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ABSTRACT

The racky relief cave passage surfaces helps to explain a complex genesis of a ponar cave. In this cave iraces of
the oldest water flow that had shaped the passages are preserved, the traces of faster streams flowing above the
gravel and the water which shaped the rock sutfaces as it flowed above the fine-grained sediments that fitled up the
cave. Today the water flow is found in the lower passage and the cave is shaped by the water that trickles down the
walls of the entrance shaft and by the humidity due to strong air circulation. Slight weatheriag of the rock surfaces
and flowstone is due to well-pronounced microclimatic conditions in this cave.
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INTRODUCTION

Describing speleological characteristics, | focused
my atlention on the central part of the cave and studied
cave rocky relief in this part, as the other parts are of
difficult access because of siphons. in Dimnice the cave
rocky relief reveals several important periods of the cave
development. [ attempt to point out the characteristics of
single cave features in the passages where the develop-
ment was diverse. The origin of these features are de-
scribed in detail elsewhere (Slabe, 1395).

Location and cave description

On the southern slopes of the flysch Brkini hills bor-
dering the Materija karst lowland in the north, the wa-
ters join into a superficial network and at the contact
with fimestone, where blind valleys developed (Gams,
1962), disappear underground. At the end of the blind
valley near Velike Loce, where two major streams and
their tributaries from the area near Slivie to the west,
Koveice to the east and Sv. Stefan to the north join, the
water sinks through several swallow-holes into the
Dimnice cave; so far this is the longest explored cave of
this lowland.

in front of the swallow-holes the stream is incised
into older fluvial sediments, covering the bottom of the
blind valley to a depth of about 5 m. To the north the

floodplain above the limestone base gradually rises 1o
the flysch slopes. Here and there the limestone is ex-
posed on the surface in a narrow belt between the
floodplain and the flysch background. The surface
above the cave is 525 m a.s.l. at the lowest point, near
the actual swallow-holes on the southern border of the
blind valley; from there the limestone overlaying the
cave rises westwards to a doline-pitted plateau, at about
580 m a.s.l. The cave passages explored so far are in
their entirety accessible only to cave divers and they
extend from below the blind valley to the elevation
called Na Grizcah, which lies to the west of the en-
trance shafts being about 500 m north from Mark-
ovicina, The swallow-hole leading to the cave is not ac-
cessible as it is filled by breakdown boulders.

The area of contact karst consists mostly of the Cre-
taceous limestones; only in parts of the ponor and below
the alluvial plain are there Paleogene Kozina lime-
stones. The rock layers strike northwards and north-
eastwards, dipping by 30-60°, and make a parn of the
recumbent Materija anticline which is Dinarically trend-
ing and developed after deposition of the Locene flysch
beds {Plenicar, 1961, 95).

The cave {Figs. 1a and 1h) may be entered by steps
cut inte the sides of a shaft, 40 m deep; the cave con-
sists of two tevels. It reaches the surface also by another
shaft above Male Dimnice.
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Fig 1a: The Dimnice cave plan.
SI. 1a: Nacrt Dimnic.
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Fig. 1b: Longitudinal cross-section with rocky relief.

1. traces of water trickling down, maisture condensation and freezing,
2. fraces of water flow,

3. along-sediment rocky features,
Sk 1b: Vzdolzni prerez jame s skalpim refiefom,

1 sledi poizece vode, kondenzacije viage in zmrzali,

2 sledi vodnih tokov,

3 obnaplavinske skalne oblike.
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Below the shait, the upper dry passage opens. The
higgest cave spaces are found just in the entrance part.
Northwards the Vhodna Dvorana leads into Bela Dvora-
na, a 40 m wide and up to 20 m high chamber; it is
separated from Male Dimnice only by speleothems; this
is a 60 m long and 50 m wide passage from which the
shaft leads to the surface. Eastwards the cave leads into
the most spacious part of the upper level, Vodna
Dvorana, 50 m wide and up to 30 m high; this chamber
lowers eastwards to the contact of breakdown with the
lower, active level. Northwards the passage is narrower
and lower and it continues by Vilinska Dvorana, a 25 m
wide and up to 15 m high chamber which lies 10 m
above the level of the northern part of Vodna Dvorana.
It is followed by Dvorana Kotlic, which is at first 15 m
wide and of the same height and after an oxbow to the
east it is only 3 m wide; the passage opens into Podarna
Dvorana, a 30 m wide and 20 m high breakdown
chamber; from there it lowers eastwards into a break-
down transverse where the lower level is reached for the
second time. The chamber continues into Ponvidna
Dvorana and then Paletna Dvorana. Paletne Dvorana is
25 m wide and up to 10 m high. The main passage, 150
m long and 15 m high, runs south-eastwards, and is di-
vided by flowstone into two chambers, called Kitajska
Dvorana and Kenéna Dvorana, and from it branches off
to Fosiint Rov, up to 10 m wide.

