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SKOCJANSKE JAME (The Caves of Skocjan)

The Caves of Skocjan (Skocjanske jame) present the biggest natural curiosity of the
whole Classical Karst (Fig. 1) between Trieste Bay and Vipava valley. Together with blind
valley of Vreme and Divata karst along the narrow ponor border of river Reka they make
part of typical morphogenetical unit of contact karst, unique in Europe regarding its
phenomena and dimensions.

THE HISTORY OF EXPLORATIONS

The virtual investigations in Skocjanske jame (Fig. 2) started in 19™ century. In 1819
Mahordi¢ explored the entrance, in 1823 Tomin¢eva jama was discovered and the stairs
were built into Velika dolina. A. Schmidl discovered *Schmidlova dvorana® and passage to
"Rudolfova dvorana'. The time of systematic exploration and cave display in Skocjanske
jame started around 1880. Mullerjeva dvorana, Dvorana ponvic, final siphon and Tiha jama
were discovered between 1884 and 1904. In the same time the local cave workers
constructed the footpathes and bridges. The main changes in after war period -are
electrification in 1959 and elevator from Velka dolina in 1986, Beside speleological
exploration and underground discoveries the natural history science frequently went
parallelly to explorations. The Brother Imperato water tracing belongs among the oldest in
the world, as well as the tracing test with fluorescein in 1891. The studies of water
connection, geological, mineralogical, sedimentological, and morphological studies occupied
Morlot, Schmidi, Martel, Marinitsch, Timeus, Boegan, Gams, Gospodari¢, Petkov$ek .. The
natural reserve Skocjanske jame and its vicinity was listed in 1986 as natural and cultural
heritage at UNESCO as the example of the caves of extreme dimensions and karst
landscape with rich history and interesting cultural tradition.

(}EOLOGY AND MORPHOLOGY OF DIVACA KRAS (CLASSICAL KARST) AND
SKOCJANSKE JAME

Kras belongs to Outer Dinarids making part of Dinaric carbonate platform. The oldest
rocks of Divaca kras are limestones of miogeosinkline facies of Cretaceous age. They are
followed by Paleocene limestones developed in miogeosinkiine facies, too. Younger flysch
rocks occur in eugeosinkline facies of Eocene age. The rocks of Lower Cretaceous
developed as bituminous limestones and dolomites laterally passing to each other.
Turonian age is dark grey, compact, bedded limestone alternating with rudist limestone.
Senonian block is composed by lower and upper part. In lower part there are rudist
limestones and in the upper part grey-brown, partly fresh water and partly marine
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rocks, developed in unequal depth.

Geological investigation evidenced that accessible channels of Skocjanske jame
developed in Turonian and Senonian, mostly thick-bedded limestones with exception of
Tiha jama, built in thin layered Cretaceous and Paleocene limestones (Fig. 3).
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Hilly region on the east drained by Notranjska Reka is built by impermeable Eocene
flysch. The contact with Paleocene and later Cretaceous limestone lies 4.7 km SE from
Skocjan. The strata are oriented in the Dinaric direction (NW - SE), and belong to the SW
wing of the anticline, of which the entire Trieste - Komen Plateau consists. in the cave the
strata decline by 10 -20 SW wards. The faults run parallel with the strata, but also across
them (NE - SW). The faults along the sliding plane are horizontal.

According to the shape and situation the collapse dolines (Fig. 4) were classified by I
Gams (1983) into four generations. The bottoms of the collapse dolines of the oldest
phase are on average altitude 430 m, second and third phase on 355 m and the youngest
fourth phase on 296 m.

Although the age of collapse dolines and ponor channels in Skocjanske jame and Divaski
kras is not yet absolutely dated we infer by the geomorphological signs to Quaternary
development. Valley incision and underground hollowing were followed because of
climatical changes by filling up, and maybe tectonical movements have influenced the
changes in the underground.

Big permeability of contact karst near Skocjanske jame, the volume of the biggest
collapse doline Sekelak is more then 8.000.000 m®, and the biggest hall Martelova Dvorana
more than 1.500.000 m®, is obviously the effect of favourable geological setting and big
erosion and corrosion power of sinking Reka river in the contact area.

