kaj manj kot po lo vi ca, 
in si cer 40,47 % vr tač (17 pri me rov) je ob li ko va nih nad 
po dor ni mi dvo ra na mi. Te vr ta če, kot tudi po dor ne dvo-
ra ne, so ob li ko va ne v re gio nal no naj moč ne je izra že nih 
pre lom nih co nah in so tako ge net sko ve za ne na tek ton-
sko pre tr te cone. Ver ti kal no pre ni ka nje v va doz ni coni 
je na ta kih me stih obi čaj no zelo do bro, kar do ka zu je jo 
tudi ka mi ni na stro pih po dor nih dvo ran.

Vr ta če nad po dor ni mi dvo ra na mi naj de mo nad 

 

8.5. Morphological Characteristics of 
the Karst Surface
 
By a detailed tectonic-lithological mapping of the sur-
face over the Postojnska jama cave system I have also 
studied morphological characteristics connected with 
the geological structure. The greatest attention was 
devoted to sort out dolines, collapse dolines and blind 
valleys (Figure 59) in dependence on tectonic-litholog-
ical legitimacy.
 

8.5.1. Dolines
 
On the surface over the Postojnska jama cave system the 
territory is broken  by numerous dolines and collapse 
dolines (Figure 59). Čar and Gospodarič (1984) made 
a detailed geological map of the surface over Pivka 
jama and Črna jama. They also defined many types 
of dolines according to geological characteristics. 
In 1996 (Šebela) we pointed out the connection of 
collapse chamber formation in the SE  passages of 
Postojnska jama cave system and dolines over col-
lapse chambers, in connection with the same tectonic 
zones activity.

In the area between Kacul hill, Risovec blind 
valley and Stara apnenica in the bedded to massive 
limestone there are almost no dolines. Likewise in the 
area SE from Kafrna dolina valley there are almost 
no dolines, but there is about an artificially modi-
fied karst surface, as in this was a military training 
area. The greatest density of dolines is in the zone 
between Nemčji vrh and Stara apnenica, and in the 
zone around Pivka jama.

Between the jama Koliševka cave and Stara 
apnenica on the numerous dolines N and NE slope 
we observe collapse blocks and gravel. The slope 
material was mainly scaled off along bedding planes 
emphasised by interbedded movements. An important 
role was played also by tectonically fractured zones 
which run in the N-S orientation, or deviate from N 
to E for 10-200. Fissured to broken zones can be up to 
100 m wide, and there are opened fissures which carry 
water well in both vertical and horizontal directions. 
No known cave passages are under these dolines.

Some bigger dolines are grouped in lines were 
formed along the Dinaric direction fault zones. Such 
a case is in  fault zones Nos. 4, 5 and especially 7 
(Annex 6).

On the surface directly over the Postojnska 
jama cave system passages there are 42 dolines 
(Figure 59). A little less than  half, i.e. 40.47%, of 
these dolines (17 examples) are formed over collapse 
chambers. The dolines, as well as collapse chambers, 
are formed in the region’s most strongly expressed 
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Ro vom brez ime na, Pi sa nim ro vom, stran skim ro vom 
v Le pih ja mah, Kon cert no dvo ra no, Otoš ko jamo, Mar-
te lo vim po do rom, Kraig her je vo dvo ra no, Čr no jamo in 
Piv ka jamo.

Vr ta če, ki so nad po dor ni mi dvo ra na mi, se od 
os ta lih vr tač na te re nu mor fo loš ko ne raz li ku je jo. Edi no 
po ve za vo v na stan ku med po dor ni mi dvo ra na mi in vr-
ta ča mi nad nji mi lah ko naj de mo v re gio nal no moč ne je 
izra že nih pre lom nih co nah.

V Rovu brez ime na (stran ski rov V od kote hri-
ba 654 m) sta po dor na dvo ra na in vr ta ča, ki je 67 m 
nad njo ob li ko va ni v preč no Di nar ski tek ton ski coni 
290-300/80-90. V jam skem rovu opa zu je mo na zu na-
nji pre lom ni plosk vi sle do ve ver ti kal ne ga pre mi ka nja, 
kjer se je SZ blok gle de na JV spu stil. Tudi na po vrš ju 
v vr ta či naj demo tek ton sko pre tr to cono prav take sme ri 
kot v jami.

Nad Pi sa nim ro vom (se ver no od Rova brez ime-
na) sta 2 vr ta či nad po dor ni ma dvo ra na ma. Se ver nej ša 
po dor na dvo ra na je manj ših di men zij, saj je za pr ta s 
po dor ni mi blo ki. Raz vi ta je v pre lom ni coni 1400, ki 
je na po vrš ju ne mo re mo sle di ti, saj le ži te ren v JV 
po boč ju Ve li ke Jer ša no ve do li ne in je mor fo loš ko 
pre cej spre me njen.

Bolj ši pri mer pred stav lja dru ga vr ta ča nad 
Pi sa nim ro vom, ki se je ob li ko va la  v Di nar ski pre-
lom ni coni s smer jo vpa da 200. Tri de set metrov pod 
po vrš jem lah ko sle di mo isti pre lom ni coni, ki pa 
ima ne ko li ko dru gač no smer in vpad (30/60). Ob tej 
pre lom ni coni lah ko v jami do lo či mo ho ri zon tal ne 
pre mi ke, in si cer levi zmik.

Nad Kon cert no dvo ra no (juž no od Nem čje ga 
vrha) je raz da lja do po vrš ja 30 m. Nad po dor no dvo-
ra no so 4 vr ta če, ki so v ge net ski zve zi z Di nar sko 
pre lom no cono 30-40/80-90. V po dor ni dvo ra ni lah ko 
do lo či mo ver ti kal no pre mi ka nje, kjer se je SV blok 
gle de na JZ dvig nil.

Nad po dor ni ma dvo ra na ma Mar te lov po dor in 
Kraig her je vo dvora no (se ver no od jame Ko li šev ke) 
so na po vrš ju raz vi te 4 vr ta če, ka te rih ob li ko va nje je, 
tako kot ob li ko va nje po dor nih vr tač, ve za no na  iste 
Di nar sko us mer je ne pre lom ne cone.

Za ni mi vo je tudi dejs tvo, da nad naj več jo po-
dor no dvo ra no Ve li ko goro, ki le ži ne ko li ko juž no od 
Nem čje ga vrha, ni vr tač.

Os ta lih 25 vr tač (59,53 %) je le nad rovi si-
ste ma Po stojn skih jam, ne pa tudi nad po dor ni mi 
dvo ra na mi. Ne kaj manj kot po lo vi ca, in si cer 40,47 
% vr tač, ki so nad rovi si ste ma Po stojn skih jam, je 
tek ton sko po go je na. Moč nej še tek ton ske cone so po-
mem bno vpli va le tudi na spo daj le že če rove, saj so 
na sta le po dor ne dvo ra ne.

Se ve da pa ne mo re mo pos plo še va ti tr di tve, da 
so pod sko raj po lo vi co vr tač, in si cer tudi v pre de lih, 
kjer jam ski rovi niso zna ni, raz vi te po dor ne dvo ra ne.

Z go to vost jo lah ko tr di mo le, da se vr ta če, 
ob li ko va ne v is tih tek ton sko pre tr tih co nah kot spo-

fault zones, and are thus genetically connected with 
tectonically fractured zones. Vertical percolation in 
the vadose zone is usually very good at such places 
which is also proved by chimneys on the ceilings of 
collapse chambers.

We can find dolines over collapse chambers 
above Rov brez imena, Pisani rov, the lateral passage in 
Lepe jame, Koncertna dvorana, Otoška jama, Martelov 
podor, Kraigherjeva dvorana, Črna jama and Pivka jama.

Dolines over collapse chambers do not differ 
morphologically from other dolines on the territory. The 
only connection in  origin between collapse chambers 
and the dolines over them can be found in the regionally 
more strongly expressed fault zones.

In Rov brez imena (lateral passage E from Hill 
height 654 m) there are a collapse chamber and a doline 
which is 67 m above it formed in the cross-Dinaric tec-
tonic zone 290-300/80-90. In the cave passage on the 
outer fault plane we observe traces of a vertical move-
ment where the NW block sank relative to the SE one. 
On the surface in the doline we also find a tectonically 
fractured zone of the same direction as in the cave.

Above Pisani rov (N from Rov brez imena) there 
are two dolines over two collapse chambers. The more 
N collapse chamber is of smaller dimensions, as it is 
closed by collapse blocks. It is developed in the fault 
zone 1400 which cannot be followed on the surface, as 
the territory lies on the SE slope of Velika Jeršanova 
dolina, and is morphologically quite modified.

A better example is represented by the second 
doline over Pisani rov, and which was formed in the 
Dinaric fault zone with the dip and strike 200. Thirty 
metres under the surface we can follow the same fault 
zone which has a somewhat different strike and dip 
(30/60). Along this fault zone in the cave we can define 
horizontal movements, i.e. left strike-slip.

Above Koncertna dvorana (S from Nemčji vrh) 
the distance to the surface is 30 m. Over the collapse 
chamber there are four dolines which are in a genetic 
connection with the fault zone 30-40/80-90. In the 
collapse chamber we can define the vertical movement 
where the NE block is raised relative to the SW one.

Above the collapse chambers Martelov podor 
and Kraigherjeva dvorana (N from jama Koliševka) 
four dolines are devloped on the surface their formation 
being, like that of collapse dolines, connected with the 
same Dinaric oriented fault zones.

It is an interesting fact that above the biggest 
collapse chamber Velika gora which lies a bit to the S 
from Nemčji vrh, there are no dolines.