Through breakdown passages the lower level, where
water flows, may be reached. Below Podorna Dvorana
opens up the so-called Pus¢ava, a passage 15 m wide
and up 1o 20 m high that continues eastwards into a nar-
row passage called Thamesis; this one is separated by
siphons into several parts. The right initial branch of the
cave approaches the swallow-hole eastwards within 15
m, while the left branch collects water from several
swallow-hcles at the southern border of the blind valley.
At the bottom of Vodna Dvorana lies Spodnja jama; the
water passage is 6 m wide and 2 m high downstream
from the old water catchment. At first it leads south-
wards, and after 100 m it fums southwest, Between
Pustava and Spodnja Jama there are collapse Dihalniki
where water flows through breakdown beulders, and
either stagnates or flows over cascades.

The upper level is about 500 m a.s.l. and is 2000 m
long. In the entrance part of the cave the level of the
larger chambers is some 10 to 20 m higher due to roof
collapse and accumulation of breakdown boulders on
the floor. The lower level, about 4000 m {ong, gradually
descends westwards from the swallow-holes that are at
525 m as.l to reach 430 m as.l Particularly in the
eastern part this level consists of two passages that are
parallef at a vertical distance apart of 10 m and in sev-
eral places connected by breakdowns, The upper pas-
sages of the cave below the swallow-holes are higher
due to breakdowns.

The central patt of the cave lies in the Upper Creta-

ceous Turonian and Cenomanian limestone. The beds
dip towards northeast or north-northeast striking for 40~
50°. The rock is densely fractured and fissured with pre-
vailing NW-SE and NE-SW wrends. The passages of the
cave have the same direction. The levels connected by
breakdown passages are parallel, indicating their origin
along the same crushed zone of the rocks.

The rocky bottom is not seen as it is thickly covered
by deposits transported info the cave and by breakdown
boulders and rubble.

Loam covers the bottom and sometimes even gently
sloping walls in Konena Dvorana, in juzni Rov that joins
this chamber, and in Dvorana Kotlic on the upper level.
Older loam may be traced also in cross-section of spe-
leothems. At the lower level the loam is found on gently
staping walls in Puicava; at its bottem the stream flows
over pebbles and they are found even § m above the
actual river-bed. In Spodnja Jama also the stream flows
over flysch pebbles, some of them are coated hy car-
bonates and they are cemented inte weakly consoli-
dated conglomerate on the riverbank. Gravel is found in
the upper level also. In Kon¢na Dvorana it is seen in a
hole at the north-west below the flood loam and in JuZni
Rov below the uncovered cross-section of fine-grained
flood cover of the floor. Flysch pebbles are also along
the flowstone that separates Koncrna Dvorana and
Paletna Dvorana and on gently sloping walls of Fosilni
Rov and Paletna Dvorana. Nadja Zupan Hajna (1994)
studied the flood loams in Dimnice.

in the cave there are many flowstone cones and
speleothems that divide otherwise uniform passage into
several parts, large enough to be called chambers. In the
lower levei, old speleathems and flowstones are also
preserved in a river-bed and now water flows through
and above them.

A considerable part of the floor in the upper level,
and in Dihalniki and Puicava of the lower level, is cov-
ered by breakdown blocks, in particular in sections that
developed in more crushed rocks and are now higher
due to breakdowns.

Due to distinctive breakdown, the rocky surface of
the cave is also mostly shaped by collapses. Only the
upper half of Juzni Rov still bears a semicircular cross
section with a distinctive corrosion notch below the
ceiling. On the perimeter there are scaflops. The rock
surfaces shaped by water flow are also preserved in a
part of the ceiling of Ponvi¢na Dvorana and in Dvorana
Kotlic. On the lower level there is a characteristic cross
section due 1o water flow downcutting preserved in
Vadni Rov and in the lower part of Puicava.

CAVE ROCKY RELIEF
Rocky features are to a large extent transtormed by

younger weathering and breakdown and partly covered
by flowstone; the bottom of the cave is thickly covered
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by sediments, breakdown rubble and larger blocks thus

offering only a partial insight into speleogenetic phases.

By the shape of the rocky perimeter one may distin-

cuish:

a. racky features doe o fast water flow,

b. rocky features along the sediment,

c. breakdown due to weathering and collapse of the
rocky perimeter,

d. traces of condensation corrosion and thin weathering
of the rocky perimeter due to cave microclimate,

e. features due to water trickling down the walls of en-
trance shafts.

