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QKOC_JENSKE JAME SPELEOLOGICAL REVUE

Peter Habi¢, Martin Knez, Janja Kogoviek, Andrej Kranjc, Andrej
Miheve, Tadej Slabe, Stanka Sebela, Nadja Zupan*

1. THE HISTORY OF INVESTIGATIONS AND TOURISTIC DISPLAY *
* Andeej Kranje

1.1 Introduction

Karst presents distinctive type of earth surface with special (katstic)
phenomena gerring the name after the landscape Kras in the background
of Trieste Bay. The name has Pre-indoeuropean origin {(karra = stone) and
in Antiquity it was used to be Carusardius. From 1177 the Slovene form
"'Grast'" is known and from 1230 Croatian “‘Kras”’. In Italian and Ger-
man form of the name the original base is preserved (Carso, Karst). In the
international terminology the german version {Karst) remained, obviosly
after the place name Kras. The first professional descriptions of this cha-
racteristic earth surface on limestones descend from our Kras {Gams,
1973). Decisive merits go to Viennese Geographic and Geological Schools.
From proper name for landscape the word widened into general concep-
tion and today it means international professional designarion of landsca-
pe on carbonate rocks with typical superficial and underground features
and phenomena. After this name relatively young natural history science is
named karstology (karstologie, Karstkunde, krasoslovje, carsologia, kar-
sztkutatas, karstovedennije...) (Kranjc, 1989).

The landscape among Adnanc Sea and flysch Vipava valley, flysch
Brkini and Friuli lowland, covering about 600 km? is considered as Kras in
narrow sense of meaning, The landscape designation changed durnng the
centiries, but to the entire complex of "Slovene Typical of Classical
Karst”” belongs the whole Dinaric karst between Ljubljans Marsh and
Adriatic Sca.

* Intitut za raziskovanje krasa ZRC SAZU, Postojna, Titoy trg 2 56230 Postojna, Yu,
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Before the Kras was known as 'karst” parvcular karst phenomena
were famous aleeady: Timavo springs, river Reka und Skocjanske Jame,
Cerknica periodic lake, and Pestojnska Jama. In past two centuries on Kras
{on slovenc part of Kras there arc about 800 caves enregistered now) seve-
ral caves and other karst forms and curiosities were explored, presenung
today the properties of “"Classicul Karst™ from where not only the name
for karstology derives but the toots of speleology are found.

1.2 The history of Karst investigations

The Timave springs are mencioned by numerous antique authors,
Valvasor (1659) cited 13 of them even, form poets (Vergilius) 1o scientises,
Poseidonius from Apamea (13550 B.C.j studied one of its q[.mng:- In par-
rculur. ‘:kmrmqkr: fame - the ponor of Reka itaking its spring as Timavo
on the coast) — were known in ﬁnnqunv already. PD.SCIdUniUS wWrites:

“Timavus .. flows inco abyss | = bkuc]mqke Jame) ..

In New Age F. Imperato (1599) explared the connection between Re-
ka and Timavo by help of flotters (Gruber, 17815, Beka, ws ponor {Skoc-
janske Jame) and Timavo springs usually appear on the maps of the time,
as f.e. on Mercator map in Novus Atlus (G oand |, Bleaw, 1637) and they
are mentioned by Cloverius roe {1624} (Fig, 1)

The cave Vilenica near Lokve evidences that the vovagers and visitors
were not incerested for Reka and Timavo only 10 second half of 17 cen-
tury it was 1 *“show cave already giving the income from ““rourism'’ {Ha-
be, Kranje & Kranjc, 1988},

Valvasor (1689) can be considered as the first seriously interested in
our karst and he starts a new epoch of investigatots and descriprors of
karst. Among them men whoe ventured deeper in the underground are:
Nagel {1748}, Huequer (1778-1789), Gruber (1781). Skocjanske Jame were
the main curiosity in Lrieste vicinity which 15 evidenced by the work of
french artist Cassas, Atrer the ordet Gf]Dstph Il he has made some illuscra-
tions for the boak about Trieste cunosities and irs vicinity: from the vicini-
ty there appear the cave castle (Lueg) and Reka canyvon with Sku::-qanikt [a-
me (1782},

The vittual mvestigations on karst started in 19 century, The wells in
Trieste were no more sufficient and alternauve sources for water supply
were searched. The underground Reka which probably flows near Trieste
and other water caves and underground flows seemed 1o suit e circum-
stances,
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The investigations started by two points: J. Svetina organized the ex-
ploration through the underground Reka and F. Lindner the investiga-
tions of deep potholes. In 1839 Svetina as the first descended into Reka
ponor from Velika dolina, and Lindner, his worker L. Kralj respectively,
succeeded in 1841 to reach the bottom of 329 m deep Labodnica {Abisso
di Trebiciano) pothole which remained the deepest pothole in the world
for 60 years.

On Kras the explorations connected to water supply went on till the
end of the century almost. I'd like to mention the tragic exploration of 264
m deep Jama v Gnzi (Abisso dei Morti) in 1866 when four natives from
Kras met with death (Savnik, 1961). The last bigger water cave discovered
during the efforts in 1889 was Kafna Jama (Hanke helped by the natives).
The slovene cavers did not reach the virtual flow of the underground Reka
in Kaéna Jama unril 1972 (Kenda & Peckovsek, 1974).

As ['ve mentioned there are on slovene part of Kras 800 caves known
till now. Neverless numerous cavers from the area, on Kras and around
there are several caving clubs (in Trieste, Gorizia, Udine, among them two
slovenes, and in Koper, Divafa, Sezana and Ilirska Bistrica) discover new
caves o new parts in already known caves. Kras is specially noted for featn-
res of contact karst — blind valleys and big ponor caves as are Skocjanske
Jame with several collapse dolines, for traces of fluvial surface transtorma-
tion (dry valleys) and for big underground flows connecting the waters of
Reka, Vipava and Sota with submarnine springs, with springs on the coast
and with Timavo springs themselves. Not only one of the oldest show ca-
ves in the worlds lies here but the entire spectrum of cave tourism develop-
ment is preserved, from abandoned former show caves (Dimnice} to partly
displayed and under special conditions accessible caves (Vilenica, Divatka
Jama, Sveta Jama) to virtual show caves important in international scale as
ate Skocjanske Jame and Grotta Gigante,

1.3. The history of explorations and touristic display of Skocjanske Jame

Before the explorations connected to water supply, ékpcjnnskejnme
were prepared for tourism: on 1 January, 1819 Maherci¢ introduced the
entrance and memeorial book “Liber Cavernae 5t Canziani'', unfortuna-
tely the fasasts burnt it in 1924 {Moser, 1886; Puc, 1987). In 1823 ""To-
minceva jama’’ was discovered - by the initiative of land councillor M. To-
minc. The same year the stairs were built into Velika Dolina and to the ca-
ve. Svetina tried to penetrate deeper inte the cave by Reka without success
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in spite of several attempts; his work was continued by A. Schmidl] helped
by minets from Idrija and nadves, They came abour 300 m far, discovered
“Schmidlova dvorana'' and che passage to ''Rudolfova dvorana™. (Fig.
2k

In 1884 the Littoral (Kiistenland) Caving Section of DAY was foun-
ded and it holded on lease the caves and surroundings. The time of syste-
matic exploration and cave arrangement started: in 1884 the 6th cascade
{(key problem) was surmounted, in 1885 Miillerjeva dverana was discove-
red, in 1887 ldch cascadce is reached, in 1887 Ponvice (Glant Gours) were
found, in 1820 the final siphon (Dead Lake) was reached (still today the
last point of the cave), the 1904 climb to Tiha fama presents the last grear
discovery in Skocjanske Jame.