The remaining 25 dolines (59.53%) are over the 
Postojnska jama Cave System passages, but not over 
collapse chambers. Rather less than a half, i.e. 40.47%, 
of dolines which are over the Postojnska jama cave 
system passages, are tectonically conditioned. Stronger 
tectonic zones also significantly influenced  the lower 
passages, as collapse chambers formed.
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daj le že če po dor ne dvo ra ne, mor fo loš ko bis tve no ne 
raz li ku je jo od os ta lih vr tač na te re nu. Po ve za va med 
ne ka te ri mi vr ta ča mi in spo daj le že či mi jam ski mi rovi 
ter pred vsem po dor ni mi dvo ra na mi je na pri me ru si ste-
ma Po stojn skih jam zelo očit na in pred stav lja ge net sko 
po ve za vo med vr ta ča mi in po dor ni mi dvo ra na mi z is ti mi 
tek ton sko pre tr ti mi co na mi. 

8.5.2. Udornice
 
Šu šter šič je pred sta vil ma te ma tič ni mo del preob li ko-
va nja udor nic, kjer je edi ni pro ces re gre si ja po bo čij. 
Ugo to vil je, da je ob li ka plaš ča, to je ži vo skal nih po bo čij 
po ko pa nih pod me liš či, edi ni ka za lec zgo do vi ne udor nic 
(Šu šter šič, 1984, 109).

Nad si ste mom Po stojn skih jam je več udor nic. 
Gos po da rič (1976) je pri ka zal nji ho ve lege gle de na 
tlo ris jam skih ro vov in gle de na kon takt med ap nen-
cem in fli šem. Pri tem je po sku šal naj ti po ve za vo med 
smer mi do lo če nih geo loš kih struk tur nih ele men tov, kot 
so pre lom ne cone, osi an ti kli nal in sin kli nal, s po te kom 
udor nic. 

Na sli ki 59 je pri ka za na lega udor nic gle de na 
rove si ste ma Po stojn skih jam. Ugo to vi li smo 16 pri me-
rov udor nic. Med nji mi so naj bolj zna čil nih ob lik Sta ra 
ap ne ni ca, Ka fr na do li na, Ve li ka Jer ša no va do li na, Mala 
Jer ša no va do li na, Vod ni dol, Koz ja jama, Piv ka jama, 
Ru glo vi ca, Čr na jama, Mag da le na jama, jama Ko li šev-
ka, Dr ča do li na in udor ni ca JV od Ru glo vi ce. Po leg tega 
bi pra vil ne je kot udor ni ce lah ko 3 pri me re ime no va li 
udor ne do li ne: udor no do li no vzhod no od  Mag da le ne 
jame, po dol go va to udorno do li no JV od Dr če do li ne in 
udor no do li no SZ od Ve li ke Jer ša no ve do li ne. V pri me-
ru vho da v Mag da le no jamo bi mor da pra vil ne je kot o 
udor ni ci go vo ri li o udor nem brez nu.

 Po lo žaj udor nic ka že moč no od vi snost od po-
te ka tek ton sko pre tr tih con. Ob li ko va nje in po glab lja nje 
ne ka te rih udor nic in bre zen je od pr lo do stop do ho ri zon-
tal nih jam skih ro vov. Taki so pri me ri: Mala Jer ša no va 
do li na je od pr la do stop do Zgu ba jame, udor ni ca Piv ka 
jama do Piv ka jame, udor ni ca Čr na jama do Čr ne jame, 
udor ni ca (ozi ro ma udorno brez no)  Mag da le na jama do 
Mag da le ne jame, udor ni ca Ko li šev ka do jame Ko li šev ke 
ter udor ni ca JV od Dr če do li ne do Ma tev že ve ga rova 
Čr ne jame.

Dno Sta re ap ne ni ce le ži na nad mor ski vi ši ni 
554 m, naj viš ji rob udor ni ce pa na 595 m. Udor ni ca se 
je ob li ko va la na se čiš ču pre lom nih con št. 4 in 9 (pri-
lo ga 6). Sta ra ap ne ni ca je ena naj bolj izra zi tih udor nic 
na obrav na va nem te re nu. Njen na sta nek je pre ki nil 

But  naturally we cannot generalise the statement 
that under almost half of dolines  collapse chambers 
are developed, for that also in regions where the cave 
passages are not known.

We can assert with certainty that dolines, formed 
in the same tectonically fractured zones as the collapse 
chambers beneth, do not morphologically differ essen-
tially from other dolines on the territory. The connection 
between some dolines and the cave passages below, and 
especially with the collapse chambers is very evident 
in the case of the Postojnska jama cave system, and 
represents the connection between dolines and collapse 
chambers with the same tectonically fractured zones.

 
 

8.5.2 Collapse Dolines
 
Šušteršič presented a mathematical model of collapse 
dolines re-forming where the only process is the re-
gression of the surface slope. He found out that the coat 
form, i.e. bedrock slopes buried under screes, is the only 
collapse dolines history indicator (Šušteršič, 1984, 109).

Above the Postojnska jama cave system there 
are many collapse dolines. Gospodarič (1976) related 
their positions  to the cave passage ground plan, and  to 
the contact between limestone and flysch. Thereby he 
tried to find a connection between the defined geological 
structural elements directions like fault zones, anticline 
and syncline axes, with the collapse dolines locations.

In Figure 59 the position of collapse dolines is 
shown in relation to the Postojnska jama cave system 
passages. We found  16 examples of collapse dolines. 
Among them Stara apnenica, Kafrna dolina, Velika 
Jeršanova dolina, Mala Jeršanova dolina, Vodni dol, 
Kozja jama, Pivka jama, Ruglovica, Črna jama, Mag-
dalena jama, jama Koliševka, Drča dolina and collapse 
doline SE from Ruglovica have the most characteristic 
forms. Three other examples would more correctly be 
called collapse valleys than collapse dolines: collapse 
valley E from Magdalena jama, oblong collapse valley 
SE from Drča dolina, and collapse valley NW from 
Velika Jeršanova dolina. In case of the entrance to 
Magdalena jama we could probably more correctly talk 
about a collapse shaft instead of collapse doline.

The collapse doline’s position shows a strong 
dependence on the tectonically fractured zone’s course. 
Formation and deepening of some collapse dolines and 
shafts have opened an access to the horizontal cave 
passages. Such examples are: Mala Jeršanova dolina has 
opened an access to Zguba jama, Pivka jama collapse 
doline to Pivka jama, Črna jama collapse doline to Črna 
jama, Magdalena jama collapse doline (or collapse 
shaft) to Magdalena jama, Koliševka collapse doline 
to jama Koliševka, and a collapse doline SE from Drča 
dolina to Matevžev rov of Črna jama.

The bottom of Stara apnenica lies at 554 m 
above sea level, and the highest edge of the collapse 
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doline at 595 m. The collapse doline was formed at the 
intersection of  fault zones Nos. 4 and 9 (Annex 6). Stara 
apnenica is one of the most expressive collapse dolines 
on the discussed territory. Its formation interrupted an 
underground connection between Otoška jama and 
Zgornji Tartarus (Martel, 1894; Gospodarič, 1976).

A little to the E from Stara apnenica is Kafrna 
dolina. It was formed in  fault zone No. 9, and is much 
younger than Stara apnenica.

Stara apnenica and Kafrna dolina collapse 
dolines are developed in the same fault zone of the 
direction almost E-W (160-190/90), which also deci-
sively influenced  the development of  Zgornji Tartarus 
passage.

On the steep NW slope of the collapse doline, at 
553 m above sea level, there is an entrance to jama Ko
liševka (Cad. No. 147). The upper edge of the collapse 
doline along the road to Pivka jama is  570 m above sea 
level. This a bit smaller collapse doline was developed 
at the intersection of the Dinaric and cross-Dinaric fault 
zones. Its NE collapse slope is formed along bedding.

Velika Jeršanova dolina (bottom at 535 m a.s.l.) 
does not have the characteristic collapse doline form, so, 
it would be more correct to call it a collapse valley. In 
the SE and E part it has two morphological indentations 
which were formed in crushed zones, where the SE in-
dentation is morphologically more emphasised. The N 
part of Pisani rov lies at the same height above sea level 
as the Velika Jeršanova dolina bottom (Šebela, 1994 a).

Mala Jeršanova dolina (bottom at 539 m a.s.l.) 
has a steep slope in the S and SW part than some others 
e.g. Velika Jeršanova dolina.

Vodni dol (bottom at 497 m a.s.l.) and Kozja 
jama (bottom at 502 m a.s.l.) are the most extensive 
collapse dolines, and also the lowest, even lower than 
the Pivka sink (511 m), but higher than the downstream 
sump in Pivka jama (477 m).

TheČrnajama entrance height above sea level 
is 531 m. The entrance is developed in collapse doline. 
The entrance into the Pivka jama passages is opened 
by 77 m deep Pivka jama collapse doline (Figure 35).

Drčadolina (bottom at 529 m a.s.l.) does not lie 
above the known passages Postojnska jama cave system.

Development and especially deepening of col-
lapse dolines like Velika and Mala Jeršanova dolina, 
Vodni dol and Kozja jama has a genetic connection with 
the Postojnska jama cave system active water passage 
lowering into SW and NW passages.

 
 

pod ze melj sko zve zo med Otoš ko jamo in Zgor njim 
Tar ta ru som (Mar tel, 1894; Gos po da rič, 1976).

Ne ko li ko vzhod no od Sta re ap ne ni ce je Ka fr na 
do li na. Ob li ko va la se je v pre lom ni coni št. 9 in je od 
Sta re ap ne ni ce pre cej manj ša.

Udor ni ci Sta ra ap ne ni ca in Ka fr na do li na sta na-
sta li v isti pre lom ni coni sme ri sko raj V-Z (160-190/90), 
ki je od lo čil no vpli va la tudi na raz voj rova Zgor nje ga 
Tar ta ru sa.

Na str mem se ve ro za hod nem po boč ju udor ni ce 
se na nad mor ski vi ši ni 553 m od pi ra vhod v jamo Ko
li šev ko (kat. št. 147). Zgor nji rob udor ni ce ob ce sti k 
Piv ki jami je na nad mor ski vi ši ni 570 m. Ta ne ko li ko 
manj ša udor ni ca se je raz vi la na se čiš ču Di nar ske in 
preč no Di nar ske pre lom ne cone. Nje no se ve rovz hod no 
po dor no po boč je je ob li ko va no po plast na to sti.