Rocky features due to a fast water flow

Scaflops and ceiling pockets in the {ower passage

Fig. 2b: Cross-section of Pustava.
Features due to a fast water flow on the lower level 1. wall notches with scalfops,
are traces of the youngest period of the cave develop- 2. ceiling solution cup,
ment. The only exception is the wall above the river-bed 3. below-sediment wall notches.
in Pustava dissected by semicircular longitudinal ) 2b: Predni prerez Pustave.
notches. To the north-eastern side of the passage, some 7. stenske zajede s fasetami,

2. stropna kotica,
3. podnaplavinske stenske zajede.

20 m in front of the siphon, the river-bed is cut down
deeper. The north-western perimeter of the river-bed is
dissected into semicircular horizontat notches, about 1
m acress, arranged in steps above the bed.

Scallops are on the walls of the river-bed. In the
lower part they are smaller, from 30 to 50 mm across;
higher up they are bigger, from 50 to 100 mm across. In
narrow noiches, about 0,15 m across, parallal to the
water flow, wide flutes from 60 to 70 mm developed.

Similar distribution according to size is found every-
where in the river-bed of Pus¢ava. tn the middle of the
passage there are scaltops on the convex part of an ox-
bow (Figs. 2a, 2b) while on the other bank there is a gra-
vel dam. Above the water flow of a medium discharge
the scallops are 40 mn across, 2 m higher the diameter
tncreases to 70 mm. About 0.1 m above the present
water flow the longitudinal wall notch ends, and water
flow shapes a new one. Water transports the gravel and
deepens the river-bed.

Scallops are also on the rock perimeter and on rock
blocks in the river-bed of Dihalniki. Above the water
fevel of a medium water table their diameter is 50 mm;
higher up, up to 5 m above the water level, the scallops
are bigger, up to 100 mm across,

On the perimeter of Spodnja Jama (Fig. 3) the scal-
lops are of the same size, being 50 mm across. The
ceiling along the fissures is deepened into notches due
io a typical turbulence of a slower water flow occurring
when the passage is completely flooded. About 0.2 m
Fig. 2a: Scallops above the stream. above the level of the medium discharge the passage is
$). 2a; Fasete nad potokom. indented into a new wall notch. There are pothofes in
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Fig. 3: Cross-section of Spodnja fama.
1. scallops,

2. solution cup.
51, 3: Precni prerez Spodnje jame.

1. fasete,

2, stropna kotlica.

the flowstone floor, 0.1 m across whirling small pebbles.

When flood water retreated from lower passages,
water started to remove the loam and to cut into the
older river-bed, covered by gravel,

The notches were uncovered due to c¢hanges in
water level when the periods of downcutting into the
rock bottom alternate with deposition and transport of
gravel.

Bigger scallops preserved higher above the actual
water level were excavated by a slower water flow,
When there is a lot of water the passages are less per-
meable and the water flow consequently slower. Faster
flows incise smaller scallops in the lower parn of the ri-
ver-bed. In Spednja Jama the scallops are smaller over
the whole perimeter due to smaller cross section of the
passage; so the water flowed through the entire tube
faster even when it was completely flooded.

o AR T

Fig. 4a: Old scallops it fuzni Rov.
8. 4a: Stare fasefe v Juznem rovi.

Today water is deepening its river-bed, removing
gravel and downcutting into flowstone.

it is difficult to ascertain whether the flowstone in the
river-bed had been depasited before the flood infill by
fine-grained sediments or afterwards. The fact is that
water pierced through the larger flowstone cones, and
single speleothems are preserved in the middie of the
water current; they were deposited at a time when the

river-bed was dry.

Old rocky features due to water flow

On the perimeter of the upper old passages there are
not many features left from the old water flow. Probably
they are hidden below a thick cover of sediments; often
they were removed by weathering of the rock perimeter
or transformed by corrasion at the contact with flood
ipam.

Scallops, ceiling pockets and wall notches are the
features due to fast water flow.

The scallops are best preserved (Figs. 4a, 4b} on the
ceiling and on the eastern wall of juzni Rov where it
joins Kanéna Dvorana. The size of scallops gets smaller
upwards. The biggest, 50 or more mm acrass, are found
at the lower part of the wail and alse on a break-down
block en the floor. In the central part of the wall the
scallops are 30 mm across. The smallest are found in a
sernicircular notch on the upper part of the walls and on
the roof; they are only 15 mm acroess.

Fig. 4b: Cross-section of JuZni Rov.
1. scallops,
2, above-sediment channel,
81, 4b: Preni prerez juznega rova,
1. fasete,

2. nadnaplavinski leb.

107



ANNALES 11/'97

Tode) SLABE: THE CAVE ROCKY REUIEF OF TRE DIMNICE CAVE, 103-314

Fig. 5: Longitudinal section of Bar.
1. solution cups,

2. scallops,

3. above-sediment ceiling channels.
S§l. 5: Vzdolzni prerez Bara.