For cave exploration without considering the exploration of river with
boats, the then alpine, mountaineering technique was used: natural featu-
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res in the walls were used o access to the holes in the walls and roof, the
steps and stairs were cut, pitons hammered into rock, holders for iton ro-
pes, simple wooden foor-bridges were placed. The first exploration pathes
were at the same time the tourist ways, only that they were not convenient
for all the visitors but for suitably equipped people only and the then note
that the underground tourist must has firm hand and firm leg wathout
dizziness'” was not the phrase only. Main touristic pathes were widened,
later they were disposed to favourable position - the lower path Fe. was
frequently flooded as it is still che case roday in Mahoréiceva Jama.

In the first year of rent the local cave workers have constructed the
way into Schmidlova and Rudolfova Dvorana, in 1885 they built the Tom-
masini Bridege and prepared che bellevie above Velika Dolina, in 1891
they buile the “high way'" to Miillerjeva Dvorana and the path 10 Martelo-
va Dvorana, in 1902 the tounst path from Schmidlova Dvorana w gianc
gours, in 1902 Swida Bridge was made, and i 1939 the “eat’s wooden
foot-bridge’', and the path under the ceiling of Hanke channel if 1 men-
tion the important works only,

Under the italian administration the cave display started with more
vigour: in 1931 Bertarelli Bridge in Mala Dolina was buile. in 1933 Ponre
della Virtoria (Hanke's Bridge), the bridge in Mahoreiceva Jama and the
tunnel from the doline Globodak 1o Tiha Jama was ger by digging.

The main changes in after war period are electrification in 1959 and
elevator from Velika Doling i 1986,

I have to menton arrangements and works in vicimity of the caves, es-
sentially important for the development of cave tourism: “'Belvedere'
above Velika Dolina (1885) was mentioned already, aboue 1902 15,000 pi-
e trees were planted, in Taalian p(‘[tGCt the pnthcs unc:ler village Skocjan ta
Reka ponors were made, the most important novelty in last years 1s con-
struction of new reception and administrative center above Velika Dolina,
The plans abour reconstruction of tourist pathcs display and protection of
the caves are nor yer fulfilled as the intervention o cave entrance and to
the caves themselves is planned, Intcrnational importance of Skocjanske
Jame is evidenced by decree of Sezana Administration protecting chem as
natural and cultural monument in 1980 and in 1986 they were registered
in a list of UNESCO natural and cultural world heritage.

Beside speleological explorations and underground discoveries the
natural history science frequently went parallel with the explorations. The
tracer experiments of Brother Imperato in 1599 and Gruber's notes (1781)
about Reka present the first hydrological investigations. Later too hydrolo-
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gical rescarches wore pmportant: the Brother Imperata wacer cracing be-
longs amaong the oldest in the world, as well as the tracing test with fluore.
scein in 1891 (Dora 1893). Between the two wars the most known hydro-
logical studies are presented in Oedl's (1924} doctor thesis and Timeus
{1928) and Boegan {1938) studies of Reka and Timavo. The studics of wa-
ter connecrions continued after the 2nd War (Moserti, 1963, extended
trom water budget caleulations (Bidovec, 1936} to trittum studies {Eriks-
son et al., 1963), vertical percolation, autopurification and pollution {Ko-
poviek et al | 1983 Kogovick. 1984; Rojiek, 1983; 1984).

Geological, mineralogical, sedimentological and morpohological stu-
dies occupied Morlor (1848), and later Schmid] (1850), Martel (1984;
1897, 1904; 1909}, Marinitsch (1897), Timeus {1912), Boegan {1924),
Gams {1968; 1983), Gospodarid (1983 1984; 1985), Chiaramonti er al.
(1973), Kranje (1983 1986; 1989), Geophysical investigations were carricd
on by Soler (1934), chmate research by Vercelli {1983) and Petkovick
(1968], radion measutements by Kobal er al. (1979), Obviously this is just
a summary review as the whole hibhography of Skocjanske jame 1s much
higger.

Serious and extensive researches are resule of orgamzed activity, either
professional or amareur: Schmidl was engaged by Southern Railway Corp.,,
between the two wars the influence of Ttalian Speleclogical Institute was
strongly felr, afrer the war amareur conventions (6" Yugoslav Speleolog-
cal Congress in Lipica 1972, Symposium on Karst Protection at 160 — an-
miversary of tourstic development of ékocjanskc}amc 1082) and activities
of the Tnstieure of Earst Research ZRE SAZU, concencrated oo Kras in the
period 1981-1985 mostly, were carried on.

2. THE PROPERTIES OF KARST SURFACE AND UNDERGROUND-

* Peter Halntt

ékﬂl’jﬁﬂﬁktf Jame present the biggest natural curiosity of the whole
Classical Karst between Trieste Bay and Vipava valley. Together with blind
villey of ¥reme and Divadki Kras along the narrow ponor border of MNo-
ranjska Reka chey make part of typical morphogencncal unic of contact
karst, unique in Europe regarding its phenomena and dimensions {Gams.
1983). 2

The narural reserve Skocjanske Jame and vicinity weas listed n 1986 as
natural and cultural beritage of the world ar UNESCO as the example of
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the caves of extreme dimensions and karst landscape with rich history and
interesting cultural tradition.

The ponor Skocjanske Jame was formed by Reka which previously,
supposingly in Pliocene, had flown on the surface from tlysch Brkini across
the whele Kras and left the traces in the relief and sediments (Radingja,
1967}, To development of Classical Karst surface the tributaries from Vi-
pava flysch and probably from Podgrad plain are relevant (D Ambrosi,
1982}, Local corrosional denudarional procosses were IMpartant oo, con-
tributing to corrosional applanation and pediplanation as well to the dis-
section of structurally gencrated ndges on both borders of carbonate pla-
teau and on central ridge Taborsk Hrber. After formation of two longitu-
dinal fluvickarstic lowered surfaces, MabreZina and Brestovica, still in the
level of karst underground water there has becn, as it 1s evidenced by mort-
phological analyses, strong influence of young tectonic movements contri-
buting to sutface dissection beside vertical karst drainage in karstified rocks
(Hahit, 1983).

Thus the plain and plateau surface are uplifted from 10-30 m near
Doberdob to 450-650 m near Divada and Lipica, the average inclinatian
being 10" /w . After relief formation of carbonate and near {lysch rocks we
can conclude that the area between Vremsica (1027) and ArtviZe (817)
was the most uplifted and inbetween lying valley of Vreme has maybe sub-
sided a little even. Namely it is longitudinally crossed by regionally impor-
tant wrench-fault, so called Divada faule of Dinaric direction whete the se-
ries of opened fssures accelerated the runoff.

By pradual karstification starting after erosional or tectonical lowering
of impermeable flysch barder of Kras the valley of Reka on the transiton
from flysch ro limestone incised more and more. At the ponors into the
surface under 450 m a.s.l. blind valley, 130 m deep, 3 km long and up to 2
kroy wide, was cut in fout terraces levels, which are ".nimLJ.m {430-440 m},
Naklo (400-410 m), Zaveh (339 m}, Vreme (365-370 m) and the recent on
320 m. (Fig. 3)

Ponor channels disuibuced in levels correspond to the terraces in
blind ¥reme valley, But the network in Divaiki Kras, distributed in the al-
titudes beeween 400 and 160 m has not yet been completely paralleled
with the mentoned fluvial terraces. The reasons are numerous, the former
ponors are namely on several places filled up by fluvial sediments, the cei-
lings above the caves collapsed which is seen in numerous collapse dolines
around Skocjanske Jame.
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According to shape and situation the collapse dolines were clussified
by Gams (1983 ) into four generations. The botcomns of the collapse dalines
of the oldest phase are on average alotude 430 m, second and third phase
on 353 m and the youngest fourth phase on 296 m. The rate berween the
width and depeh of the particular collapse doline generation 1s character-
stic, from 9, 4.2, 4.0, o 1. On the base of morphometric classification
Crams delined sitwation and development phases of ponor channels in
Skocjanske Jame {Tig. 4) but they correspond with other speleological re-
sults partly only {Gospodaric, 1984). .