Ve li ka Jer ša no va do li na (dno v n.m.v. 535 m) 
nima zna čil ne udor ne ob li ke, zato jo je pra vil ne je ime-
no va ti udor na do li na. Na ju govz hod nem in vzhod nem 
delu ima dve mor fo loš ki za je di, ki sta se ob li ko va li v 
zdrob lje nih co nah, pri tem  je ju govz hod na za je da mor-
fo loš ko bolj pou dar je na. Se ver ni del Pi sa ne ga rova le ži 
v isti nad mor ski vi ši ni kot dno Ve li ke Jer ša no ve do li ne 
(Še be la, 1994 a).

Mala Jer ša no va do li na (dno v n.m.v. 539 m) 
ima v J in JZ delu bolj str mo po boč je kot npr. Ve li ka 
Jer ša no va do li na. 

Vod ni dol (dno v n.m.v. 497 m) in Koz ja jama 
(dno v n.m.v. 502 m) sta naj bolj ob šir ni udor ni ci, po leg 
tega pa tudi naj niž ji, celo niž ji kot je po nor Piv ke (511 
m), ven dar viš ji kot od toč ni si fon v Piv ka jami (477 m).  

Nad mor ska vi ši na vho da v Črnojamo  je  531 
m. Vhod je raz vit v udor ni ci. Vhod v rove Piv ka jame se 
od pi ra s 77 m glo bo ko udor ni co Piv ka jamo (sli ka 35).

Drčadolina(dno v n.m.v. 529 m) ne le ži nad 
zna ni mi rovi si ste ma Po stojn skih jam.

Na sta nek in pred vsem po glab lja nje udor nic kot 
Ve li ke in Male Jer ša no ve do li ne, Vod ne ga dola in Koz je 
jame je v ge net ski zve zi z od mi kom ak tiv nih vod nih 
ro vov si ste ma Po stojn skih jam v niž je, ju go za hod ne in 
se ve ro za hod ne pre de le.

8
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8.5.3. Blind Valleys
 
A blind valley is a compound karst form which appeared 
at the transition of the surface hydrographic veins into 
the karst underground one. Already according to its 
shape a blind valley is an intermittent stage between an 
ordinary river valley and depression, and a karst polje 
(Gams, 1962, 265).

In the Slovene karst terminology (Gams et all., 
1973, 26) the term blind valley is indicated as a valley 
which ends blindly  on limestone. Under steep slopes at 
the lower end there are usually sinks. By the morpholog-
ical expression blind valley Habič (1986) understands a 
karst deepened part of a river valley on limestone along 
underground streams of an impermeable vicinity.

On the studied territory the former blind valleys 
are: Risovec greater valley (Figure 60), a valley E from 
Sv. Andrej church (535 m a.s.l.), and a morphologically 
weekly expressed,  still active valley in the entrance to 
the Postojnska jama cave system.

Morphological characteristics of the Postojna 
basin contact karst were studied by Mihevc (1991). 
Risovec valley is called a fossil blind valley, and the 
valleys near the Pivka river sink and Črni potok sink 

8.5.3. Slepe doline
 
Sle pa do li na je se stav lje na kraš ka ob li ka, ki se po jav-
lja na pre ho du nad ze melj ske ga hi dro graf ske ga oži lja v 
kraš ke ga pod ze melj ske ga. Že po ob li ki so deč je sle pa 
do li na pre hod na stop nja med na vad no reč no do li no in 
uva lo ter kraš kim po ljem (Gams, 1962, 265).

V slo ven ski kraš ki ter mi no lo gi ji (Gams et al., 
1973, 26) je ter min sle pa do li na oz na čen za do li no, 
ki se sle po kon ču je na ap nen cu. Pod str mi mi po boč ji 
na kon cu so na vad no po no ri. Z mor fo loš kim izra zom 
sle pa do li na ra zu me Ha bič (1986) kraš ko po glob ljen 
del reč ne do li ne na ap nen cih ob po ni kal ni cah z ne pre-
pust ne ga so seds tva.

Na ra zi ska nem te re nu so nek da nje sle pe do li-
ne: več ja do li na Ri so vec (sli ka 60), do li na vzhod no 
od cerk vi ce Sv. An dre ja (n.m.v. 535 m) in mor fo loš ko 
slab še izra že na še da nes ak tiv na do li na na vho du v si-
stem Po stojn skih jam.

Mor fo loš ke zna čil no sti kon takt ne ga kra sa Po-
stojn ske kot li ne je prou če val Mi hevc (1991). Do li no 
Ri so vec ime nu je fo sil no sle po do li no, do li no pri po no ru 
Piv ke in Čr ne ga po to ka, ki sta mor fo loš ko manj izra zi ti, 
pa po nor ni za trep.

Sli ka 60. Sle pa do li na Ri so vec (foto S. Še be la).
Figure 60. Risovec blind valley (photo S. Šebela).

8
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which are morphologically less expressed, are called 
sink gables.

Risovec blind valley and a smaller blind valley 
to the E of Sv. Andrej church drained off great quantities 
of water into the karst underground in the past. Their 
hydrographic function was interrupted by collapses, and 
later also by a flysch filling (Gospodarič & Habič, 1966).

Čar (1982) connected the formation of the 
Risovec blind valley with the old fault zones in the 
cross-Dinaric direction  which can be more or less 
visibly followed even as far as Planinsko polje. It is 
along a parallel tectonic structure to Postojnska vrata.

Like the sink gable which was formed beside the 
active Pivka sink,  the Risovec blind valley was equally 
formed along the strong cross-Dinaric direction fault 
zone which is indicated by No. 10 in Annex 6.

The Risovec blind valley and the Pivka active 
sink are developed at the tectonically most broken parts 
of the contact Cretaceous limestone – Eocene flysch, 
where there crossed strongly expressed Dinaric (Annex 
6, No.1) and cross-Dinaric fault zones (Annex 6, Nos. 
8 and 10).

 
 

Sle pa do li na Ri so vec in manj ša sle pa do li na 
vzhod no od cerk vi ce Sv. An dre ja sta v pre te klo sti od-
va ja li ve li ke ko li či ne vode v kraš ko pod zem lje. Nju no 
hi dro graf sko funk ci jo so pre ki ni li po do ri, poz ne je pa 
tudi fli šni za sip (Gos po da rič & Ha bič, 1966).

Čar (1982) je ob li ko va nje sle pe do li ne Ri so vec 
po ve zal s po te kom sta rih pre lom nih con v preč no Di-
nar ski sme ri, ki jih bolj ali manj opaz no sle di mo vse do 
Pla nin ske ga po lja. Gre za vzpo red no tek ton sko struk tu ro 
Po stojn skim vra tom.

Tudi po nor ni za trep, ki se je ob li ko val ob ak-
tiv nem po no ru Piv ke, se je prav tako kot sle pa do li na 
Ri so vec ob li ko val ob moč nej ši pre lom ni coni preč no 
Di nar ske sme ri, ki je na pri lo gi 6 oz na če na s št. 10.

Sle pa do li na Ri so vec in ak tiv ni po nor Piv ke sta 
na sta la na tek ton sko naj bolj po ru še nih de lih kon tak ta 
kred ni ap ne nec - eo cen ski fliš, kjer se se ka jo moč no 
izra že ne Di nar ske (pri lo ga 6, št. 1) in preč no Di nar ske 
pre lom ne cone (pri lo ga 6, št. 8 in 10).
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9.0. GEOLOGICAL 
STRUCTURAL 
ELEMENTS CONNEC-
TION BETWEEN THE 
SURFACE AND THE 
CAVE PASSAGES
 

9.0. POVEZAVA 
GEOLOŠKIH 
STRUKTURNIH 
ELEMENTOV MED 
POVRŠJEM IN 
JAMSKIMI ROVI

9

Da smo po dat ke po drob ne ga tek ton sko-li to loš ke ga 
kar ti ra nja jam skih ro vov in po vrš ja med se boj po ve za-
li, smo upo ra bi li vzdolž ne jam ske pro fi le (pri lo ga 1). 
Za je ti so: skle njen vzdolž ni pro fil od po nor ne ga vho-
da v si stem Po stojn skih jam do Ve li ke gore, vzdolž ni 
pro fil čez Pi sa ni rov, Male jame in Kon cert no dvo ra no, 
vzdolž ni pro fil čez Pod ze melj sko Piv ko (od dvo ra ne 
Ve li ki dom do od ce pa za Spod nji Tar ta rus) ter vzdolž-
ni pro fil, ki po te ka čez vhod no udor ni co Čr ne jame do 
od toč ne ga si fo na v Piv ki jami. Ver ti kal na raz da lja med 
jam ski mi rovi in po vrš jem se spre mi nja od 20 me trov 
na po nor nem vho du v si stem Po stojn skih jam ter 30 m 
nad se ver nim de lom Pi sa ne ga rova do 110 m pri odce-
pu za Rov brez ime na. Pov preč na de be li na ap nen ca iz 
po vrš ja do jam skih ro vov je 90-100 m. Vsi vzdolž ni 
pro fi li ima jo, prav tako kot preč ni pro fi li (pri lo ga 1), 
za os no vo nad mor sko vi ši no 529,5 m.

Po treb no je pou da ri ti, da vzdolž ni pro fi li  čez 
ce lo ten te ren ne po te ka jo v isti sme ri, am pak sle di jo 
jam skim ro vom od po no ra Piv ke do od toč ne ga si fo na v 
Piv ki jami. Ge ne ral ne sme ri vzdolž nih pro fi lov so oz na-
če ne na pri lo gi 1. Po mem bnej še pre lom ne cone, ki sem 
jih do lo či la v jami in na po vrš ju, so sklad no označe ne 
s šte vil ka mi na pri lo gah 1 in 6.