1. stropne kotlice,

2. fasete,

3. nadnaplavinski stropni *lehovi.

On the south-western wall of the Paletna Dvorana,
close to the passage from Kitajska Dvorana, there are
scallops in the wall of an overhang above the recent
floor covered by flowstone. They are 30 mm across and
partly blurred due to corrosion at the contact with loam
infills in the passage. On the same wall the surface of a
wall notch, which passes along the passage roof and has
on the floor flysch pebbles coated by a thin layer of
loam, is covered by scallops. These are 15 mm across;
that is they are smaller than those at the lower part of
the wall.

in the Fosilni Rov there is on part of the ceiling a
network of not distinctive solution niches, 50 mm
across. It seems that this is a part of the scalloped sur-
face of a former water passage which was later reshaped
due to conrosion above the loam infill and due to break-
downs. On the floor and even on the walls a small
amount of flysch pebbles is preserved.

On the western side of Ponvicna Dvorana there is a
vault, about 2.5 m wide, incised into the roof. On the
vaulted roof there are smaller scallops, 30 mm across.

A semicircular notch, about 3 m in diameter, in the
south-western wall of Kon¢na Dvorana, lying at the
level of the southern passage, is probably a centinuation
of the same features due to the same water ffow. But the
surface of the wall notch was later transformed due to
corrosion at the contact with loam.

In the lower part of the northern wall of Marmiina
Dvorana is a relict of the best preserved water passage
{Fig. 5) partly transformed below the loam deposits. The

semicircular overhang Bar is 10 m long and 6 m wide,
incised into the wall about 2 to 3 m above the passage
floor; the whole north-eastern part of Marmitna Dvorana
is coverad by loam.

The upper parts of wall and roof of the overhang
consist of big solution cups, up t0 1 m wide and up to 2
m deep. Most of them developed along the fissures; the
character of fissure influenced the shape of solution cup.
Along distinctively vertical or only slightly inclined fis-
sures, some deeper solution cups, narrowing down-
wards, developed. Along thinner fissures there are shal-
low selution cups of semicircular cross-section; some
are composite, inside a larger one there is another one
or several smaller ones. Solution cups that were not
controlled by fissures are the most shalfow. The solution
cups are due o turbulent water flow in a Jeeward side of
a wall notch where the rock was easily dissolved slong
a fissure. Due to the diversity of thin fractures the effi-
ciency of downcutting was different and composite so-
lution cups developed. it seems that the deepening and
conical narrowing of deep solution cups was controlled
by water disappearing through a fissure. On the outer
surface of the overhang there are smaller scaliops due ta
fast water flow, about 30 mm across.

There are two periods of old rocky features due to
fast water flow. it may he concluded that different sizes
of scaliops on the upper part of the rim which are dimin-
ishing toward the ceiling are contralled by different
water flow velocities. The rock type of the surface that
also alfects the size and shape of scallops, does not
change in a cross-section of this passage. Such a case
exists in juzni Rov of Kenc¢na Dvorana and in Paletna
Dvorana. Also in the vaulted roof of Ponvicna Dvorana
there are smalt scallops preserved. Gravel remains in
many places, alse above older flowstone. One may
suppose that water filled the passage with gravel and by
diminishing its diameter the velocity of flow increased.
This is a swallow-cave and water easily transported
gravel into it. Horizontal wall notches in Juzni Rov
clearly mark the levels of gravel infill above which the
water used to flow.

Sclution cups and scallops in Bar and on the {ower
part of the wall in Paletna Dvorana are traces of older
water flow that used to flow in lower parts of the pas-
sage which was at the time of formation of the upper
part covered by gravel. The scallops and solution cups
in Bar developed at the same time. The scallops are due
to water flow strongly washing the exposed parts of the
wall, and on the leeward side of a niche bigger local
whirls developed, shaping solution cups.

Along-sediment rocky features
Prevailing traces in rock surface of the cave are due

10 water flow above the flood foam and to rock weather-
ing at the contact with loam. They are found on both
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Fig. 6: Solution cups in Ponvicna Dvorana,
L. 6: Stropne kotlice v Ponviéni dvorani.

levels where walls and ceiling have not been trans-
formed by later breakdowns and water flow.

Traces of slow water flow above the foam sediments in
the passages

On the ceiling and upper parts of the walls above the
foam sediments solution cups and large scallops, as well
as water level horizons, are evidence for a slow water
flow.

in the upper level of the cave solution cups are pre-
served in Kond¢na Dvorana, in Paletna Dvorana near the
passage from Kitajska Dvorana, in Ponvi¢na Dvorana, in
Dvorana Katlic and in Vilinska Dvorana and also on the
roof of the overhang in the south-western part of Male
Dimnice. In the lower level they are found only in a
high passage called Puicava.