HYDROLOGY

Reka gathers the water from more than 350 km® of the surface, from it 60% are
impermeable flysch while the karst background on Sneznik (1797m) and an the area of
Slavensko - Kosanski kras are not yet precisely defined. Two kilometers before the ponor
under Skocjan approximatively Reka flows through 60 to 80 m deep narrow canyon. It is
sharply cut into plain of Naklo terrace on 400 m asl, its origin is not yet well explained.
The actual Reka ponor lies under 108 m high wall of Skocjan (425 m). 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 entrance passage is narrow and high developed aiong bigger
fissure therefore the passages reach 50 to 80 m. The axis of Skocjanske jame is
presented by 2.5 km long underground canyon wich has no lateral active water channels.
There are several entrances to the underground. Between ponor and Mala dolina lies Brihta
jama, under the natural bridge between Mala and Velika dolina is short passage called
Okno. In Velika dolina there are two lateral dry passages, Tomin¢eva jama and Prunker,
under precipiced west wall in Velika dolina lies on the right above the water channel
Schmidiova dvorana, which is connected with Rudolfova dvorana, Svetinova and Mullerjeva
dvorana. Through the last one Reka flows into Hankejev kanal.

Underground continuation of Reka between Skocjanske jame and Kagna jama is
unknown on the distance of 1,5 km, but probably water flow avoids the collapse doline
Risnik near Divata. Unknown is also the flow between Kat&na jama and 30 km distant
Timavo springs. Reka and other waters flow feeding the Timavo springs by 0,5 to 10 cm
/s velocity. In average Reka needs for the way from Skocjanske jame to Timavo springs 9
days, its underground tributaries from Pivka border 2 months even at low waters.

Generations of cavers tried for more than 150 years to reach the underground flow
between Ka¢na jama and Timavo springs from somewhere on the surface. They succeded
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in 329 m deep Labodnica near Treb&e only and in no other among almost 1000 explored
caves.

SEDIMENTS

In Skocjanske jame fiuvial sediments as gravel, sand, loam and some rubbles and
flowstone are preserved. In TominCeva jama and Schmidlova dvorana the Holocene loam
deposits are preserved. Czoernigova jama is filled up ponor channel with two accumulation
phases from Younger Pleistocene. The rest of the same time deposits are preserved in
shorter channels. Tiha jama is filled up by speleothems and fluvial sediments almost to the
roof. Till now the flysch origin of fluvial sediments, conection of sediments and both
morphological levels to accumulation terraces in ponor region of sinking stream and
contemporaneous development of canyon waterchannel and both collapse dolines Velika
and Mala dolina were proved. In Skocjanske jame development we can distinguish
Holocene and Late glacial phases, Wirm phases and Middle Pleistocene phase. Old
Pleistocene phase is proved by sediments and galeries remins.

ARCHAEOLOGY

The Skocjan caves used to be a refuge of Paleolithic and Neolithic man; Bronze, lron and
Roman cultures are also represented. Paleolithic tools from Gravettien have been found in
Roska $pilja, a cave in the wall of Velika dolina. Tomin¢eva dvorana contains Neolithic
objects and remains from younger cuttures.

METEOROLOGY

Owing to its particular morphological structure, the cave in winter convectively coois
down, and is through the prevailing part of the year cooler than its environs. The Reka
water is always warmer than the air in the cave. Therefore, with major temperature
differences, mist forms over the watercourse. In Velika dolina and Mala dolina the so-called
temperature inversion, causing a particular air circulation and a special flora, was
observed.
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IMPACT OF HUMAN ACTIVITY ON SKOCJANSKE JAME
Mahor¢i¢eva and MariniCeva jama

On the surface above the cave a small village lies, inhabitants cultivate the land, sewage
system does not exist, thus the waste waters discharge directly into the karst. The cave
ceiling is from 50 to 80 m thick. In the year 1992 the percolated water was analysed
several times in order to find out the actual state.

In August, during drought, we did not succeed to take the samples and we explain the
fact by small amount of the waste water. After the rainfall in June and October the drops
on some places developed into abundant trickles indicating that the waste waters were
strongly diluted by the rainfall.