V dvo ra ni Ve li ki dom in Kon gre sni dvo ra ni se 
de be li na stro pa spre mi nja od 20 do 90 m. Med tek ton-
sko pre tr ti mi co na mi je naj bolj izra zi ta pre lom na cona 
št. 10. V na da lje va nju jame pro ti Bios pe leo loš ki po sta ji 
po te ka vzdolž ni pro fil v ja sno izra že nih pre lom nih co-
nah 230/40 in 100-1300. 

V pre de lu si ste ma Po stojn skih jam od Kon gre sne 
dvo ra ne do od ce pa za Pi sa ni rov je de be li na stro pa 80 
do 110 m. Pred od ce pom za Male jame se na po vrš ju in 
v jami do bro pre kri va jo po ru še ne do raz po klin ske cone 
z ele men ti vpa da 700 in 60-80/80. Na od ce pu za Rov 
brez ime na se pre lom na cona 400 na raz da lji 110 m, kar 
je naj de be lej ši strop v vzdolž nem pro fi lu, od lič no uje ma 
s kar ti ra ni mi raz me ra mi na po vrš ju.

An ti kli nal no upog nje ne pla sti so v Pi sa nem rovu 
sla bo izra že ne, tako da jih po 50-60 m na po vrš ju ni moč 
več zaz na ti. V se ver nem delu Pi sa ne ga rova vpa da jo 
ap nen ci pro ti za ho du pod ko tom 5-100. Na raz da lji 30 
m do po vrš ja so raz me re pre cej spre me nje ne. Tan ko 

To connect the detailed cave passages and the surface 
tectonic-lithological mapping data we have used longi-
tudinal cave sections (Annex 1). These include: closed 
longitudinal section from the Postojnska jama cave 
system sink entrance to Velika gora, longitudinal section 
over Pisani rov, Male jame and Koncertna dvorana, 
longitudinal section over Podzemeljska Pivka (from 
Veliki dom chamber to Spodnji Tartarus) and longitu-
dinal section which runs over the Črna jama entrance 
collapse doline to the downstream sump in Pivka jama. 
The vertical distance between the cave passages and the 
surface changes from 20 metres at the Postojnska jama 
system river sink entrance, and 30 m above the N part 
of Pisani rov to 110 m by the Rov brez imena branch. 
The average limestone thickness from the surface to the 
cave passages is 90-100 m.  All longitudinal sections, as 
well as cross-sections (Annex 1), have 529.5 m height 
above sea level for their datum.

It is necessary to stress that longitudinal sections 
across the entire territory do not run in the same direc-
tion, but they follow the cave passages from the Pivka 
sink to the downstream sump in Pivka jama. Longitu-
dinal section general directions are indicated in Annex 
1. The more important fault zones I have defined in the 
cave and surface are accordingly indicated by numbers 
in Annexes 1 and 6.

In Veliki dom and Kongresna dvorana chambers 
the ceiling thickness varies from 20 to 90 m. Among the 
tectonically fractured zones  fault zone No. 10 is most 
expressive. Further in the cave towards Biospeleološka 
postaja there runs a longitudinal section in the clearly 
expressed fault zones 230/40 and 100-1300.

In the part of Postojnska jama cave system 
from Kongresna dvorana to the Pisani rov branch the 
ceiling is from 80 to 110 m thick. In front of the Male 
jame branch, both on the surface and in the cave, there 
are well covered-over broken to fissured zones with 
the dip elements 700 and 60-80/80. By the Rov brez 
imena branch the fault zone 400 at the distance of 110 
m below the surface, which is the thickest ceiling in the 
longitudinal section, perfectly matches with mapped 
conditions on the surface.

In Pisani rov the anticline flexible bedding planes 
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are badly expressed, thus they cannot be detected on 
the surface after vertical distance 50-60 m any more. In 
the N part of Pisani rov the limestone dips towards the 
W at an angle of 5-100. At the distance of 30 m to the 
surface the conditions are quite changed. Thin-bedded 
limestone dips towards the N at 5-200. All this indicates 
on a wider Postojna anticline axis area.

By surveying the surface over Pisani rov, and 
by a comparison of the passage ground plan with the 
dolines or collapse dolines locations we have noticed 
that the Pisani rov ground plan section avoids dolines 
and the Velika Jeršanova dolina. The only exception is 
a doline which was formed in the fault zone 20/90. In 
the cave, i.e. 45 m lower, there is a collapse chamber 
in this area, developed along the crushed zone with dip 
elements of 30/60 and 200/85.

Fault zone No. 7 is particularly well seen on the 
surface where it creates a morphological depression 
in the SE part of Velika Jeršanova dolina. In the cave 
passages at the distance of 50 metres below its intensity 
changes, and it is much weaker there.

At the entrance to Pisani rov the cave passage 
was formed in the crushed zone 10/80 which on the 
surface corresponds to  fault zone No. 6 with the dip 
elements 300. As to the ceiling thickness over Pisani 
rov is among the thinnest in the Postojnska jama cave 
system, we can conclude that the correlation of the tec-
tonically fractured zones from the surface to the cave is 
not the best. At a distance of from 30 to 70 m we would 
expect a better agreement.

The longitudinal section from Pisani rov to 
Velika gora runs along the cave passage, while its 
continuation towards the NE includes only two cave 
cross-sections, those in Ruski rov and in Lepe jame.

At Nemčji vrh there is white, very thick-bedded 
limestone on the surface which is present also at the cave 
passage walls. Fault zone No. 6 compares well at the 
distance of 70 metres between surface and cave. The 
Velika gora collapse chamber is formed 55 m beneath 
Nemčji vrh. The Dinaric direction fault zone in which 
the chamber was formed is more strongly expressed in 
the cave than on the surface.

The average ceiling thickness between the 
surface and the cave is 90-100 m in the Podzemeljska 
Pivka longitudinal section. Tectonically fractured zones 
from the surface to the cave agree well, whereby it is 
possible to notice the intensity and width modification 
between one and the other. Above the Podzemeljska 
Pivka passages to the Spodnji Tartarus branch there are 
no dolines, and there is  grassy ground without more 
clear morphological characteristics.

At the beginning of Male jame the ceiling thick-
ness is up to 110 m, and in Koncertna dvorana about 
40 m. From the surface to the cave passages and vice 
versa there are two connectedly definable fault zones, 
Nos. 5 and 10. Likewise strong fissured to broken zones 
with the dip elements 1000 are easily visible in the cave 

plast na ti ap nen ci vpa da jo pro ti se ve ru za 5-200. Vse to 
ka že na šir še ob moč je osi Po stojn ske an ti kli na le.

 Pri po gle du po vrš ja nad Pi sa nim ro vom in pri-
mer ja vi tlo ri sa rova s po te kom vr tač ali udor nic, smo 
opa zi li, da se pro jek ci ja tlo ri sa Pi sa ne ga rova izo gi ba 
vr ta čam in Ve li ki Jer ša no vi do li ni. Iz je ma je le vr ta ča, ki 
se je ob li ko va la v pre lom ni coni 20/90. V jami, to je 45 
m niž je, je v tem pre de lu po dor na dvo ra na, ki je na sta la 
ob zdrob lje ni coni z ele men ti vpa da 30/60 in 200/85.

 Pre lom na cona št. 7 je po seb no do bro opaz na 
na po vrš ju, kjer us tvar ja mor fo loš ko za je do v ju govz-
hod nem delu Ve li ke Jer ša no ve do li ne. V jam skih ro vih 
se na raz da lji 50-ih me trov spre me ni nje na in ten zi te ta, 
tako da je tam pre cej šib kej ša.

Na vho du v Pi sa ni rov se je jam ski rov ob li-
ko val v zdrob lje ni coni 10/80, ki ji na po vrš ju us tre za 
pre lom na cona št. 6 z ele men ti vpa da 300. Gle de na to, 
da je de be li na stro pa nad Pi sa nim ro vom med naj tanj-
ši mi v si ste mu Po stojn skih jam, lah ko pov za me mo, 
da ko re la ci ja tek ton sko pre tr tih con iz po vrš ja v jamo 
ni naj bolj ša. Na raz da lji od 30 do 70 m bi pri ča ko va li 
bolj šo pri mer lji vost.

Pre del vzdolž ne ga pro fi la od Pi sa ne ga rova 
do Ve li ke gore, po te ka po jam skem rovu, med tem ko 
nje go vo na da lje va nje pro ti se ve ro za ho du vklju ču je le 
dva preč na jam ska pro fi la, in si cer v Ru skem rovu in 
Le pih ja mah.

Na Nem čjem vrhu je bel,  zelo de be lo plast nat 
ap ne nec, ki zvez no pre ha ja tudi v ste ne jam skih ro vov. 
Pre lom na cona št. 6 je na raz da lji 70-ih me trov do bro 
pri mer lji va. Po dor na dvo ra na Ve li ka gora je ob li ko va na 
55 m pod Nem čjim vr hom. Pre lom na cona Di nar ske 
sme ri v ka te ri se je dvo ra na ob li ko va la, je v jami moč-
ne je izra že na kot na po vrš ju.

Pov preč na de be li na stro pa med po vrš jem in jamo 
je v vzdolž nem pro fi lu Pod ze melj ske Piv ke 90-100 
m. Tek ton sko pre tr te cone se iz po vrš ja v jamo do bro 
uje ma jo, pri če mer je opa zi ti spre mi nja nje in ten zi te te 
in ši ri ne. Nad rovi Pod ze melj ske Piv ke do od ce pa za 
Spod nji Tar ta rus ni vr tač, pa tudi si cer gre za trav nat 
te ren brez ja snej ših mor fo loš kih zna čil no sti.