Solution cups may be divided into two types:

1. semi-circular sofution cups, 0.5 to T m across, are
individual and developed along non-distinctive fissures,
in relation to their diameter these solution cups are shal-
low. Some of them are composite. In a bigger solution cup
there may be one or more smaller ones; this is contralled
by the character of the fissure where they developed.

2. Solution cups of ellipsoidal openings (Fig. 6}, nar-
rowing downwards like a cone, developed ajong well-
pronounced fissures. Their longer diameter is 0.5to T m.

It is typical that their depth is greater than the diameter
of the opening. Often they appear in a series along a fis-
sure or they are combined into acompasite solution cup
of an undulatary cross-section. Ceiling cups developed
in a water-filled passage with a slow water flow that dis-
solved and whirled along the fissures. it seems that they
were deepened by a mixture carrosion as water may
suck the water from fissures. The axes of cups are differ-
ently inclined depending on the fissure character and
water turbulence.

At the place where Kon¢ni Rov joins Kondna
Dvarana there are big scallops, 0.3 m in diameter, in-
cised into the roof and northern wall. Similar scallops
are found on the roof of a narrower, the north-eastern
part of Dvorana Kotlic. {n the narrower part of the pas-
sage the water flow above the loam sediments was
stightly faster and it shaped scallops.

Below-sediment notches (Fig. 7) along the wall de-
veloped at the time when the passage was for a longer
period filled by loam and water flowed above it; they
are preserved in Ponvicna Dvorana where there are, in
the south-eastern part of the passage, two parallel
notches below the roof; in the north-western part of the
passage there is a lower notch showing that the level of
deposits changed. Alsc in Puscava there are two well-
preserved wall notches 3 m below the ceiling on both
sides of the passage.
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Fig. 7: Cross-section of Ponvicna Dvorana.
1. solution cup,

2. below-sediment wall notch,

3. above-sediment ceiling channels,

4. scallops.
$l. 7: Precéni prerez Ponvicne dvorane.

1. stropna kotlica,

2. podnaplavinska stenska zajeda,

3. nadnapfavinski stropni Zlebovi,

4. fasete.

Above-sediment ceiling and wall channels and anasto-
moses

About the anastomoses network in Paletna Dvorana
{Fig. 8) I wrote in Acta Carsologica (Slabe, 1987,

In the north-eastern part of Ponvicna Dvorana there
are bigger ceiling channels, up to 1 m deep; most of
them have omega-shaped cross-section. On flat bulge
ends with square cross-section, T m across, lying be-
tween big channels, there are smailer channels, 20-20
MM across. »

In the ceiling of a semi-circular notch in the south-
south-western wall of Keniéha Dvorana there is two
square meters of branching network with 50 to 100 mm
wide channels with margin outflow channels directed
downwards.

In Juzni Rov near Koné¢na Dvorana there are ceiling
channels, 0.15 m wide and 50 mm deep, incised into
scallops forming a smaller anastomosis network.

In Bar there are ceiling and wall channels, 50 mm
acrass, even hetween the already mentioned solution
cups and within them. This passage was filled by loam
up to the roof and when flood water was flowing away it
penetrated befow the overhang and incised inte the
rock, outflow channels and flutes at the contact with
loam. A part of water came through the fissures in solu-
tion cups at the final part of Bar; channels are seen in
flanks of sclution cups.

In the north-western part of Kitajska Dvorana there is
in the north-north-eastern overhanging wall striking for
55°, a dense network of above-sediment wall channels.

They are 20 to 50 mm wide and 0.1 m deep. Between
the bends of incised channels there are conical wall
pendants. A network of channels incised deeper into the
overhanging wall is a transitional feature between the
channels where water trickled down over vertical or
inclined wall and ceiling channels and a branching
network which develops in the overhanging of a local
flood zone.

The features developing at the coniact with Joam
infills are found on southern and north-western marginal
parts of the Vodna Dvorana roof, on an overhang, close
to the hottom at the northern part of Male Dimnice and
also on walls and breakdown blocks in the passages
between the levels.

Below-sediment channels are found on the walls of
Puicava and Dihalniki in the lower level and they reach
up to the river-bed where they are partly reshaped by a
water flow.

In short, a branching network of anastomoses and
channels are found on ceiling of lower passages and
overhangs, and wall channels on gentle, vertical or
overhanging walls of passages, but all of them below the
level of a former loam infill.

The upper part of the wall which was in contact with
joam is weathered.

In Juzni Rov there are semicircular below-sediment
notches on walls, 5-20 mrn across, They are either inde-
pendent or combined into a hollow of irregular shape.
They 10c are due to corrosion below humid foam sedi-
ments. :

On the south-eastern overhanging wall of Vodna
Dvorana there are above-sediment solution cups along
fissures which allowed the contact of fine-grained sedi-
ments and water.