In freshly infiltrated water we have measured up to 85 mg NOg_ I'" of nitrates, up to 5.5
mg PO.® I'" of phosphates, up to 53 mg SO,* I'" and up to 16 mg Cl" I'" of chlorides.
The water had the COD up to 87 mg O | *7, and BOD did not surpass 2 mg O I'". The
measured values of the specific electric conductivity did not surpass 700 uS cm™’, but the
caught water in the solution cups indicated considerably higher values - more than 1000
uS cm™? - and at the same time the highest values of nitrates (175 mgNOg™ I"7), sulfates
(63 mgSO.=" I'"), chlorides (49 mgCl  I'") content together with high values of COD (24
mgO»= I'") in comparison with freshly taken samples of infiltrated water.

The difference in quality among the particular trickles was registered (Fig. 5).
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CONTACT KARST OF BRKINI HILLS

One of the possible morphologicat karst classifications is the division according to the
main morphological process. Karst relief formed by the influence of the allogenic flow could
be designated by the term of the contact karst.

The term grows familiar in Slovenia on the Classical Karst where the karst contacts non
carbonate rocks and marked relief forms developed. The term is reasonable as such karst
essentially differs from the karst which surface was formed without such influence. In the
international karstological literature such forms and phenomena are treated as karst
influenced by allogenic flow (Ford & Williams, 1989).

Once the contact karst at the foot of Brkini was treated within the frame of cyclic
geomorphological theory. The period of fluvial relief development should be followed by the
karstification when the impermeable cover was removed. At the karstification beginning the
superficial streams shortened and the last remains of this pre-karstic phase should be the
blind valleys. Various forms of the blind valleys were later contributed to the climatical
changes. Corrosionally widened and levelled bottom of the blind valleys and also bigger
planations spread all over the Dinaric karst should be the result of the warm climate
mostly. Cold periods in the Pleistocene accelerated the incision of the valleys, erosion and
denudation in the water basins of the superficial rivers. Corrosion capacity of the sinking
streams should affected the forms and dimensions of the blind valleys and it depends
mostly on the aggressivity and quantity of the allogenic rivers.

GEOLOGICAL AND HYDROLOGICAL PROPERTIES OF THE TREATED AREA

Brkini Hills are built by flysch non-carbonate rocks of the Eocene age consisting of beds
of marl, non carbonate sandstones and conglomerates. Flysch rocks build erosionally
dissected hills which contact the karst plain on the south western side. This one is built by
Paleocene and Cretaceous limestones dipping steeply below the flysch. The contact of
flysch hills and limestones is 20 km long.

From flysch hills to the border limestones 17 separated sinking streams flow, draining
altogether 29.2 km® of the flysch area. Water basins of the sinking streams vary from 0.5
km= to the biggest 13.2 km2.

The brooks sink in the altitudes between 490 to 510 m a.sl. Some ponors continue in
the accessible caves ending by the siphons of captured water in the altitudes between
370 to 430 m. The deepest cave is 150 m deep, and the longest is 6 km long.

There are more than hundred vadose caves in the karst plain and in one cave only the
water could be reached at 350 m of the altitude.

Water tracing showed the diversion of the sinking streams water into three groups of
springs. The lowest are along the coast in the Kvarner Bay and the highest are the Rizana
springs at 70 m a.s.l

<
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MORPHOLOGICAL PROPERTIES OF THE CONTACT KARST

Characteristical forms of the Brkini contact karst are blind vaileys with corrosionally
widened bottom. A characteristic example of such valley is Odolina blind valley.

The blind valley was formed by the sinking stream draining 4.3 km2 large water basin.
The average discharge of the brook is about 15 I/s, but oscillations due to precipitation
regime are frequent. The floods are rare and reach the narrow beit along the brook only.
Periodical water hardness measurements indicated 111 mg of dissolved carbonates
originating from the flysch marls.

Close to the brook's passage to the limestones the narrow fluvial valley widens. A
valley, 1 km long and 300 m wide, developed on the limestones. Close to the contact it is
150 m deep and on the southern end it is deepened into the karst plain for 60 m.