Na za čet ku Ma lih jam je de be li na stro pa do 110 
m, v Kon cert ni dvo ra ni pa okrog 40 m. S po vrš ja v 
jam ske rove in obrat no sta zvez no do loč lji vi pre lom ni 
coni št. 5 in 10. Tudi moč ne raz po klin ske do po ru še ne 
cone z ele men ti vpa da 1000 so v jam skih ste nah in na 
po vrš ju do bro vid ne.

V vzdolž nem pro fi lu, ki za je ma Čr no in Piv ko 
jamo je do bro pri ka zan po tek udor nic gle de na jam ske 
rove in po vrš je. De be li na stro pa zna ša od 20-70 m.

Vse po mem bnej še pre lom ne cone, ki so na pri-
lo gah 1 in 6 oz na če ne s šte vil ka mi, lah ko do lo či mo v 
jam skih ro vih, se ve da če na le ti jo na nje. Pri tem opa-
zu je mo ver ti kal no in ho ri zon tal no pre ha ja nje iz ene 
tek ton sko pre tr te cone v dru go, na kar je, v ra zi ska vah 
oko li ce Piv ke in Čr ne jame, opo zo ril tudi Čar (1982, 
1983). Stop nja ko re la ci je tek ton sko pre tr tih con med 
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walls and on the surface. 
In the longitudinal section which includes Črna 

jama and Pivka jama is well seen the collapse dolines 
alignment with the cave passages and the surface. The 
ceiling is 20-70 m thick.

All the more important fault zones which are 
indicated by numbers in Annexes 1 and 6 we can detect 
in the cave passages, if we come across them. Thereby 
we observe the vertical and horizontal transitions from 
one tectonically fractured zone to another, which was 
already indicated by Čar (1982, 1983) in his researches 
on the Pivka jama and Črna jama area. There is a good 
correlation of the tectonically fractured zones between 
the surface and cave spaces according to geological 
conditions presented in the longitudinal sections.

In the cave and on the surface there is a well 
congruent fault zone No. 9 which appears in Spodnji 
Tartarus, and on the surface we follow it across the Stara 
apnenica collapse doline.

Fault zone No. 10 is clearly seen by the Pos-
tojnska jama cave system sink entrance, as well as in 
the Veliki dom chamber. In this case there is a direct 
connection from the surface to the cave at a distance 
of 20-60 m.

Longitudinal sections are taken from the caving 
plans, and so, they best present the relation between the 
surface morphology and the passage direction, but they 
are somehow less convenient to present geological con-
ditions, for a longitudinal section can run for some way 
parallel to a particular tectonically fractured zone, and 
then it crosses the same zone several times (Annex 1).

 
 

po vrš jem in jam ski mi prostori je, gle de na geo loš ke 
raz me re pri ka za ne v vzdolž nih pro fi lih, do bra.

V jami in na po vrš ju je do bro sklad na pre lom na 
cona št. 9, ki se po ja vi v Spod njem Tar ta ru su, na po vrš ju 
pa jo sle di mo čez udor ni co Sta ro ap ne ni co.

Pre lom na cona št. 10 je do bro vid na pri po nor-
nem vho du v si stem Po stojn skih jam, kot tudi v dvo ra ni 
Ve li ki dom. V tem pri me ru gre za di rekt no zve zo iz 
po vrš ja v jamo na raz da lji 20-60 m.

Vzdolž ni pro fi li so pov ze ti po ja mar skih na čr tih 
in zato naj bo lje pri ka zu je jo od nos med mor fo lo gi jo po-
vrš ja in po te kom ro vov, ne ko li ko manj pa so pri mer ni 
za pri kaz geo loš kih raz mer, saj vzdolž ni pro fil lah ko po-
te ka ne kaj ča sa vzpo red no z do lo če no tek ton sko pre tr to 
cono po tem pa eno in isto cono več krat seka (pri lo ga 1). 

9
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10.0. CONCLUSIONS
 

10.0. ZAKLJUČKI
 

10

Os nov no ra zu me va nje ob li ko va nja jam skih ro vov 
kraš kih jam pred stav lja do bro poz na va nje geo loš ke 
zgrad be, za kar je po leg li to loš kih, stra ti graf skih in 
tek ton skih ra zi skav po treb no tudi ra zu me va nje kraš ke 
hi dro geo lo gi je.

Po vrš je nad jam ski mi rovi si ste ma Po stojn skih 
jam sem po drob no tek ton sko li to loš ko kar ti ra la v me-
ri lu 1:2.500. Jam ske rove sem kar ti ra la v me ri lu 1:500. 
S prečni mi pro fi li sem pri ka za la mor fo lo gi jo ro vov in 
od vi snost ob li ko va nja ro vov od geo loš kih za ko ni to sti. 
Geo loš ke struk tur ne ele men te po vrš ja in jam skih ro vov 
sem spr va prou če va la lo če no, ka sne je pri ko re la ci ji 
geo loš kih raz mer v vzdolž nih pro fi lih med površjem 
in jamo pa sem pri ka za la tudi po ve za ve in raz li ke na 
raz da lji 20 -110 m. Z vzdolž ni mi pro fi li sem geo loš ke 
po dat ke pro stor sko pred sta vi la.

Glav ni re zul ta ti dela so na sled nji:
1. Na ob moč ju si ste ma Po stojn skih jam, lo či mo 

sta rej še de for ma ci je na ri va nja in gu ba nja ter mlaj še 
pre lom ne de for ma ci je. K de for ma ci jam gu ba nja je 
Gos po da rič (1965) pri šte val Po stojn sko an ti kli na lo.

Nje na osna rav ni na je na po vrš ju naj bolj do-
loč lji va ne ko li ko juž no od vrha Mag da le ne gore in na 
se ver nem po boč ju Nem čje ga vrha, kjer se do bro uje ma 
z raz me ra mi v jam skih ro vih (pri lo ga 1). Na po vrš ju 
nad si ste mom Po stojn skih jam vpa da jo pla sti zgor nje 
kred ne ga ap nen ca na se ve rovz hod nem kri lu za 5-300 
na ju go za hod nem kri lu pa za 10-600. Gle de na re zul ta-
te po drob ne ga tek ton sko-li to loš ke ga kar ti ra nja po vrš ja 
in pod zem lja je osna rav ni na an ti kli na le nag nje na pro ti 
ju go za ho du za 7-140.

V te me nu Po stojn ske an ti kli na le se na po vrš ju 
jav lja jo ene naj sta rej ših kam nin kar ti ra ne ga te re na, ki 
ne iz da nja jo v zvez nem pasu, tem več v po sa mez nih 
po ljih na Mag da le ni gori, Nem čjem vrhu in ne ko li ko 
ju govz hod no od Nem čje ga vrha. To vodi k za ključ ku, da 
je osna rav ni na po vi ta v ho ri zon tal ni in ver ti kal ni sme ri. 
V pre de lu med Mag da le no goro in Nem čjim vr hom je 
os an ti kli na le glob je v pro sto ru kot na Nem čjem vrhu.

Če ek stra po li ra mo oce nje ne ver ti kal ne pre mi-
ke ob moč ni pre lom ni coni iz se ver ne ga dela po dor ne 
dvo ra ne Ve li ke gore, kjer se je se ver ni blok dvig nil in 
juž ni spu stil, na po vrš je, lah ko pov za me mo, da se je blok 

A basic understanding of the karst cave passage forma-
tion is obtained by a good knowledge of the geological 
structure. Therefore, besides lithological, stratigraphical 
and tectonic researches, it is also necessary to compre-
hend the karst hydrogeology. 

Tectonically and lithologically I mapped in detail 
the surface over the Postojnska jama cave system pas-
sages at a scale of 1:2,500. I mapped the cave passages 
at a scale of 1:500. By cross-sections I presented the 
passage morphology and the dependance of the passage 
formation on the geological properties. At first I studied 
the surface and the cave passages geological structural 
elements separately. Later I also presented connections 
and differences between them at their distance apart of 
20-110 m, by correlating the geological conditions in 
longitudinal sections between the surface and the cave. 
I presented geological data of the area by longitudinal 
sections.

The main results of the work are as follows:
1. In the Postojnska jama cave system area we 

distinguish older overthrusting and folding deforma-
tions, and younger fault deformations. Gospodarič 
(1965) added  the Postojna anticline to the folding 
deformations.

The Postojna anticline axis plane on the surface 
is most clearly traced a little S from the top of Magdale-
na gora, and on the Nemčji vrh N slope where it agrees 
well with conditions in the cave passages (Annex 1). On 
the surface above the Postojnska jama cave system the 
Upper Cretaceous limestone beds dip on the NE flank 
at 5-300, and on the SW flank for 10-600. According to 
the results of detailed tectonic-lithological surface and 
underground mapping the anticline axis plane is inclined 
towards the SW for 7-140.

In the Postojna anticline crest we found the old-
est rocks of the mapped area on the surface. They are in 
particular isolated areas at Magdalena gora, Nemčji vrh, 
and a little SE from Nemčji vrh. This leads to  conclusion 
that the axis plane is wrapped up in the horizontal and 
vertical direction. In the area between Magdalena gora 
and Nemčji vrh the anticline axis is deeper in the space 
as at Nemčji vrh.

If we extrapolate the estimated vertical move-
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se ver no od Nem čje ga vrha dvig nil, juž nej ši pa spu stil. 
Ve li kost ver ti kal ne ga pre mi ka ob pre lom ni plosk vi vid ni 
v jami na Ve li ki gori ne pre se ga 3-eh m. Ker so na se-
ver nem blo ku raz kri te naj sta rej še kam ni ne, na juž nem 
pa ne ko li ko mlaj še, skle pa mo na ero zi jo se no nij skih 
pla sti, ki v tem delu manj ka jo.

Po stojn ska an ti kli na la ne de lu je kot za po ra, saj 
jo pod ze melj ski rovi preč ka jo, prav tako kot preč ka jo 
pre lom ne cone. To do ka zu je ta Čr na in Piv ka jama, ki 
sta ob li ko va ni v se ve rovz hod nem kri lu an ti kli na le z 
manj ši mi vme sni mi po dor ni mi dvo ra na mi in si fon ski-
mi pre ki ni tva mi.