In wet periods farger amounts of rain at the surface
caused flooding underground and deposition of loam
inta passages. Water flowed through upper parts of the
passages above the consclidated loam. When the floods
retreated, water reached the contact of loam and rock.
As shown by the shape of rocky surface in breakdown
traverses, the evels were associated in a united system
during floods. A similar vertical distribution of features
as this appearing on the perimeter of passages of both
levels is due to different flood and loam levels in the
cave. Below the present lower passages there must be
still lower passages; this is indicated by wall above-
sediment channels preserved close to the present water
flow.

Traces of weathering and breakdown of rock
perimeter

The rock surface of the modern cave was mostly
formed by weathering and breakdown; the only excep-
tion are rare traces of water flow.

In the cave one may observe breakdown according
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to shape - block, slab, chip, plate and roof-fali.

Stone and houlder falls, rubble and blocks remained
on the floor of the passages. Below faults, as for example
such as those between Paletna Dvorana and Fosilni Rov
and below Vhodno Brezno, block piles are preserved.

The features on the rocky perimeter evidence the
time sequence of weathering and breakdown processes.
They are divided into a period before the fload filled the
passages with loam and a younger period when the pas-
sages were mostly empty. More evidence for the first
period exists. A good example of passage formation
along the bedding-ptane is the north-western overhang-
ing wall between Konéna and Paletna Dvorana. the
wall is intersected with hefow-sediment channels. Next
to traverse from Kitajska to Paletna Dvorana there are
above-sediment anastomoses on a break-down block,
fallen from the scalloped wall. Al prominent faults there
are two breakdown squeezes between the levels and
entrance shafts.

The stable arched roofs of Vodna and Vhodna
Dvorana and Male Dimnice are the results of younger
weathering and breakdown of a rocky perimeter. On
vaulted roofs there are no signs of loam fills.

Due 1o the accelerated weathering and breakdown
of rock perimeter in all the periods of cave’s genesis the
spaces became larger, the passages were moved up-
wards due to breakdowns and entrance shafts appeared.

Rock features due to microclimatic properties
of the cave

The Dimnice cave represents a special speleocli-
matic type of cave. This is a system of two, unequally
deep interconnected shafts and horizontal passages.
When the air outside is cooler than inside, the cold air
enters through a deeper shaft, warms up underground
and rises through the nearby shaft together with the air
from horizontal passages. When warmmer air from the
shaft reaches the surface, mist appears if the atmosphere
is humid {Gams, 1972, 35

Habic (1985) observed the results of dynamic mi-
croclimatic factors in the cave. Due to the abundant ex-
change of cave air with external air, the influence of
condensation corrosion is strongly seen on weathered
speleothems. During the winter the condensed moisture
even freezes. Condensation zone may be recognised in
typical changes on speleothems far inside the cave,
even in parts where there is no freezing. In general the
external ¢limatic influences are felt only in the entrance
parts of the cave,

Features due to microclimatic processes in the cave
may be divided inte traces of condensation moisture,
and collapses as the rocky perimeter weathered because
of moisture freezing on the walls.

! explained the conditions relating to condensation
motsture on the walls and its effects in the case of
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Fig. 8: Anastomoses in Paletna Dvorana.
Si, 8: Anastomoze v Paletni dvorani.

Komarjev Rov in more detail elsewhere (Slabe, 1988).
Condensation moisture also affects rocks and flowstone
in some parts of perimeter in Vodna and Vhodna
Dvorana and in Male Dimnice.

The intrusions of winter cold air through the en-
trance shaft may cause freezing of moisture in the en-
trance parts of the cave: most of the humidity is in fis-
sures so the weathering of rock surface and flowstone is
accelerated. The weathering is still a slow process and
usually only smaller pieces of rocks are broken down.

Features due to water trickling down the walls of the
entrance shafts

After percolating through the cave roof the saturated
water may deposit flowstone when it reaches the cave,
forming typical features. The best traces of aggressive
trickling water are seen on the southern side of Vhodno
Brezno where there are narrow and shallow flutes on
vertical part of the wall and on the ceiling of the over-
hang some 10 mm tong roof pendants fram which water
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falis in small drops. Similar features exist also on the
northern wall of Male Dimnice.

THE IMPORTANCE OF ROCK FEATURES IN
STUDYING THE SPELEOGENESIS OF DIMNICE

The rock surface of Dimnice cave may explain the
periods and factors that led to its present appearance.

In relatively diverse climatic and hydrologic condi-
tions in the Pleistocene the water from the flysch re-
charge area was sinking underground, downcutting into
flysch landscape and creating a cave system on several
levels. The periods of water level lowering and karstifi-
cation alternated with floods and sediment deposition.