The valley’'s bottom is covered by the sediments, gravels and sands. Flood plain is cut
by some younger, up to 25 m deep alluvial ponors and sinkholes and riverbed of the brook,
sinking in the final part of the valley. In the sinkholes and in the riverbed the rocks are
exposed having the relief below the sediments ranging up to 20 m.

During the normal water level the brook sinks in the riverbed immediately after the
passage to the limestones, during higher water level it flows into 117 m deep ponor cave
composed by potholes and shorter channels. The cave is basically phreatic with strong
traces of vadose transformation. It ends by the siphon of caught water on 370 m a.s.l. (Fig.
6).

Beside some blind valleys where the brooks sink there are some fossil biind valleys with
corrosionally widened bottom without existing brook. It was either captured by other brook
or the brook formed clearly separated shorter blind valley with corrosionally widened
bottom, as is it the case with Raciska dana blind valley (Fig. 7).

The Matarsko podolje is 20 km long and 2-5 km wide. Lowered surface is not a
base-levelled plain, cross sections indicate that the bottom, disseminated by the dolines, is
inclined southwestwards. In the longitudinal section the lowered surface gently raises from
about 490 m on NW to 650 m on SE side. The lowered surface continues towards SE but
from the highest point near the blind valley Brdanska dana it lowers on the distance of 2
km for 200 m.

The geomorphological sketch of the entire contact indicates a certain diversity of the
forms of the brooks flowing from the flysch.

The first sinking streams in a series flow to the border limestones in the altitudes about
500 m in the lowest, NW part of the lowered surface. These brooks, for instance the brook
Krvavi potok have deeply cut riverbeds in flysch but did not form the blind valley on the
limestone. It sinks in his own riverbed on the levelled surface (Figs. 8, 9).

Most of the brooks namely developed blind valleys with corrosionally widened bottom.
The bottoms of these valleys are situated between 490 to 510 m. As the valleys are
incised in the border of the karst, uplifted towards SE, the blind valleys lying more to the
south are deeper. The first deepened blind valley is cut for 50 m only while the deepest is
the last one, deepened into border limestones for 250 m and its bottom lies 120 m below
the bottom of the lowered surface.
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CONCLUSIONS

The Brkini series of blind valleys with corrosionally widened bottoms with its situation
along the karst plain, upraised lowered surface and some relief forms offer enough data to
indirectly classify the sequence of the morphological events and dominant factors which
were decisive for the formation of the actual relief forms.

The former shape along the ponors on the border of impermeable hills was karst
corrosional plain. The water flowing on it had modest gradient in karst and was capable of
the aplanation of the surface only.

The lowering of the piezometric level in the karst enabled the development of the relief
depressions along the ponors. The deepening and the contemporaneous widening of the
valleys followed the lowering of the karst water to the altitudes about 500 m. Bad
permeability of the karst caused the deposition of the sediments in front of ponors and the
deposits affected the planation and corrosion of the bottom of the blind valleys. The
sedimentation was extremely intensive in the cold periods of the Quaternary and these
deposits are preserved on the bottom of most of the blind valleys.

The blind valleys started to cut into the corrosional piain with small transverse and
fongitudinal gradient as in the contrary case the fluvial valleys should develop in them.
They should be preserved on karst as dry valleys. The lowered surface is without such
dry valleys, it is dissected by solution dolines and by some bigger collapse dolines only.

The corrosional plains along the ponors were entirely controlled by the piezometric level
this is why they are on the northern part slightly deepened into the lowered surface, while
in the SE part this incision is for 150 m. Stronger tectonic uplift in the SE part upraised the
lowered surface above the impermeable flysch part and due to stronger uplift
incomparable fossil blind valleys developed there.