2. Na OGK list Po stoj na je mor fo loš ki rob zgor-
nje kred ni ap ne nec - eo cen ski fliš oz na čen kot ero zij ska 
meja (Ple ni čar, 1970). Ker je vhod v si stem Po stojn skih 
jam raz vit prav na tem sti ku, zgo raj ome nje na raz la ga 
pri ra zu me vanju ob li ko va nja jame ni bila za dost na.

Gos po da rič (1965, 44) za go var ja, da je med 
kred nim ap nen cem in eo cen skim fli šem ero zij ska di-
skor dan ca ter se se di men ta ci ja fli ša zač ne s trans gre-
sij sko ba zal no bre čo in kon glo me ra tom.

S po drob nim tek ton skim kar ti ra njem bliž nje 
oko li ce si ste ma Po stojn skih jam sem na kon tak tu kred ni 
ap ne nec - eo cen ski fliš za je la do 50 m ši ro ko pre lom no 
cono, v ka te ri so na pre lom nih plosk vah vid ni sle do vi 
ver ti kal ne ga in ho ri zon tal ne ga pre mi ka nja. Gre za Di-
nar sko (SZ-JV) us mer je no prelomno cono, ki jo šte je mo 
k šir ši coni Pred jam ske ga pre lo ma. Geo loš ki stik kred ni 
ap ne nec - eo cen ski fliš je to rej de for mi ran s pre lom no 
cono (pri lo ga 6, št. 1), ki jo po ge net ski kla si fi ka ci ji 
(Čar & Gos po da rič, 1984) uvrš ča mo v 4., to je najm-
laj šo, ge ne racijo.

3. Za raz voj ro vov si ste ma Po stojn skih jam so 
po mem bni med plast ni zdr si. Nji hov na sta nek po ve-
zu je mo z de for ma ci ja mi gu ba nja. Ob ka snej ši zmič ni 
tek to ni ki je priš lo do reak ti vi ra nja med plast nih zdr sov.

Le zi ke pou dar je ne z med plast ni mi zdr si so do bro 
izra že ne v jam skih ro vih. Na pri lo gi 1 so med plast ni 
zdr si oz na če ni v preč nih pro fi lih.

V si ste mu Po stojn skih jam je ne kaj izred nih 
pri me rov, ki do ka zu je jo raz voj ini cial nih ro vov po 
zdr snih le zi kah. Med plast ni zdr si vzpo sta vi jo le zi ke 
za ko mu ni ci ra nje z vod nim to kom ter tako za na sta nek 
in ob li ko va nje vo do rav nih jam skih ro vov. V za čet nih 
fa zah raz vo ja jam skih ro vov je voda izrab lja la tudi od-
pr te tek ton sko pre tr te cone, ki so še po seb no ugod ne 
toč ke na sti ku s plast na tost jo. Pri tem je ši ri la jam ski 
rov navz gor in navz dol v tek ton sko pre tr ti coni, lah ko 
pa tudi po le zi ki. 

Red ve li ko sti med plast nih zmi kov je lah ko le 
ne kaj cm, lah ko pa pre mi ka tudi ni, am pak gre samo za 
od prt je ozi ro ma na sta nek raz po ke po le zi ki.  Ne ka te re 
od pr te raz po ke so za pol nje ne s sekun dar ni mi kal cit ni mi 
ži li ca mi. Šte vil ni so pri me ri vme snih raz pok, ki po ve-
zu je jo zdr sne le zi ke med se boj. Vo do rav ni jam ski rov 
vzhod no od od ce pa za Male jame vi ju ga med tek ton sko 
po ru še no do raz po klin sko cono in ka že oči ten raz voj in 

ments along a strong fault zone from the N part of the 
Velika gora collapse chamber, where the N block rose 
and the S one sank, to the surface, we may conclude that 
the block N from Nemčji vrh also rose, and the more S 
one sank. The vertical movement along the fault plane 
visible in Velika gora does not exceed 3 m. Since the 
oldest rocks are  found on the N block, and the younger 
ones on the S, we conclude about the erosion of Seno-
nian beds which are absent in this part.

The Postojna anticline does not function as an 
obstacle, because the underground passages cross it just 
as they cross the fault zones. This is proved by Črna jama 
and Pivka jama which are formed in the NE anticline 
flank with smaller intermediate collapse chambers and 
sump interruptions.

2. On the Basic Geological Map Postojna Sheet 
the morphological edge, Upper Cretaceous limestone 
– Eocene flysch, is indicated as an erosional limit 
(Pleničar, 1970). Since the Postojnska jama cave sys-
tem entrance is developed exactly at this contact, this 
explanation for understanding of the cave formation 
was not sufficient.

Gospodarič (1965, 44) argues that between the 
Cretaceous limestone and Eocene flysch there is an ero-
sional discordance, and the flysch sedimentation begins 
with the transgression basal breccia and conglomerate.

By a detailed tectonic mapping of the Postojnska 
jama cave system and its surface area I included  the 
position of the contact of the Cretaceous limestone – 
Eocene flysch at a fault zone which is up to 50 m wide. 
Inside the fault zone traces of the vertical and horizontal 
movements on the fault planes are seen. It is a Dinaric 
(NW-SE) oriented fault zone which  belongs to the wider 
area of the Predjama fault zone. The geological contact, 
Cretaceous limestone – Eocene flysch, is thus deformed 
by the fault zone (Annex 6, No. 1) which is according 
to the genetic classification (Čar and Gospodarič, 1984) 
ranged in the 4th, i.e. the youngest generation.

3. Interbedded movements are important for 
the development of the Postojnska jama cave system 
passages. We connect their formation with the folding 
deformation. By the later strike-slip tectonics the inter-
bedded movements were reactivated.

Bedding planes broken by interbedded move-
ments are well expressed in the cave passages. In 
Annex 1 the interbedded movements are indicated in 
cross-sections.

In the Postojnska jama cave system there are 
some exceptional examples which prove the devel-
opment of initial passages along the slipped bedding 
planes. The interbedded movements make bedding 
planes favorable for communication with the water 
flow, and thus for creation and formation of horizontal 
cave passages. In the initial phases of cave passage de-
velopment the water used also the tectonically opened 
fractured zones, which are particularly favourable points 
at the contact with the bedding. Water flow enlarged a 
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ob li ko va nje po de forma ci jah zdr snih le zik.
V do lo če nem ob dob ju raz vo ja jam skih ro vov so 

se po do ri ob li ko va li po le zi kah, med plast nih zdr sih in 
tek ton sko pre tr tih co nah, in si cer v pre de lih naj več je 
ne sta bil no sti v jami, ki je ve za na na moč ne Di nar ske 
pre lom ne cone. Voda je po ne kod po dor ni ma te rial lah ko 
spro ti od na ša la, ne kaj se ga je ko pi či lo v po dor ni na sip, 
ki ga pod ze melj ska reka ni več za je la, saj se je umak ni la 
v niž ji se ver no za hod ni in ju go za hod ni del jame. 

4. Rovi si ste ma Po stojn skih jam so zna čil no 
ob li ko va ni po tek ton sko pre tr tih co nah iz med ka te rih 
so naj moč ne je izra že ne Di nar ske (SZ-JV), ki jih lah ko 
zvez no po ve zu je mo na ve li ke raz da lje. Preč no Di nar-
ske pre lom ne cone (št. 10 na pri lo gi 6) je v pro sto ru 
tež je po ve zo va ti, saj jih Di nar ske se ka jo in za mi ka jo. 
Ven dar je po treb no pou da ri ti, da ima jo pri ra zu me va nju 
re gio nal ne ga raz vo ja jam skih ro vov in od te ka nja pod-
ze melj skih voda le-te eno po mem bnej ših vlog. Po nor 
reke Piv ke v si stem Po stojn skih jam se na ha ja prav ob 
pre lom ni coni preč no Di nar ske sme ri. Tudi nek da nja 
slepa do li na Ri so vec in vod ni rov Pod ze melj ske Piv-
ke in Piv ke jame, po te ka jo sklad no s preč no Di nar sko 
pre lom no cono. 

5. Kjer je bilo mož no, sem pred vsem v jam-
skih ro vih do lo či la tudi glav ne pre mi ke ob pre lom nih 
plosk vah.

Ob eni naj bolj izra zi tih zdroblje nih con, ki 
po te ka po se ver nem robu Ve li ke gore in se pro ti se-
ve ro za ho du na da lju je v Lepe jame in Per kov rov ter 
pro ti ju govz ho du v Pi sa ni rov, so do bro opaz ne sme ri 
pre mi kov. Pri tem je po treb no pou da ri ti, da so v no tra-
nji pre lom ni coni do loč lji ve različne sme ri pre mi kov 
ob pre lom nih plosk vah. V Le pih ja mah (sli ka 31) je ob 
se ver ni pre lom ni plosk vi, ki ome ju je no tra njo pre lom-
no cono, ho ri zon ta len pre mik, in si cer de sni zmik. Ob 
juž ni pre lom ni plosk vi ka že jo tek ton ske drse ver ti kal-
no pre mi ka nje, pri če mer se je se ver ni blok spu stil in 
juž ni dvig nil.

Ob pre lom ni plosk vi na Ve li ki gori se je juž ni 
blok spu stil, se ver ni pa dvig nil. V Pi sa nem rovu, je ob 
pre lom ni plosk vi 30/60, ki pri pa da isti pre lom ni coni, 
priš lo do le ve ga zmi ka.

Čez Kon cert no dvo ra no po te ka dru ga po mem-
bnej ša pre lom na cona (na pri lo gi 1, št. 5), ki je vzpo-
red na zgo raj ome nje ni pre lom ni coni. Tek ton ske drse 
ka že jo na ver ti kal no in ho ri zon tal no pre mi ka nje. V JV 
stran skem rovu pri že lez niš kih ti rih lah ko še naj bolj 
za nes lji vo do lo či mo ver tikalno pre mi ka nje, kjer se je 
se ver ni blok dvig nil, juž ni pa spu stil, tako kot ob vzpo-
red nem pre lo mu čez Ve li ko goro.