The oldest preserved features in the rocky perimeter
aof the upper level are traces of a fast water flow. At first
scallops and solution cups on the lower part of the pe-
rimeter appeared. Scallops on the upper part developed
when water again started to flow above the gravel sedi-
ments. The lower levels were already developed at that
time as there are remains of gravel in the traverse from
Kitajska Dvorana into Paletna Dvorana preserved above
the flowstone and breakdown rubble which cover the
rock bottom of the passage. Caves are filled with sedi-
ments in cold climatic periods (Kranjc, 1981, 77) and in
one such period the water started to flow again through
passages transformed by breakdowns. The former pas-
sages could probably be compared with the present in
the initial part of Spodnja Jama; the latter is, however, in
the phase of the river-bed deepening and the gravel is
already transported out of the cave.

Most of the rock perimeter was later transformed by
weathering and break-down. | attribute the breakdown
connections between Podorna Dvorana and Puicava,
and Vodna Dvorana and Spodnja jama, and Dihalniki,
and the origin of entrance shafls which connected the
cave with the surface, to the period before the passages
were flooded. Older weathering and breakdown of the
rocky perimeter before the last prominent flood infill of

the cave with fine-grained sediments belongs, it seems,
to the last Wiirm stadial. A distinctive weathering at the
surface and underground was mentioned also by Go-
spadaric {1985, 27) as a result of very Jow temperatures
at that time when the entrance shafts probably opened.

Climatic changes caused several floods and the cave
was filled up by Joam, leaving only some space for
water to flow below the roof. When the floods retreated,
the lower passages were emptied of loam first and water
that remained above the loam flowed downwards at the
contact of rock and loam. According to the distribution
of rocky features | infer that the two levels of the cave
were already connected at the time of high floods.
Water that flowed before the floods in the present low or
even lower passage filled lower and upper parts of the
cave during high floods. Traces of water flow above
loam fill are seen in the lower and upper parts of the
cave. Traces of water trickling down at the contact of
Joam and rock are seen in the present river-bed. it seems
that above-sediment rocky features developed at the
time of the Upper Wisym and Postglacial flooding.
Younger loam fills are mentioned by Gaspodaric (1975,
100, 112; 1982, 191) as appearing in other parts of our
karst also.

In the Holocene, sediments were removed and
deposition of flowstone and breakdown of speleothems
started {Gospodari, 1976, 81; Table 2); in the first place
the loam was transported out of the cave and water flow
started 10 incise into the gravel and flowstone and
breakdown blocks that cover the floor of the lower level.

Most prominent is the younger weathering and
breakdown of the rock surface in Vodna, Vhodna and
Bela Dvorana and in Male Dimnice. The roof in these
biggest spaces of the cave system is dome vaulted.

Weathering of rock surfaces and flowstone due to
condensation corrosion, weathering of the rock surface
due to freezing and trickling of aggressive water down
the walls of shafts are the youngest processes of cave
formation in the upper level.
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SKALNI RELIEF DIMNIC

Tadej SLABE
Institat za raziskovanje krasa ZRC SAZU, SI-6230 Postojna, Titov Trg 2

POVZETEK

Na juznem pobociu flisnik Brkinov, ki na severu obrobljajo krasko Matarsko podeije, se vode zbirajo v povrsinsko
mreZo fn na stiku z apnencem, kjer so nastale slepe doline, ponikajo v krasko podzemije. Na koncu slepe doline pri Ve-
likih Lo¢ah, kamor se stekajo vode iz dveh vedjih potokov s pritoki z obmodja med Sliviem na zahodu, Kovcicam na
vzhodu in Sv, Stefanom na severu, skozi vec ponorov ponikajo v jamo Dimnice, ki je dostej najdalisa raziskana jama v
wpodoliu.

Ponikalnica je pred ponori § meftov globokoe vrezana v starejse recne naplavine, ki prekrivajo dno slfepe dofine. Na-
plavinska ravnica, ki je na apnendasti podlfagi, se proti severu polagoma dviguje v flisna pobodja. Ponckod se apnen-
casta podlaga pokaZe na povriju 3e v ozkem pasu med aluvialno naplavine in flisnim zaledjem. Povrsje nad jamo je
totej najnizje s 525 metri nadmorske visine pri danasnjif poncrih na juZnem robu slepe doline, od koder se proti zahodu
apnencasti obod nad jamo dvigne na 580 mefrov nadmorske visine v vitacasti plato. Rovi doslej raziskane jame, ki so v
celoti dostopni le potapliasko spretnim jamatjem, segajo izpod dna slepe doline do vzpetine Na grizcah, zahodno od
vhodnih brezen, 500 metrov severno od Markovicine. Jamski ponor ni prehoden, saj ga zapolnjuje podorno skalovje,