In actual conditions the karst water table stays deep under the altitude of the blind
valley bottoms. The bottoms of the blind valleys are out of reach of the floods of the
sinking streams in front of ponors and the gradient in the karst is so big that the old
deposits from the surface are washed off into the karst by the suffosion processes.
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THE SMALL SCALE SURFACE KARST AND SOLUTION DOLINES
AT THE NORTHEASTER BORDER OF PLANINSKO POLJE

Summary

Since the Cvijié¢’s monography Das Karstphinomen (1893) the opinion that
the karst relief is in a way relic fluvial, deformed by karst shaping has dominated.
The last decades research all over the world has shaken a lot the confidence to these
ideas. Thus, an experimental polygon was erected near the northeastern border of the
Planinsko polje, where geological, speleclogical and geomorphological investigations
are in course. The latter investigations encompass both the general relief shaping
as well as the small phenomena, solution dolines especially. This paper is an essay
to present the first results of the geomorphological research, providing a prelimi-
nary information rather than a survey of the final conclusions.

The present paper encompasses the general relief morphology, and the spatial
distribution of dolines, and the proper dolines shaping. The discussion possible is
added to every chapter, whilst the guidelines {o further research are collected in the
final chapter.

The research area was planned in such a way that it encompasses the surface
above the most important outflow caves of the Planinsko polje (Logaréek and Naj-
dena jama), and covers the contact between lythologically quite different lower and
upper Cretaceous limestones. The area is one of the most speleologically studied in
Slovenia (I. Gams, 1963, F. Suiter§ié¢, M. Puc, 1970, R. Gospodariéd,
1982) and it offers ample possibilities to compare geological, geomorphological and
speleological findings.

At first a detailed geological map on the scale 1:5000 (J. Car, 19382) was
done and some morphometrical analyses performed. The last showed in several ways
that fluvial elements in the present relief may not be expected. So, the following
geomorphological mapping was designed in a flexible way, the legend being not
fixed in forward. It was oriented to geometry and factography, avoiding the ge-
nesis. Special concern was given to the dolines. In 150 m wide stripe, directed paral-
lelly to the dip was destinated for detailed studies of dolines and 20 of them were
measured in a special way (F. SuSter3$ié, 1985). A computer program pack was
developed to process the field data. Filtered doline shape, its volume, the direction
and the amount of the doline surface slope can be computed. In such a way one
can distinguish which semiprofiles are not biased and numerical taxonomy operations
can be’executed upon them.

The field works started in 1980, being concluded in 1983 in general lines. The
theoretical work, including development of computer software lasted up to the end
of 1986.

DOLINES DISTRIBUTION

All the dolines in the studied area were mapped on the scale 1 :5000. The col-

lapse ones were excluded from further processing and no classification among the
presumably solution ones was done. The whole territory covers 3,77 km?, 0,25 km?
being affected by collapsing. This share is omitted in the further discussion. The
total number of mapped solution dolines is 918, and the overall density is 260,8 do-
lines/km?. The density varies with lythology and 212,2 dolines/km? were established
on lower cretaceous limestones, while the density 352,5 dolines/km? holds for upper
cretaceous. The number of doline centres was counted in circles of the average doline
influence area. The rough count data were smoothed by a conical filter and a con-
tinuous (density) plane was computed (Fig. 1/¢).

To check the relations towards the corrosion shafts all the known caves of the
kind in the area were processed in the same way. The total number of them is 70,
the average density being 19,9 shafts/km? (Fig. 1/d). These data were related to doline
data, obtaining correlation r = 0,42577 (0,1 %/o significance level).

Another question bound to the doline density is percentage of ‘surface, affected
by dolines. During motorway construction works a great deal of the area was sur-
weyed on the scale 1 :1000. These data were used to compute the average share of
the affected area. The average is 64,03 %, ranging from 29,5%, to 85,5% calculated
over 10 000 m? areas.

Some basic statistics concerning distribution of dolines were performed. The
quadrat statistic showed that the null hypothesis of random distribution may be re-
ceived at 5% significance level, but it must be rejected at 1 % level, .

The nearest neighbour analysis yielded: R = 1,22578 (for total), R = 1,24381 (for
lower cretaceous), and R = 1,21667 (for upper cretaceous) at the 0,1 %6 significance
level. The Donnelly’s correction is not considered (discussion in Slovene text).