Although the age of callapse dolines and ponor channels in Skocjan-
ske Jame and in Divaski Kras 1s not ver absolutely dated we infer by the
geomorphological signs to Quaternary development. Valley incision and
- underground hollowing were followed because of climartical changes by fil-
ling up, and maybe tectonic movements have influenced the changes in
the underground,

Big permeability of contact karst near Qkocjanskcjamc. rhe volume of
the biggest collapse doline Sekelak is more than 8.000.000 m*, and the
biggest hall Marielova Dvorana more than 1,500.000 m', is obviously the
effect of favourable geological setting and big erosion and corrosion power
of sinking river Reka in the contact area.

Feka gathers the water from more than 350 km? of the surfuce, from
it 214 k' (60% 1 on impermeable flysch while the karst background on
sneinik (1797 m} and in the area of Shvensko-Kofanskl Kras arc not ver
precisely defined. Reka rakes its spring in fyvsch SE from [lirska Bistrica on
720 ma.s. ], good 15 km distunt from Kvarner Bav only, and flows into 73
km distant Triesee Bay. Near llirska Bistrica a strong lateral kaese tributary
jomns it from right and near there the strongest superficial scream Molja co-
mes from the left side, The confluence of waters in shallow Bistrica basin is
connected o tectonic subsidence, the earthquakes with epicenter near Ko-
seze are frequent and near Bukovica the Pleistocene loams are in relatively
low position. The second tribucary from oght is Sufica draining high wa-
ters from Kosanska Dolina only, where the water table in karst near Ga-
branca effluent lowers for more than 120 m, therefore low waters from this
area are flowing under Viemsfica (1027 m} into Timavo, as it was proved
by water tracing of Sajeviki Potok, The minimal Reka discharge 1s 0.16,
the medium 2.95 and the highest above 387 m' /s, The relation between
low and high discharge 15 1:2.400 evidencing its torrenoal characret. At
the higest discharges the water is damed in the underground and floods
oceur in Skocjanske Jame, In 1826 the flood reached 346 m, in 1851 336
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m, in 1963 320 m. Thus the biggest differences in water level near Mrova
Jezero 1s 130 m, in Hankejev Kanal 86 m and the flood comes deep inta
Tiha Jarmna ioterior, At drought Reka disappears in karstified riverbed 3 km
before “ikoqan already und at such occasion there are no traces of Reka wa-
ter tlow neither in Hkol_]mskr:jarru, nor in near Kaéna Jama. We infer, that
under known caves the unknown water conduirs exist, Reka swallow-holes
in Vrermnska Doling were filled up by millers in past already in order to ha-
ve water in dry summer time, The last bigger sinkhole opened in riverbed
near Gornje Veeme in summer 1982, Into 27 m deep and 5 m wide ponor
all the waters of Reka disappear when the discharge lowers under 0.8 m* /s
which 15 happening regularly during summer droughts.

Two kilometers before the ponar under Skocjan approximatvely Reka
flows through 60 to 80 m deep narrow canyon, It is sharply cut into plain
of Naklo terrace on 400 m of altitude which origin is not ver well explai-
ned. Some think that 1t originated by the roof fall above the cave and
others that 1t was formed by Reka superficial flow by the same manner as it
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had cut its canyon riverbed into lower Vieme tertace. In canyon before
Skocjanske Jame about 20.000.000 m* of limestone is missed and in the
whole Veemsks Dolina if we dont't take into account younper rectonic
deepening. ten times as much {Jakopin, 1982). "

The acrual Reka ponor lies under 108 m high wall of Skocjan (425 m)
on 317 m a.s.l. According to shape and situation it is relatively young as on
the left and on the right of it older filled up steepheads are lying. The en-
trance passage is narrow and high developed along bigger fissure therefore
the passages reach 50 to 80 m. The axis of Skocjanske Jame 1s presented by
2,5 km long undcrground canyon which has no lateral active water chan-
nels. The accessibile part of water cave ends with siphon lake on 195 m
a.5.l. The Reka inclination in gkocjanske_]amc amounts to 45" /w, while
the inclination of superficial riverbed beeween Ihirska Bistrica and Skocjan
1s 2. 87l only, the tivetbed lowering on 28 km of distance for 80 m only.
. There are several entrances to the underground. Under the village
Skocjan between ponor and Mala Dolina is cwisted channel with Mahorfi-
tcva and Mariniceva Dvorana (cave). In Mala Dolina lies partly filled up
passage of Brihita Jama, under the natural bridge between Mala and Velika
Dolina is short passage called Okno. In Velika Dolina chere are two lateral
dry passages, Tominéeva Jama on the right and Prunker on the left side of
the river, under precipiced west wall in Velika Dolina lies on the right abo-
ve the water channel Schmidlova Dyvorana, which is connected with Rudol-
fova Dvorana lower near Reka and Svetinova and Millerjeva Dvorana abo-
ve it. Through the lasr one Reka flows into narrow Hankejev Kanal, High
under the ceiling on the left Feka side 1s the entrance to Tiha Jama which
is connected with collapse doline Globocak by artificial tunnel. Now the
tootist visit starts there and the visitors return from Velika dolina by eleva-
tor. ;

Underground continuation of Rcka between Skocjanske Jame and
Kafna Jama is unknown on the distance of 1,5 km, buat probably water
flow avoids the collapse doline Risnik near Divada. Unknown is also the
flow between Kafna Jama and 30 km distant Timavo springs. Generations
of cavers tried for more than 150 years to reach the underground flow from
somewhere on the surface. They succeeded in 329 m deep Labodnica near
Trebée only and in no other among almost 1000 explored caves.

Till now Reka underground flow was traced and proved by help of
float load mineral compasition, by salts, by organic dyes, by marked cels,
byv yeast bacteria and by isotopes (Timeus, 1928; Boegan, 1938; Bidovec,
1967). These researches have given important knowledge on hydrological
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properties of Kras through which Reka and other waters flow foeding the
Timavo springs by 0,5 to 10 em/s velocity. In average Reka needs for the
way from Skaocjanske Jame to Timavo springs 9 davs, its underground rr-
butaries from Pivka border 2 months even at low waters.

Distribunion of old water channels on Kras among Skocjan, Kafna Ja-
ma and Timavo springs is defined according to distribucion of collapse do-
lines and bigger caves where fluvial sediments are preserved. The actual
flow is indicated by rare blow holes as are near Povirje and SeZana where
periodically the smell of polluted underground river is felt.

Picturesque karst vicinity of ékocjanskc Jame attracted man in past.
Today there are five small villages put into shelter umong rocky precipices.
Near there the traces of three old hamlets, four forts and five bunal-places
from younger and older lron age are preserved. But man dwelled in caves
from younger Stone age onwards evidenced by cultural remains in eight
caves {Roska Spilja, Tominceva Jama, Jama I na Prevali. Jama II na Prevali,
Jazbina near Kadice, Gorenja Jama, Mala Triglavea and Trhlovea) (Leben
1983}, The maotives for cave dwelling were different, some caves were cli-
matically favourable as Tominéeva Jama f.c.