Po skalnem reliefu Dimnic predpostavijam obdobja in ajih dejavaike, ki so bili adlocilni za danasnjo jamsko
podobo,

V razmeroma pestrih klimatskih in hidroloskih razmerah v pleistocenu se je voda, ki se je stekala s flisnega zaledja in
ponikala v apnenec, viezovala v flisni rob in ustvarifa vecnadstropni jamski splet. Obdobja nizanja vodne gladine in
zakrasevanja so se menjavala z obdobji poplavijanja in nanosov naplavin,

Najstarefse ohranjene oblike na skalnem obodu zgarnjega nadstropja so sledi hitrega vodnega toka. Najprej so
nastale fasete in kotlice na spodnjem delu oboda. Fasete na zgornjem delu obada pa so nastale, ko se je nad prodno
naplaving skozi tav ponovno zadel pretakati vodri lok. Vodni tok si je pred tem Ze oblikoval spodnje rove, saj so ostanki
prodnega nanosa na prehodu iz Kitajske v Paletno dvorano ohranjeni tudi nad sigo in podornim gruséem, ki prekrivata
skalno dno rova. Zapolnjevanje jam z naplavinami je znacilnost hladnib klimatskih obdobij (Kranjc 1981, 77} in v enem
takih so skozi deloma 2e podorno preoblikovane rove zopet zaceli te¢i vodni tokovi. Takratne rove bi verfetno fahko
primerjali z danasnjo podobo zacetnega dela Spadnje jame, le da je slednja 2e v obdobju poglablianja vodnega korita in
tako odnasanja praoda iz rova.

Vecina skalnega obada se je nato preoblikovala zaradi razpadanja in podiranja in zacbijene oblike vodnih rovov so
le redii odseki med oglatimi povisinami odlomov. Tudi podorne povezave med Podorno dvorano in Puscavo ter Vodno
dvorano in Spodnjo jamo ter Dihalniki in nastanek vhodnih brezen, ki so jamo kiimatsko povezala s povr§jem,
pripisujemn obdobju pred poplavaim zalivanjem rovov. Starejse razpadanje in podiranje skainega oboda pred zadnjo
iziazito poplavno zapolnitvijo jame z drobnozenatim sedimentom je, kot kaze, iz obdobja zadnjega wiirmskega
stadiala. fzrazito razpadanje tako na povrsic kot v podzemliju je ornenyaf tudi Gospodaric (1985, 271 kot postedice zelo
nizkik temperatur tega obdobja. Takrat so se verjetno odpria tudi vhodna brezna.

Klimatske spremembe so povziocile veckratne poplave, ki so jamo zapolnile z ilovico, le pod stropom se je nad njo
pretakala voda. V obdobjih umika poplav so se najprej izpraznili spodnji rovi, in voda, ki je obvisela nad ifovico, je
odtekala navzdol ob stiku kamnine in ifovice. Po razporeditvi skalnih oblik sklepam o povezanosti jame v ¢asu poplav.
Voda, ki se je pred poplavo pretakala v danasnjem spednjem ali celo niZjem rovu, je obr visokih poplavah z ifovico
zapainila spodnje in zgornje dele jame. Sledi pretakanja nad ilovnato zapolnitvijo jame se namreé ponovijo v abeh
nadstropfih. Sledi pofzenja vode ob stiku Hovice fn kamnine pa segajo vse do danasnjega vodnega korita.
Nadnaplavinske skalne oblike so, kot kaZe, nastale v Casu zgornjewditmskega in postglaciainega poplavijanja. Miajse
itavnate zapolnitve omenja Gospodari¢ (1976, 100, 112; 1982, 191) tudi v drugih delih nasega krasa.

V holocenu, 2a katerega je znaditag izpivanje naplavin, odlaganje sige, podiranie kapoikov {Gospodaric 1976, 81,
tabela 2}, pa je bila najprej iz jame odnesena ilovica in vodni tok se je zacel vrezovati v prodno nasipino in sigo ter
podorne bloke, ki prekrivajo tfa spodnjega nadstropja.

Najbolj izrazito je mlajse razpadanfe in podiranje oboda v Viadni, Vhodni in Beli dvorani ter v Malih Dimnicah.
Strop vleh najvecjih prostorih jamskega sisterna se je kupolasto obokal.

Preperevanje skalne povrsine in sige zaradi kondenzpe korozije, razpadanje skalnega oboda zaradi zmrzovanja
viage in polzenje korozifsko agresivne vode po stenah brezen so najmiajsi pracesi jamskega preablikovanja v zgornjem
nadstropju.

Kiju¢ne besede: jamski skalni relief, oblikovanje in razvoj kragkih votlin, tstrski kras, Slovenija
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