Raz lič ne sme ri ver ti kal ne ga ali ho ri zon tal ne ga 
pre mi ka nja ob is tih tek ton skih plosk vah, po tr ju je jo 
več faz nost tek ton skih pro ce sov.

6. V jamskih ro vih sem po seb no po zor nost na-
me ni la ob li ko va no sti jam skih ro vov. Z na tanč no do lo-
či tvi jo ob li ke in po lo ža ja jam skih ro vov (s po moč jo 96 
preč nih pro fi lov) v od vi sno sti od geo loš kih struk tur nih 

cave passage up and down in the tectonically fractured 
zone, and possibly also along the bedding plane.

The size of interbedded movements can be only 
some centimetres, there might even not be any displace-
ment at all, but only an opening or a fissure along the 
bedding plane. Some opened fissures are filled by small 
secondary calcite veins. There are several  examples of 
fissures which connect slipped bedding planes between 
them. The horizontal cave passage E from the Male 
jame branch winds between the tectonically broken to 
the fissured zone, and shows an evident development 
and formation along the slipped bedding planes defor-
mations.

In a certain cave passage development period 
the collapses were formed along bedding planes, in-
terbedded movements and tectonically fractured zone, 
usually in the areas of the greatest instability in a cave 
which is related to strong Dinaric fault zones. In some 
places the collapse material could be simultaneously 
carried away by water, but elsewhere some of it was 
accumulated into a collapse cone, because it was not 
removed by the underground river, which had  retreated 
to the lower NW and SW part of the cave.

4. The Postojnska jama cave system passages 
are characteristically formed along the tectonically frac-
tured zones, among which the Dinaric zones (NW-SE) 
are most strongly expressed, and which can be continu-
ously traced over long distances. The cross- Dinaric fault 
zones (No. 10 in Annex 6) are more difficult to follow, as 
they are crossed and strike-slipped by the Dinaric zones. 
But it is necessary to stress that in understanding the 
cave passage regional development and the underground 
waters outflow they have one of the more important 
roles. The Pivka river sink into the Postojnska jama cave 
system is located exactly by the cross-Dinaric direction 
fault zone. Also the former Risovec blind valley and the 
water passages of Podzemeljska Pivka and Pivka jama,  
run parallel to the cross-Dinaric fault zone.

5. Wherever it was possible, and mainly in the 
cave passages I also defined the main movements along 
the fault planes.

Along one of the most expressive crushed zones 
which runs by the N edge of Velika gora, and  continues 
in the NW into Lepe jame and Perkov rov and in the SE 
to Pisani rov, the movements are well determined. So 
it is necessary to stress that inside the inner fault zone 
the different movement directions on fault planes are 
defined. In Lepe jame (Figure 31) by the N fault plane 
which is the limit of the inner fault zone there is a hori-
zontal movement, that is the right strike-slip. By the S 
fault plane the tectonic striae show vertical movement, 
where the N block sank and the S one rose.

By the fault zone at Velika gora the S block sank, 
and the N one rose. In Pisani rov, by the fault plane 30/60 
which belongs to the same fault zone, we observe the 
left strike-slip movement.

Across Koncertna dvorana there goes another 
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ele men tov, sem do lo či la re cent no sta nje v ob li ko va nju 
jam skih ro vov. Kjer je bilo mož no, sem iz se da nje ob-
li ke skle pa la tudi na ini cial ne za sno ve raz vo ja jam skih 
ro vov v od vi sno sti od geo loš kih struk tur nih pa ra me trov.

Iz med vseh preč nih pro fi lov sem iz bra la 17 pri-
me rov (pri lo ga 3), za ra di po seb no za ni mi vih ob lik. V 
ne ka te rih iz bra nih pri me rih se je pr vot na ob li ka le malo 
spre me ni la. Ti pro fi li pred stav lja jo ne kak šne stan dar de 
za vseh os ta lih 96 preč nih pro fi lov. Tako so ne ka te ri 
jam ski rovi pri ka za ni tudi z ge net ske ga vi di ka.

Kot je pou da ril že Šu šter šič (1979 a), mo ra mo 
pri opi so va nju preč nih jam skih pro fi lov upo šte va ti dve 
sta liš či, in si cer lah ko pri ka zu je mo da naš nje in ini cial-
no sta nje. Opi si vseh 96-ih preč nih pro fi lov  te me lji jo 
na da naš njem sta nju, od tega 17 pro fi lov (pri lo ga 3) 
upo šte va tudi nek da nje stanje do meje, kjer ga je bilo 
mo go če do lo či ti.

7. Na pod la gi te ren ske ga geo loš ke ga kar ti ra-
nja jam skih ro vov, ob li ke preč nih jam skih pro fi lov ter 
spe leo mor fo loš kih zna čil no sti ro vov sem v ce lot nem 
si ste mu Po stojn skih jam iz vred no ti la da nes neak tiv ne 
in ak tiv ne rove. Pri tem sem lo če va la ob li ko va nje v 
tek ton sko pre tr tih co nah in plast na to sti. 

S po moč jo geo loš kih in mor fo loš kih raz mer 
jam skih ro vov sem na pri lo gi 4 ovred no ti la nji ho vo 
ob li ko va nje v šti rih os nov nih pri me rih:

 - da nes ak ti ven ali neak ti ven rov ob li ko van v 
tek ton sko pre tr tih co nah

 - da nes ak ti ven ali neak ti ven rov ob li ko van v 
le zi ki

 - rovi preob li ko va ni s po do rom v tek ton sko 
pre tr tih co nah

 - rovi preob li ko va ni s po do rom ob le zi ki.
 S po moč jo ana li ze mor fo loš kih raz mer v jami 

lah ko z go to vost jo lo či mo le glav ne raz voj ne faze v  
si ste mu Po stojn skih jam, in si cer:

- da nes neak tiv ni vod ni rovi so se raz vi li v frea-
tič ni coni in ka sne je preš li v cono ni ha nja vod ne gla di ne.

- po dor ni rovi so ve za ni na cono ni ha nja vod ne 
gla di ne. V ju go za hod nem delu tak šnih ro vov, je voda 
od na ša la po dor ni ma te rial in jam ske se di men te.

- da nes ak tiv ni vod ni rov Pod ze melj ske Piv ke 
je nek da nji frea tič ni rov, ki pred stav lja cono ni ha nja 
vod ne gla di ne.

Od da nes neak tiv nih ro vov si ste ma Po stojn skih 
jam (sli ka 47) jih je 16% ob li ko va nih po tek ton sko pre tr-
tih co nah in 6% po plast na to sti. Da nes ak tiv ni vod ni rovi 
so v ena kem raz mer ju ob li ko va ni po tek ton sko pre tr tih 
co nah  (12%) kot po plast na to sti (12%). Iz med po dor no 
preob li ko va nih neak tiv nih ro vov jih je 9% ob li ko va nih 
po tek ton sko pre tr tih co nah in 7% po plast na to sti. V 
ak tiv nih rovih je manj ši de lež po dor no preob li ko va-
nih ro vov, in si cer le 3% po tek ton skih co nah in 2% 
po plast na to sti. Iz med vseh ro vov si ste ma Po stojn skih 
jam je kar 33% geo loš ko neo pre de lje nih (sli ka 47), kar 
po me ni, da pred stav lja jo ne pre hod ne si fo ne ali z jam-
skimi se di men ti preob li ko va ne rove, v pri me ru ka te rih 

more important fault zone (in Annex 1, No. 5) which 
is parallel to the above-mentioned fault zone. Tectonic 
striae indicate vertical and horizontal movements. In the 
SE side passage near the railway tracks we can most 
reliably define the vertical movement, where the N 
block rose, and the S one sank, with the same movement 
characteristics as on the parallel fault from Velika gora.

Various vertical or horizontal movement di-
rections along the same tectonic plane confirm the 
multi-phase tectonic processes.

6. I paid special attention to the cave passage 
development. By a precise cave passage form and 
position definition (by means of 96 cross-sections), 
dependent on geological structural elements I defined 
the recent state in the cave passage formation. Where 
it was possible from the present form I also drew a 
conclusion  regarding the initial scheme of the cave 
passages development in dependence on geological 
structural parameters.

From all the cross-sections I chose 17 examples 
(Annex 3) because of their specially interesting forms. 
In some examples the primary form has only slightly 
changed. These sections represent certain standards for 
all the other 96 cross-sections. Some cave passages are 
also presented from the genetic point of view.

As Šušteršič has already stressed (1979 a) we 
should pay regard to two aspects in describing cave 
cross-sections, i.e. we should describe the present and 
the initial state. All 96 cross-sections descriptions are 
based on the present state, and 17 of them (Annex 3) 
can apply to a former state so far as it can be defined.

7. On the basis of the cave passage geological 
mapping, of the cave cross-section forms, and of the 
passage speleomorphological characteristics, I evalu-
ated  the now inactive and active passages of the entire 
Postojnska jama cave system. Thereby I distinguished 
between the formation in the tectonically fractured 
zones and in bedding.

By means of the cave passage geological and 
morphological conditions I evaluated in Annex 4 their 
formation in four basic categories:

- now active or inactive passage formed in tec-
tonically fractured zones

- now active or inactive passage formed in 
bedding planes

- passages re-formed by a collapse in tecto-nica-
lly fractured zones

- passages re-formed by a collapse along bed-
ding planes

By means of the analysis of morphological char-
acteristics in the cave we can with certainty distinguish 
only the main developing phases in the Postojnska jama 
cave system, as follows:

- now inactive water passages were developed 
in the phreatic zone, and later they came into the water 
table oscillation zone.