Skocjanske [ame are climaucally divided into three main sectors:

A) Climatically statical passages of Skocjanske Jame, The air tcempera-
ture 15 conirolled by rock temperature. In Tiha Jama the temperature is
mostly between 11 and 12,5°C {Kogovick, 1983} A part of Tomindeva Ja-
ma belongs ta this tvpe.,

B) The climate of water undetground canyon. Through the hole abo-
ve Reka periodically cooler air is coming, the connection with Schmidlova
Jama in higher position rendering possibile the escape of warmer air into
Velika Dolina and our, In Dvorana Ponvic the temperature lowers in cold
winters undet (°C. During strong winters lower parts of tourist path are
frozen although they are about ten meters above the cave bottom and they
have to be cleaned far safery. When the Reka water in the cave s warmer
the mist occurs, which is frequent specially in the afternoon of the late
summer and carly auturnn, .

C) The climate of initial part of Skocjanske jame, including Mala and
Velika Dalina. 1n cooler half of che vear the temperature mversion pre-
vails. It is interrupted by bora {castern wind} blowing through ponor,
through Mala Dolina and through Velika Dolina. In summer this pare is
warmed by warmer west wind. According to several measurements done
by Petkovsek (1963, 19635) the bottom is for about 3°C cooler than the at-
mosphere, as the cave is of cold type with wide influx of night cold air. In-
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side thiy climatical wype there are the subvariants, coeler air near che floor
in lower part of shady slopes, and warmer rocky sunny slopes {Gams,
1987).

Floristic properties of f:]lmciunskr: jame are interesting wao, In Yelika
and Mala Dolina the symbiosis of plant species with different demands
from meadows to glacial relicts are stared. There are 250 species of phane-
rogamme and 25 species of cevprogamme flora known. The svmbiosis is
composed by representatives of autochchonous Hivoan flora (Ostrya car
pinfoita Scop ), mediterrancan flora {Crcdamsy purpurescens Mill.), Pan-
nonian flora ( Expdhrasis tatarrca Fisch. ), Balue flora (Viode merabiliny and
very characteristic glacial relicts (Prosesda aencwda L ssp. bauhini, Beck,
Saxifraga imernrrara Vest., Viola biflora L., Silene saxifraga 1. and Acons
tum pawicbatza L), There are more then 100 species of mosses known
(Grom. 1959).

The vicinry [:{:Ek:}['jamkc jum:: 15 worth to be visiced 10 order to mect
4 part of not yet evuluated touristic richness. From Belvedere above Velika
Dolina is nice view to Skocjan and to curiositics of Karst landscape. There
are few arable surfaces around ékoc]nn small ficld are in the bottom of do-
lines, lictle more fields are on terraces in Vreemska Dolina, otherwise che
former rocky karst surface was intended for grazing and now it is more and
maore grown over by pines and prickly bushes,

3, GEOLOGY OF DIVASK]L KEAS®
© Seanka Sebela

In the sense of geotectonical distribution of Slovenia {Buser, 1088)
K.ras belongs to Outer Dinarids making part of Dinaric carbonate platform
{Fig. 5].

The oldest rocks of Thvaiki Kras are imestones of miogeosyncline fu-
cies of Cretaceous age. They are followed by Paleocene limestones develo-
ped i miogeosyneline fucies too. Younger flvsch rocks occur in eugeosyn-
cline facies of Eocene age {Fig. 6).

The rocks of Lower Cretaccous developed as bicuminous limestones
and dolomites laterally passing to each other, Turonian age (K':) is dark
grey, dense, bedded limestone aleernating with rudise limestone. In these
rocks the majoriey of surface and underpround features on Divadki Kras are
developed. The caves Vilenica, Divadka and Kadna are situated in Turonian
limestones, while Trhlovea cave partly in Turonian and partly in Senonian
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limestones, Senonian block (K*:) is composed by lower and upper part. In
lower part there are rudise limestones, the upper part is built by lower Li-
burnian beds, The developed in form of dark grey micritic bedded lime-
stone lithologically differing from other Cretaceous rudist limestones. The
karst phenomena are there less intensively developed (Buser, 1972). Ne-
verless in Senonian limestone lies Lipiska Jama. The youngest Cretaceous
tocks (K*:) are grey-brown, pardy fresh water and partly marine limestones.

Marl limestones and limestones of Paleocene age arc shallow-sea and
brackish rocks. developed in uncqual depth. In Paleocene hollow north
from Divaca to Sczana they are strongly eroded. Strangraphically cthese
rocks are well dissected containing rich Foraminitera fauna.

The Palescenc rocks block starts by dark dense limestone containing
in upper part shells Gyroplenra sp. and Haracea, sometimes there are in |-
mestone base pinky limestone breccias. According to age these racks are
classified between Cretaceous and Palescene (K + Po').

Lower Paleocene part (Pe') corresponds to upper part ot Liburnian
beds. The Layers developed as dark grey micritic partly marl Kozina lime-
stone containing snails Cosinla. Sheees of greyish and brownish limestones
including some cherts follow. Because of clayey alloys this limestone is
much less karstified than Cretaccous beds.

Middle Paleocene is built by Milliolid limestones (Pe?), which are
usually dark grey and their scructure 15 sumilar to upper part of Kozina h-
mestones. In general they are defined according to their position between
Kozina and Alveoline limestones where they lie entirely concordantly and
because of grear number of Milliolids.

The Alveoline-Nummulitic limestones presenting sea lavers belong to
Paleocene and partly Eocene age. Alveoline limestone (Pe,  E} are usually
brownish. They are cither well or bad bedded containing typical Foramini-
fera. Nummulitic limestones (Pe,  E) are maostly brown, partly yellowish-
grey. These limestones are in upper part {requently in form of brecoa.
Compared to Alveoline limestones Nummulitic limestones are more com-
pact with bad expressed bedding. Nummuline limestones are capped to
Alveoline ones continuously by successive passages.

Lower part of clastic Paleogene sediments is deposited continuously to
limestones with Foraminifera, These are mosty flysch rocks. Ar first marls
with crabs and Globigerinac were deposited (E*)} followed by marls. clays
and sandstones, calacarenites, breccias and conglomerares (E' ).

Quartcrnary sediments on Kras ate poor, Some alluvial plains are
found where the superficial waters from impermeable flysch are tlowing.
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3.1. Tectonics

Geological setting of Divatki Kras has all the propertics of autochto-
nous and parautochthonous tectonic zones of Dinarids berween the Adria-
tic Sea and the univ of High Karst (Sikofck ¢ Medvenitsch, 1969).

The area between Sc¥ana and Vrernska Dolina belongs to two tecto-
nic unies mostly: Trieste-Komen anticline and Reka Paleogenc synclino-
rium,

Trieste-Komen anticline is composed by several smaller anticlines and
synclines with dinaric folds direction. Near Vojitica the fold axes and the
main anocling axis turn westwards (Buser, 1972),

In a part of Trieste-Komen anticline rwo expressive dinaric fanlts
along Ra¥a (Ra¥a fault} and berween Divata and Se¥ana (Divala fault) are
passing. Along Ra¥a fault the limestones ate tectonically crushed in a wide
zone. From main fault several lateral ones are divided, uniting and divi-
ding again. Divaca fault is oriented along the rocks dircction and dips stee-
ply towards NE. On both sides it 1s accompanied by milonite zone in lime-
stones and dolomires {Buser, 19727,

Such geologic sceting obviously influenced to the direction of No-
tranjska Reka underground flow from the ponor near Divada to Timavo
Springs.

Reka Paleogene synclinorium starts near Lipica and passcs futher to-
wards 5% into Brkini area. The whole region is folded in several smaller or
bigger synclines and anciclines (Buser, 1972).

4. GEOLOGY OF 5K{:}QHNSKEI]AME‘

" Marun Kocz

Geological invesugation evidenced (Gospodarie, 1983: 1984) that ac-
cessible channels of §kt‘ycj:11‘1.'-‘.ke Jame developed in Turonian and Seno-
nian, mostly thick-bedded limestones (K-, K: ') with exception of Tiha Ja-
ma, built in thin lavered Cretaceous and Paleocene limestanes. This licho-
stratigraphic difference in limestones 15 reflected in the channels morpho-
logy. Along rare bedplanes and along fissures and faults of Upper Creta-
ceous limestone the canyon-like water channels from Reka ponor o the
beginning of Hanke channel developed. Huge entrance to Mahorfifeva |a-
ma and Marinifeva Jama in the continuation are directed towards N and
towards W, In the left wall of Mahortifeva Jama on 330 m opens the pas-
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sage the rocky bottomn of voung collapse doline Okroglica, on the same al-
titude in Mala Dolina lies the bottom of filled up cave Brihea Jama. Boch
present the remains of former higher lving smaller and more meandring
ponor channel chan is the actual (Fig. 7).

In initial part of Czoermigova Dvorana 40 m high ellipse shaped pro-
file with erosional step 5 m under the roof approximatively is scen, In the
continuation this rocky passage develaped in chick lavered Senonian lime-
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stone filled up by 19 m thick deposit of loam, sand, gravel and break-
down rocks, The deposit is pattly covered by flowstone and partly by flood
loam to 345 m a.s.l. The upper final passage part is fissured and covered
by flowstone. The composition of the entire deposit berween the rocky
bottom 330 m high and cciling 345 m high cannot be scen as it is covered
by recent sediments and matenal falling from the roof and from upper
part of the deposit.

The rocky boctom buile 1n Senonian limestone n Brihta Jama is cove-
red by 3 m thick deposit, here and there covered by flowstone, Somewhere
the flowstone as crosional remain is preserved on the walls 1,5 m above the
floor, evidencing that once the channel was filled up by sediments higher.

The collapse doline Mala Dolina is on the top elongated in N-5 direc-
tion and at the bottom transversally to this direction narrowed and
canyon-shaped. From here the river flows into 40 m deep gravitational ca-
nyon under Okno into collapse doline Velika Dolina where the vertical
walls are 140 m high. Mala and Velika Dolina developed in thick layered
senonian hmestone.

Ckno (between Mala and Velika Dolina) presents the remain of hon-
zontal, 15 m wide passage with rocky step 330 m a.s.1. Some flowstone is
preserved in ic. Reka has lowered its niver bed into continuous under-
pround channel after the collapse of Mala and Velika Diolina down to the
actual rocky bottom 270 m high. In upper, wider part of Okno collapse
blocks are seen, older flowstone and agglomerated gravel. The flowstone
was deposited in time when this passage was conncered o others of che sa-
me altitude,

The roof of Tominteva Jama smoothly passes to walls and rocky bot-
tom in Senonian limestone as the rocky space is filled up by 7 m thick de-
posit, The rocky bottom of Schmidlova Dvorana on 300 m of altitude can
be morphologically connected with the bottom of Tominfeva Jama into
common development level. The bottom of Schmidlova Dvorana is cove-
red by 6 m thick deposit composed by breakdown rocks and loam.

Above the flowstone in Dvorana Ponvic there is the flood loam pre-
served to 340 m a.s.]. It was deposited in Holocenc. Excepr recent sedi-
ments in the river bed and in ctosional forms in canyon-like Sumeda Jama
there are no sediments preserved. gumefﬂjamu lies in unbedded Senonian
limestone. It is formed in wide fissure zone noticed in Senonian limestones
at the beginning of Tiha Jama alrcady.

Suhi Rov of Tiha Jama 15 composed by two elongated breakdown halls
{Velika Dvorana and Paradi?}, and between them is narrow and low 100 m
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long passage on the altitude of 340 w0 350 m, the rocky bottom is presuma-
bly on 310 or 315 m. The longitudinal sccuon of Tiha Jama shows thar
three quarters of otherwise 40 m high passage are filled by breakdowns
and sediments. [n particular final part lying in thin-hedded Vreme (Maa-
stricht) beds in collapsed and there lies the collapse doline Glohoak (with
artificial entrance into the cave).

From Suha Jama 1.5 km long Hanke channel continues in fissure zo-
ne of non-bedded Senonian imestone, It ends at the cross fault where
Martelova Dwvorana terminates with 100 m high wall above outflow si-
phon.

5. CAVE SEDNMENTS IN §Kf)ﬂ_]f"|.NSKE JAME"
* Nadja Zopan

In §kocjnnsk{‘ Jame fluvial sediments as gravel, sand, loam and some
rubbles and flowstone are preserved.

The gravel in Reka river bed is recent, In entrance Mahordiceva Jama
there are several flysch pebbles, near the siphon in Hankejev Kanal the li-
mestone pebbles prevail (Kranjc, 1983). Fossil gravel is found in Czoerni-
gova Jama deposit only, In lower part cherts and in upper part flysch and
limestone pebbles prevail. This fossil gravel is four omes more rounded
than the recent one. Similar gravel was not found anywhere else in Skoc-
janske Jame but on the terraces befare the Reka canvon. [n other channels
of §kocjanskc Jame loam sands and loam wgether with rubble and flow-
stone compose the stratigraphic series. In some erosion forms these sedi-
ments are recent; in Tomingeva Jama and in Schmidlova Dverana above
the rocky bottom 1o the altitude 308 to 300 m they are Holocene, similar
are found among the flowstone and abave it to 350 m of alutude in Dvora-
na Ponvic and in Tiha Jamna; sediments supposed to be Wirm age were
tound amaong the flowstone layers and breakdown rocks in Velika Dvorana
and in Paradi? in Ttha Jama. The treated loams are composed without re-
gard to their age by 10% of carbonates without organic material, Accor-
ding to colour they do not essentially differ, they are all in shades of dark
vellowish-brown, These properties show that the loams origin from wea-
theted flysch transported to the underground, Thin layers and regular gra-
nulation evidence the deposition from rurhid water overflowing the un-
derground channcls,
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Stratigraphic position of loams among rubble and flowstone, inbet-
ween and above them show thar the floeds were more permancnt hefore
the Wiirm 3 and in the beginning of Wirm and that in Holocene the high
flood waters periodically deposited flysch loam in Tiha Jama even as the
loam is found between the flowstone lavers from this age. Breakdown
rocks and rubbles are preserved in Velika Dvorana and Paradi¥ of Tiha Ja-
ma, in other channels. nearer to the underground canyon they are mostly
preserved on the roof, elsewhere they are eroded. Recent stalactites, stalag-
mites on the top of depaosits in Dvorana Ponvic and in Tiha Jama are Holo-
cene or Late Glacial. They were radiometrically dared to 1500, 8900 and
10,300 -12.300 B.P, These datations chronologically helped to define the
flood loams and the recent phases of the underground development. The
oldest flowstone in Tiha Jama belongs to Witrm or is even older. It is laye-
ted and cone-shaped, among the flowstone beds the sediment layers are
deposited.

According to deposit and flowstanc investigations and their radiome-
tric datation R. Gospodarié {1988) claborated temporal and climatic scale
of Skocjanske Jame development.

6. SKOCJANSKE JAME - RECENT FLUVIAL SEDIMENTS-

* Andre) Krunpe

In accessible undetground of Reka there are all categornies of recent
fluvial sediments, from big boulders to cave loam and clay.

According to Austrian data the maximal turbidity of Reka 15 1930 g of
suspension load per m? of water in the Timavo springs and approximative-
Iy 2000 g/m* in front of the ponor to §km:jan$ke Jame. The average su-
spension quantity for the years 1909-1911 was 22,8 g/m’ {Boegan, 1938).
Mean value calculated for the recent period is 17,3 g. Regarding rhe mean
discharge we can calculate that Reka annualy transports into the under-
ground about 6000 tons of suspension load, this presenting 12% of loose
slope materoal in the Reka niver basin, 25% of the material coming annual-
ly into the river bed respectively (ZVSS, 1978). So annually about 30 t/km?
of fine grained material is loosened from the flysch pare of the Reka river
basin.