- collapse passages are connected with the water 
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ni bilo mož no za nes lji vo do lo či ti nji ho ve ga ob li ko va nja 
po geo loš kih struk tur nih ele men tih.

 Sta ti stič no opre de lje ni re zul ta ti geo loš ke ana-
li ze jam skih ro vov na ka zu je jo, da pred stav lja jo raz me-
re v da nes neak tiv nih ro vih si ste ma Po stojn skih jam 
dru gač no po do bo kot v ak tiv nem rovu, kjer re snič no 
lah ko opa zu je mo še ak tiv no ob li ko va nje jam skih ro vov 
z vod nim to kom.

  8. Z vzdolž ni mi pro fi li (pri lo ga 1) so pri ka za ne 
po ve za ve geo loš kih raz mer iz po vrš ja v pod zem lje in 
obrat no. Ko re la ci ja geo loš kih struk tur nih ele men tov 
iz jame na po vrš je na raz lič ni de be li ni (20-110 m) je 
v pri me ru si ste ma Po stojn skih jam do bra. Za nes lji vost 
mor fo loš kih zna kov na po vrš ju iz ka te rih bi skle pa li na 
pod ze melj ske kraš ke rove je majh na.

 9. Več let na štu di ja od vi sno sti ob li ko va nja 
jam skih ro vov od geo loš kih struk tur nih ele men tov je 
za je la kon kre ten pri mer si ste ma Po stojn skih jam, ki je 
z 20 km dol ži ne naj dalj ši jam ski si stem v Slo ve ni ji. 

 Z geo loš kim kar ti ra njem smo do ka za li od vi-
snost poteka jam skih ro vov od geo loš ke zgrad be te re na, 
pri če mer se kot naj po mem bnej še vo dil ne geo loš ke 
struk tu re ka že jo: le zi ke pou dar je ne z med plast ni mi zdr si 
ter tek ton sko pre tr te cone. 

 Ob li ko va nje jam skih si ste mov je v gro bem 
lah ko ma te ma tič ni mo del, ki pa v po se mez nih de lih 
se ve da od sto pa in ima last ne zna čil no sti, ki se vča sih 
ne uje ma jo s ce lo to ozi ro ma le v manj šem de le žu. Le 
za ve da nje in ra zi sko va nje po dob no sti in raz lič no sti nas 
pri pe lje do te melj nih ugo to vi tev.
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table oscillation zone. In the SW part of such passag-
es, water carried away the collapse material and cave 
sediments.

- the now active Podzemeljska Pivka water 
passage is a former phreatic passage which represents 
the water table oscillation zone.

Out of the now inactive Postojnska jama cave 
system passages (Figure 47) 16% of them are formed 
along the tectonically fractured zones, and 6% of them 
along the bedding. The now active water passages are 
equally formed along the tectonically fractured zones 
(12%) and along bedding (12%). Out of the collapse 
re-formed inactive passages 9% of them are formed 
along the tectonically fractured zones, and 7% of them 
along bedding. In the active passages there is a smaller 
share of the collapse re-formed passages, i.e. only 3% 
along tectonic zones and 2% along bedding. Out of 
all the Postojnska jama cave system passages there 
is 33% of them geologically undefined (Figure 47), 
which means that they represent impassable sumps, or 
passages re-formed by cave sediments, in which case it 
was not possible reliably to define their formation along 
geological structural elements.

Statistically defined cave passage geological 
analysis indicates that the conditions in the now inac-
tive Postojnska jama cave system passages represent 
different features to those in an active passage where 
we can truly observe the still active formation of the 
water table cave passages.

8. The geological condition connections from the 
surface to the underground and vice versa are presented 
by longitudinal sections (Annex 1). The geological 
structural element correlation from the cave to the 
surface through different thickness of rock (20-110 m) 
is good in the Postojnska jama cave system sample. 
The reliability of morphological characteristics on the 
surface from which we could assume to the underground 
karst passages is small.

9. This several years long study of geological 
structural elements influence on cave passages forma-
tion used Postojnska jama cave system which is with 
its 20 km length the longest cave system in Slovenia, 
as a case study.

By  geological mapping we have proved the 
cave passages direction dependence on the geological 
structure where the most important leading geological 
structures are bedding planes broken by interbedded 
movements and tectonically fractured zones.

The cave system formation can roughly be 
a mathematical model which naturally deviates in 
particular parts, and has its own characteristics which 
sometimes do not agree entirely, or only in a small part. 
Only awareness and study of similarities and differences 
lead us to basic statements.
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Pri lo ga 5.  In ter preta ci ja  le tal skih  po snet kov   nad si ste mom   Po stojn skih jam. a  (1 vhod v Po stojn sko jamo 2 vhod v Otoš ko 
jamo; 3 vhod v Mag da le no jamo; 4 vhod v Čr no jamo; 5 udor ni ca Sta ra ap ne ni ca), b  oz na ka po mem bnej ših pre lom nih 
con, c  ce sta, d  tlo ris jam skih ro vov, e  tek ton ske li ni je.

Annex 5. Aerial photograph interpretation over the Postojnska jama cave system. a  (1 entrance to Postojnska jama; 2 entrance to 
Otoška jama; 3 entrance to Magdalena jama; 4 entrance to Črna jama; 5 Stara apnenica collapse doline), b more important 
fault zones indication, c  road, d  cave passages ground plan, e  tectonic lines.
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Pri lo ga 6. Tek ton ska kar ta po vrš ja nad si ste mom Po stojn skih jam. a  raz po klin ska cona z geo loš ki mi ele men ti, b  po ru še na 
cona z geo loš ki mi ele men ti, c  zdrob lje na cona z geo loš ki mi ele men ti, d  tek ton ska bre ča, e  po mem bnej ša pre lom na cona, 
f  an ti kli na la, g  vr ta ča, h  tlo ris jam skih ro vov, i  oz na ka po mem bnej še pre lom ne cone, j  oz na ka n.m. v. hriba v metrih.

Annex 6. Tectonic map of the surface over the Postojnska jama cave system. a  fissured zone with geological elements, b broken 
zone with geological elements, c  crushed zone with geological elements, d  tectonic breccia, e  more important fault zone, f  
anticline, g  doline, h  cave passages ground plan, i  more important fault zone indication, j  above sea level of hill in metres.
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ABSTRACT
Tectonic Structure of Postojnska jama 
Cave System 

Connection between the geological structure and karst 
cave passages formation is undoubted. The Postojnska 
jama cave system represents a union of old, now dry, 
horizontal cave passages, the Pivka river active passage, 
and shafts or collapse dolines, which enable  surface 
connection with some cave passages. The present 
entrance to the cave represents the Pivka river sink 
which is formed at the contact between the Postojna 
basin impermeable Eocene flysch and the Upper Cre-
taceous limestone. The active cave passage formation 
explanation is a formation synthesis of most of the cave 
passages. The Pivka river sink entrance is formed along 
interbedded movements in the horizontal direction, and 
in the vertical direction it lies in a strong tectonic fault 
zone of NE-SW direction. The detailed tectonic-litho-
logical mapping method has shown that the cave passag-
es are formed in tectonic deformations which developed 
by the formation of the Postojna anticline, as there are 
interbedded movements, and in later fault deformations, 
where the main tectonic fault zones directions are the 
Dinaric NW-SE and cross-Dinaric NE-SW. Besides two 
main fault directions, the accompanying  broken and 
fissured zones which are the result of the fault Dinaric 
tectonics are also favourable to cave formation.

Stan ka Še be la, Ph.D. of geo logy
Karst Re search In sti tu te
Scien ti fic Re search Cen ter of the 
Slo ve nian Aca demy of Scien ces and Arts
Ti tov trg 2
6230 Po stoj na, Slo ve nia

 

IZVLEČEK
Tek ton ska zgrad ba si ste ma 
Po stojn skih jam

Ned vom na je po ve za va med geo loš ko zgrad bo te re na 
in ob li ko va njem kraš kih ro vov. Si stem Po stojn skih jam 
pred stav lja združ bo sta rih, da nes su hih, vo do rav nih jam-
skih ro vov, ak tiv ne ga rova reke Piv ke in bre zen ozi ro ma 
udor nic, ki omo go ča jo po ve za vo po vrš ja z ne ka te ri mi 
jam ski mi rovi. Da naš nji vhod v jamo pred stav lja po nor 
reke Piv ke, ki je obliko van na kon tak tu med ne pre pust-
nim eo cen skim fli šem Po stojn ske kot li ne in zgor nje 
kred nim ap nen cem. Že raz la ga ob li ko va nja ak tiv ne ga 
jam ske ga vho da je sin te za ob li ko va nja ve či ne jam skih 
ro vov. Po nor ni vhod reke Piv ke je na mreč v ho ri zon tal-
ni sme ri ob li kovan po med plast nih zdr sih, v ver ti kal ni 
sme ri pa le ži v moč ni tek ton sko pre lom ni coni sme ri 
se ve rovz hod-ju go za hod. Me to da po drob ne ga tek ton-
sko-li to loš ke ga kar ti ra nja je po ka za la, da so se jam ski 
rovi  ob li ko va li v tek ton skih de for ma ci jah na sta lih pri 
for miranju Po stojn ske an ti kli na le, kot so med plast ni 
zdr si ter v ka snej ših pre lom nih de for ma ci jah, pri če mer 
so glav ne sme ri tek ton sko pre lom nih con Di nar ske se ve-
ro za hod-ju govz hod in preč no Di nar ske se ve rovz hod-ju 
go za hod. Po leg dveh glav nih pre lom nih sme ri so 
ugodne tudi sprem lja jo če po ru še ne in raz po klin ske 
cone, ki so re zul tat pre lom ne Di nar ske tek to ni ke.

Stan ka Še be la, dr. geo lo gi je
In šti tut za ra zi sko va nje kra sa
Znans tve no ra zi sko val ni cen ter
Slo ven ske aka de mi je zna no sti in umet no sti
Ti tov trg 2
6230 Po stoj na, Slo ve ni ja