During the low warer level the ratio of organic material in the suspen-
sion load was 70% - organic particles are in great extent the consequence
of anthropogencous pollution,
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Fig. #:

Enck-znill wis gravel o Reky
siverbed 1 koo ganske  Jame
(phoro J. Hapna).

The finest sediment deposited by actual Reka waters belongs to sile,
mud, muddy sand. and sand (classification after Shepard 19%4). The ratio
of sand and silt oscillates very much (between 10-80% ) while the clay ranio
15 precty equal (8-22% ),

Petrographic gravel composition strongly and essencially changes
along the Reka. In the superficial riverbed mostly flysch sandstone and
chert are prevailing. After the transition of Reka to imestone relief the ra-
e of limestane pebhles increases quickly and correspondently the rate of
flysch sandstone pebbles dut‘nnl,&.}u s. Under Skoflje the limestone pebbles
reach 20% , in Mahortifeva Jama f‘ukm;amkej.zme ) 30% , and in Katna Ja-
ma they surpass 60% . If the sume trend remains duwnwards Kacna Jama
then there must be in the underground Reka niverbed 5-10 km down-
stream limestone pebbles only,
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According to data of ZVSS (1978) in the Reka river basin 393
m’ / km?* {year of tock debus is loosened on impermeable relief. In addition
man have to reckon with another 20% of traction load (pravel} from carbo-
nate rocks. Relief deficit of carbonate rocks is relatively small compared to
this one 1o flysch.

The underground along Reka niver is an example where the changes
in granulometry and morphology of recent cave fluvial sediments are well
seen and at the same time the return effect is seen well too, the effect of se-
diments and their transport to formation of underground channels (Fig.
8). Results, obtained by study of recent sediments show that the develop-
ment was similar in past confirmed by testimony of suitable older. fossil
sediments (Gams, 1968; 1083},

7. PRECIPITATIONS PERCOLATION AND FLOWSTONE
DEPOSITION IN $KOCJANSKE JAME*

* Janja Kogovick
7.1, The precipitations percolation through the roof of ékocjanskc‘]amc

In the area of §k0cjanske]ame {meteorological station Matavun near
Divaéa) about 1000 to 1700 mm of precipitations fall annually. In 1982
1523 mm of precipitations have fallen, in dry year 1983 1052 mm only.
The surface is covered by grass, bushes and pine-trces, Frequent wind bora
accelerates the evaporation and diminishes the percolation water quantity
compared to this in Planinska Jama (Kogovick, 1084; 1986).

Two vears of regulae observations (1981, 1982) in §kocjanskc Jame
included percolated waters in Tiha Jama where the ceiling is 55 t0 90 m
thick and in Dvorana Ponvic where the ceiling thickness is 100 m. Sam-
pling points are evident from Fig. 9. Discharge, temperature, specific elec-
trical conductibilicy were measured cach week and beside definivion of car-
bonate, total and calcium hardness, the chlorides, nitrates and o-phospha-
tes contents were measured (Kogoviek, 1984).

The precpitations are reflected in Skocjanske Jame in two types of
percolation, by permanenc thin droppings and by abundant periodical
trickles.

[n the case of thin permanent droppings the discharge and hardnesses
oscillate seasonly. The poine 1 and 4 belong to this wype (Fig. 10). The
droppings are connected to less permeable conduits impeding quick water
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discharge through the cave roof. Watering of background is permanent
and influences to water homogenisation reflected in small hardness oscilla-
tions during the year,

Maore abundane tnickles, even drying up in longer dry periods present
a specific case. We suppose that water flows through mere pervious con-
duits. Thus partial homogenisation in the background is the greatest. In
the period of modest or irregular precipitations the background watering
changes quickly and peniodically diminishes therefore the wrickles dry up.
These important changes in trickle background probably influence the
jumping discharge and hardnesses changes. Increased tnickle discharge is
followed by increased water hardness. The representative of this group is
trickle 8 {Fig. 10). But in Planinska Jama the opposite relation of discharge
and carbonate hardness was stated at abundane, permanent trickles.

Trickles carbonate hardness in ‘E;[-cm:junskr: reaches the values from 80
to 300 mg/l CaCQ,, similar 1s total hardness. The caleium content is high,
there are only few milligrams per liter, of magnesium only, The percolared
waters contains low content of chloride (some mg!l Cl), to 1 mg NO, and
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under 0,05 mg/l PO+, The exceptions are the warer from chimney (point
i) and near lving drippings {point 4} only with increased nitrates content
(up to 30 mg/l NO,J. Higher nitrates values can be explained by manu-
ring the ficld in doline on the sucface above the observed poines 3 and 4,

In Planinska Jama and in Pisani Rov of Postojnska Jama the percola-
ted water reaches the carbonate hardness up 1o 190 mg/l CaCO, - The ex-
ception i3 trickle 1in Planinska Jama where the precipitations percolate
through the beds of ime dolomitic breceia and thus the water reaches hi-
gher magnesium and carbonate content than the percolated waters elsew-
here in the cave, Higher warer hardnesses control bigger corrosion in cave
roaf. The annual corrasion calculations are not possible without continous
discharge measurements.

7.2, Flowstone deposition

In most cases the percolated warcer in §kocjan5kcjamc I5 OVErsatura-
ted, In Tiha Jama cthe flowstone is deposiced all over, In general two
proups could be distinguished, When droppings are thin and permanent
the flowstone deposition is quite regular, similar as in Pisani Rov of Po-
stojnska Jama, Around abundant wickles in Velika Dvorana the flowstone
15 deposited in bigger quanticy.

In the case of small trickle | {(discharge from 0,1 to 360 ml/m) in Pa-
radif during the whole year repular flowstone deposition was recorded,
from 15 1o 60 mg CaCO, from 1 liter of percolated water. For the annual
calculation of percolated water flown through this wickle and carbonates
quancity depasited in one year out of it, wo have used the measurements
of two weeks. In one vear through this trickle 16 m* of water have flown
and 600 g of flowstone were deposited. Similar deposition was established
in Pisani Rov of Postojnska Jama (Kogaviek, 1983} The annual quantities
of deposited flowstone depending on annual quantity of percolaced water
arc presented on Fig, 11,

As an example of Hlowstone deposition from abundant trickle we have
chosen the trickle 8 in Velika Dvorana having extreme oscillation of di-
scharge and hardness and drying up periodically even, The percolated wa-
ter trickles down on 10 m high speleathem Orjak. From 1 liter of this water
37 o 170 mg CaCO, were d:rpnsirrd, mving 23 to 63 % of carbonares of
percolated water. Parallel to discharge and hardness oscillations the flow-
stone deposition oscillared roo. As higher hardnesses of percolared water
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Pisani rov 23, 24,25, 29,
Skocjanske jame 1y
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Fig 11; The intensity of Qomseone deposition in Skocjanske Jame compared to Pisani Rov in Pastopn-
ska fama,

occur duting bigger discharges and the quantity of deposited flowstone is
the product of both factors, the maximal effects of flowstone deposition
occur during bigger discharges. Although during the summer droughr the
flowstonc deposition stops for four months on the base of weckly measure-
ments we cstimate that the anoual quaatity of deposited flowstone in Ve-
lika Dvorana of §kotjanskc]amc overpasses the depaosition in Planinska Ja-
ma and in Pisani Rov of Postojnska Jama. The flowstone deposition on
point 8 in Velika Dvorana is presented on Fig. 12,
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#. SPELEOMORPHOLOGY AND SPELEOGENESIS*
* Tadej Slabe

Reka is one of bigger sinking streams in the world {Gospodant, 1983)
and it excavated huge underground caverns, gkucjanﬁke Jame are about
6000 m long all together, the total alowude difference is 225 m, The caves
are composed by several separated upper drv passages and by uniform low
water level, both interrupted and ac the same ume connected by two big
collapse dolines.

Lower water level lies near the ponor on the altitude 317 m, the bot-
tom of Velika Dolina is at 260 m, the final siphon Mrvo Jezero on 195 10
200 m a.s.|. It is canvon-type with steep walls along the niver bed. Canvon-
like Hankejev Kanal is expressive in particular, at the beginning the niver-
bed is  m wide, 77 m high under the roof the channel is widened to 15 m.
Before the final Mrtvo Jezero the channel widens o 70 to 100 m being mo-
re than 100 m high. The inclination of Reka riverbed between ponor to
Mahorciceva Jama and Martelovo Jezero before the siphon is 45 ° fo., After
heavy rains the water stagnates in this channel and water level starts to in-
crease, In the entrance part up to §umc?a_]ama the riverbed is cut in solid
rack, the parts with cascades and falls alternating with lakes. In several pla-
ces solution cups are cut into solid rock. Tn Sume¥a Jama and in Hankejev
Kanal Reka flows among the breakdown rocks. In themn and in the rocky
riverbed bottom characteristic small facers and rock mills are incised resul-
ting from quick and scrong water flow. On the bottom of big Martelova
Dworana there is a lot of gravel, breakdown rocks and loam, In Mrevo Jeze-
ro flood wood and other floating matetials are found which were not tra-
sported by the water into the siphon.

(On several places the levels are connecied by breakdowns as the co-
ling collapsed above the big channels and strong water flow simulaneou-
sly transported breakdown rocks away. This is the genesis of collapse dali-
ne Okroglica, Mala and Velika Dolina, the resules of breakdowns are also
huge caverns as f.e. 70 m high Sumela Jama.

Upper level lies on 310-330 m a.s. L [t is composed by Czoernigova
Jama, Bohta Jama, Okno, Dvorana Ponvic and Tiha Jama. The passages of
this level are smaller, more meandring having smaller inclination as those
prescnting the actual water level. Gospodarid (1984) considered as inde-
pendent level Tomindeva Juma too which was excavated by sinking stream,
sinking undet the village Gradi¥te and flowing into the channels near Sa-
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pen Dol and Lisicna, while from Tominceva Jama it has flown under the
then Velika Dolina into Schmidlova Dvorana.

We suppose thar the remains of higher and the oldest levels are pre-
sented by Luknja v Lazu and Roska ?;[Jlllji-l 370-390 m a.s.l. and distant in-
clined caverns with horizontal passages as are Jama [ and 2 "'Na Prevall”™’,
which are above the actual §kocjanskc}am{‘. The flysch gravel in collapsed
cave near Matavun belong e it too, o was tound while diggiog cthe sanica-
ty dump for new toutistic center. Sull higher, on 420 ma.s.l. there are re-
mains of Prelufova Luknja, Jama na Ekr]jici, Jama v Sapendolu passages
and channels filled up by sediments in the wall of Sekelak collapse doline.

The origin and development of upper level on 370-390 m a.s.l. be-
longs according to Gospodani¥® (1984) to Middle and Old Plestocene pe-
riod, Fram this period or even from before Pleistocene phase remained the
traces of erosional passage in Prelufova Luknja on 420 m, Jama na §kr]j[cf
and Jama v Sapendolu. The sediments in these caves evidence different cli-
martic, hydrographic and morphological conditions of the time, To this ol
dest period belong filled up fossil caves s are the caves near Fernetiél or on
Koblak near Dune.

According to sediments Gospodari¢’ (1984} concluded that mavbe in
the last interglacial, but in any case before lase placial, in Middle Pleiscoce-
ne phase respectively (2) water level on 310-330 m was active, it means
from Czoernigova to Tiha Jama. From the same period are roof selution
cups in Marinifeva Jama, big current markings in south-castern wall of
Mala Dalina and ceiling solution cups in Divorana Ponvic and mayhe also
the solution cups 1o the roof of eotrtanee part of Hankejev Kanal, as the
water, flooding the cave had more conduits to flow theough at the same -
me. The then water channels were less steep. more wide than high and
more meandring. The sinking flow was less torrenoal, probably sinking on
several places and upwards in the Reka canyon (Gospodari®, 1983). We
can infer that later the collapse of Globotak Doline closed the wily to watet
through Tiha Jama. At ficse Gams (1967 /68) supposed that Tiha Jama was
formed by Brkinski Potok, a wibutary of Reka, bur later he contribured it
to meandring of Reka itself (1983), Progressively upper part of Hankejev
Kanal became the maim conduit and when the new direcoion was apain pe-
netrable for all waters for short oime the filled up channels of second level
were regenetated. evidenced by small current markings in Czoernigova Ja-
ma and Brihta Jama. Water quickly flowed on the old sediments in vadose
zone this time, To this Young Pleistocene period belong Tominteva Jama
and Schmidlova Dvorana (Gospodar, 1984) which are connected with
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ponor near Sapendol and Lisi*na and later they remained hang above the
actual water channels, Quick incision followed and the role of main con-
duit in the initial part of the cave was taken over by Muhorifeva and Mani-
niceva Jama. In the same time the breakdown scree in Mala and Velika
Dolina is supposed to be transported away. ‘The central cave's part and
Hankejev Kanal were quickly incised too. Water channels tended to be
more direct and canyon-like lowered. To the period of quick erosional inci-
sion Gospodarit (1988) contributes upper and middle Wiirm glaciocusta-
tical changes in Adriatic Sea and thus ta changeable hydrological and ch-
matical conditions. In cold top of Witrm (W 3) the cciling of Mala and Ve-
lika Dolina is supposed to be collapsed and then the cave was connected by
the surface {Gospodari¥, 1983),

Anastomoses above the sediments in Tomindeva Jama, in upper part
of Hankejev Kanal and in Tiha Jama, it means in cave's parts which are
not genctically connected present the secondary forms. Probably they de-
veloped above the Holocene fine grained sediment which is found in other
cave's passages to the 350 m a.s.l. {Gospodarif, 1984) and once filled up
the cave entirely. The floods are seen in the flowstone in Tiha Jama which
is out of crosion activity for 13,000 years at least (Gospodari¥®, 1983). In
this period the riverbed in the cave was incised, older higher passages wea-
thered and collapse dolines above them were formed. Bur the speleogene-
sis of §k0cjmskej:1mc is not yet entirely explained, the temporal and space
relation between hollowing and filling has te be enlightened more in de-
tail and the influence of climaric oscillations and tectonic movements In
the whole gkucjanske Jame and Kras have to be studied.

5. KACNA JAMA*

* Andre] Miheve

Katna Jama is the biggest cave system of Divatki Kras and Notranjska
Reka in the continuation of Ekﬂcjanskt:_]ame. The entrance lies on the bor-
der of karst plain west from Divata 435 m a.s.l. The total passages lenghe
amounts to 8470 m, they are distributed in rwo levels (Miheve, 1984), The
upper level is about 180 m, and the lower from 230- 270 m under the sur-
face. The upper level is dry, periodically reached by Reka tlood waters as it
incteases up to 100 m. In the lower level the actual underground flow of
Reka is met.
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The first explorations of Katna Jama are connected with scarch of Re-
ka underground flow, but because of pretentious entrance pothole they
started relarively late when Ekocjanske Jame were in general explored al-
ready, In 1889 according to order of A. Hanke the cave workers and guides
from Skocjanske Jame G. Rebec, A, Reaver and G, Ziberna have cquip-
ped the upper 80 m of the pothole by wooden ladders and the remaining
100 m by simple winch. Thus A. Hanke was able to explore about 800 m
of the cave, After his death ], Marinitsch continued his work.

The aceess throogh the entrance pothole was made beteer and in che
following years the cave was explored in detail. Marnitsch was stopped by
impencerable narrowness, siphon lakes and breakdowns (Mariniesch, 1895;
Miiller, 1900).

The continuation of the cave which led to the underground Reka flow
was discovered in 1972 only by cavers from Logatec. Behind natrow, hardly
noticcable passage they discovered and explored 0,3 km of new passages in
the upper and 6 km in the lower level (Kenda and Petkoviek, 1974).

Bigger part of the cave lies in bedded Upper Cretaceous rudist lime-
stones dipping southwestwards. Cretaceous dolomite lying on the surface
north-west from the cave occurs in lower cave level anly.

Bedding and dip of strata in the rave morphology are not strongly ex-
pressed. Fault and fissure zones are more important, oriented in approxi-
mative direction N-S. Passages developed in this dirccuon are narrow and
high. Where the faults cross the passapes bigger halls developed connec-
ting them with the entrance pothole. Along the fissure zone big collapse
doline Bukovnik appeared, Iying above the cave and 140 m deep pothole
Kofava Jama which bottom cnds 100 m above the Ozki Rov in Ka¥na Ja-
ma.

The entrance pothole developed along the fissures by uniting the pa-
rallel potholes. (Fig. 13)

The upper cave level is formed by fossil Reka channels which has
flown through a part of channels with free surface and part of them deve-
loped in the zone of siphon water flow evidenced by their cross sections,
direction and network. Later the breakdowns changed the channels in hig
halls in fault zone, By lowering the water level in karst and by deepening
the flows into underground this level became fossil, fload waters periodi-
cally depasited flysch sand and loam. and percolating water flowstone,

Through the channels of the lower level Reka flows at normal warter
conditions in the distance of 1300 m, at higher water table the passage is
completely inundated. There are two gencuic types of passages, their form
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penerated by roctonic structure, permeability of rectonic zones respectively

(Fig. 14).

Older passages of lower level have small inclinution and general direc-
tion NW . 1n detail chey correspoend to structure and usually their profile s
box-shaped. These are the main conduits of high water, big quantities of
recent non-carbonate and carbonate gravel are found in them. Strong cro-
sion influence is seen, the passages arc washed off, on leeward places fine

floating material is deposited only,
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Studies of recent gravel in Skocjanske Jame and in Ka¥na Jama have
shown that the share of limestone antochthenous pebbles increases by the
distance and the share of flysch pebbles decreases for 8,5 % per | km of Re-
ka flow. Thus theorctically 3 km downwater from Katna Jama all the flysch
pebbles would be grinded into sand (Kranje, 1982).

Younger passages are onented N-5 or NNE-SS8W | having bigger inch-
nation and they are narrower and higher. Medium and low waters flow
through them and they have smaller capacity. Flood water deposits in
them floating material, sand and mud. They have their origin along ten-
sion fissures and the rock around is strongly crushed on some places. These
channels frequently end by breakdowns.

Water conditions in particular cave parts during different hvdrologi-
cal conditons are not yet studied in detail. According 1o different traces,
and way of gravel, sand, mud and floating wood sedimentation we can in-
fer to permeability of particular conduits and to frequency and height of
floods. Three main hydrological situations are distinguished in the cave.

During the medium water Reka flows into the cave through the in-
flow siphon 182 m a.s.l. across huge channel to the outflow siphon in
Skocjanske Jame. In the distance from outflow siphon in Ka¥na Jama
the Timavo springs there are 30 km of unknown underground.

Dhuring the discharge increase the warer in cthe channels rises very
quickly as the permeability of lower channels is limited, Water starts to
flood higher levels and the underground Reka flow extends to the extreme
N point of Kafna Jama, 20 m high water floods more than 4,5 km of the
CAave.

For 10-15 m Reka rises after each heavy rain already and for 50 m, ac-
carding to traces in the cave, each year art least, The highest water till now
was seen in 1895 by G. iiberna {Marinitsch, 1896), it was about 903 m abo-
ve the normal water table of Reka in Kacna Jama.

During extremely low waters when Reka sinks before §km:}anske}nme
already its flow encirely avoids Kacna Jama. Just the filtered warer, caught
into lakes and some smaller tributaries with some liters per second is seen.
Dring the lowest waters swallow-holes and ponors have opened in the
bottaom of riverbed, and there is no water for some ten meters under nor-
mal Reka water table. Obviously during the low waters Reka changes into
hanging sinking stream.

Expressive seasonal temperature oscillations are characteristics for
Kafna Jama and essential differences berween passive and active passages.
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In lower level the temperature corresponds to Reka temperature chan-
pes. The highest measured Reka temperature was 13°C, the lowest 3,5°C.
The air temperatures in the passages near Reka were 14°C, 5°C respective-
ly. The passages distant from Reka have smaller temperature oscillations in
the span between 107 wo 12°C.

Bigger temperature oscillations were observed in the cave’s entrance
part, as during the winter the temperature talls under 0° C on the botrom
of 186 m deep entrance pothole.

The part of the cave where Reka flows at normal water conditions is
the most polluted. In leeward pares of channels floating material is deposi-
ted.

After floods the ponds of caught smelling water and plastic objects re-
main all over the cave. In the extreme NW cave's part we have cven found
several lorries pneumatics transported from the surface through Skacjanske
Jame (Miheve, 1982).

Higher lying, perniodically floodedchannels are less polluted.

10. DIVASKA JAMA AND TRHLOVCA®
* Marrin Knez, the description is enticely taken from R. Gospodanf, 1985 study.

Divatka Jama and Trhlovea take a special place in Divatki Kras as
their accessible passages are lying 200 m above the flow the actual under-
ground Reka. There are several different sediments in both caves, more
flowstone generations and two groups of laminated loams, which are rela-
tively stratigraphically dated to middle and uppet Quaternary. Thirty me-
ters thick brown laminated loams are interesting paleohydrologically, pre-
sumably they are of Mindel ape, and red complex of flowstone and depo-
sits from Riss glacial probably. It is supposed that the cave Trhlovea was ac-
tive at the beginning of Pleistocene, Divatka Jama in older Pleistocenc
whereas the upper parts of Skocjanske Jame and Kafna Jama did not deve-
lop before medium, and lower channels of these caves in upper Pleistocene
and Holocene. Terra rossa on the surface of Divatki Kras was probably for-
med in Mindel-Riss interglacial,

Wider area of DivaSka Jama is built by micritic and sparioic limestones
of Turenian age, the same as our part of Trieste-Komen anticlinorium, Re-
ka synclinotium respectively, The beds dip for about 20° towards S and
SW and ncar Lokva they pass into Paleocene limestones along Divaca
fault. Treated beds are transyersally jointed and broken burc not crushed.



38 HABIC, KNEZ, KOGOVSEK, KRANJC, MIHEVC, SLARE, SEBELA KT ZUPAN

Accessible underground of Divatka Jama lies in bedded limestones
which are in the first part of the cave inclined for 15 to 20* owards W,
and in the second part for the same degree rowards S except in the channel
where the narrow passage is parallel to ridge and almost parallel with faults
oriented N-§, This relation to structure corresponds to upper visible parts
of breakdown deformed accessible spaces between rocky bottom and floor
covered by sediments and flowstones only, How filled up. lower parts of
the cave correspond to structure is not vet known. The rocky profiles of Di-
vatka Jama arc nowhere entirely exposed therefore it is difficult to recogni-
zc the extension and form of rocks cavernosiry,
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