The immediate neighbours were determined by constructing symmetrals among
nearby dolines. The average number of neighbours is 5,84. Nevertheless, it does not
imply that the arrangement is hexagonal, as any quadrangular pattern being not
rectangular too, produces the same effect. A side or two are short compared to the
others then, and just this effect is very common in our case.

The H. Mc Connell and J M. Horn’s (1972) method was used too. The
negative binomial distribution fits the best the square count data. It means, that the
uneven distribution of dolines on lower and upper cretaceous limestones did not
affect the statistics, probbably due to proper proportions of the both populations.
If one may explain the negative binomial distribution in such circumstances at all,
it seems that the best interpretation is that the basic distribution is the Poisson one,
but its parameter is Gamma distributed. Such cases are very ofen in ore minerali-
zation spatial distributions and it means that the doline distribution follows a very
general geological structure, i. e. tiny fracturation.

The previous statistical findings can be summarized in a few general conclusions.
Dolines appear more frequently on the thickly stratified, pure micritic upper creta-
ceous limestones, rather than on partly dolomitized lower cretaceous limestones,
being somewhere thinly stratified or even laminated. On theé other hand lythology
does not control the pattern of spatial distribution, which appears to be governed by
structural factors.

DOLINES SHAPING

The dolines considered in this chapter are generally named solution dolines,
but this expression just implies such a genesis, which remains in several ways still
enigmatic. The usual doline morphometry knacks proved not to be very effective
(F. Sustersié, 1985), another, more general access has been designed (o. c.).
Twenty dolines in the experimental polygon were measured in this way bringing
about a number of interesting data. Anyway, in this paper only two of them are
presented, in order to show the method, rather then to start a discussion about their
formation.

Doline LV 75 is an example of a simple doline. In its ground plane (Fig.2/a)
three concentrical zones can be perceived. In the outermost the slopes are not very
centrically oriented, but they apparently try to follow some structural lines. The
effect becomes more evident on the Fig.2/b where the isoplethes connect the points
of equal slope direction. Fig. 2/c shows that the inclination of the slope is relatively
gentle in this area.

The middle area is characterized by centrical slope orientation and extremes
in the gradient. The absolute gradient maximum is in the southwester quadrant,
probably due to the combined dip angle and insolation (in fact shaddow) effect.

The central zone is rough in small scale, but as it is just the top of the sediment

“fill it is of no further interest.

On the eastern slope of the doline sharp changements of the slope direction
were detected. Those lines of discontinuity (in the mathematical sense) were named
sutures. Sutures are found in all the measured dolines and they apparently follow
local structural directions. Further study of the proper sutures meaning is in course,
alluding therr! to be connected with the master voids.

The direction of the maximum slope decline more or less from the ideal, cen-
trical direction. On the Fig.3 the amounts of deviation (ordinate) are plotted against
the actual direction (abscissa). The figurative points are clustered near two very
distinct directions, i. e. 20° and 170°%, the deviations being maximal there too. It means
that those directions are very dominant, extending their influence quite far around.
This effect is common to all measured dolines (excluding the most complicated ones)
and is well related to dinaric structural directions. (The internal pattern of the
clusters is induced by scanning and has nothing to do with the doline shape).

On the other hand a small, isolated cluster is in the western direction. This being
the dip direction, it is easy to explain it by the slope instability, induced in such
a way. ‘

The mentioned deviations may be transformed to their cosines and the corre-
lation of any point in the doline, with the ideal shape is obtained. Having no proper
experience, the value 0,9000 was arbitrarely decided to be the treshold between
proper and biased doline shape. So, the semiprofiles, computed over proper slope
regions only are informationally valuable. The correlation plot of the doline is shown
on the Fig. 2/d. A simplified version of it is Fig.2/a, where one may see that only
a small part of the doline is regular enough to obtain proper semiprofiles. Some of
them are drawn on both sides of the same figure.

It was found that the first three harmonics of any semiprofile contain more than
959%6 of the total semiprofile variance and in most cases 99 % too. Thus, the fourth
harmonic may be omitted without important lose of information. The first three may
be interpreted as components of vectors in threedimensional space and the cosines
of the mutual angles are measures of correlation (similarity). Any geometrical shape
satisfactorily represented by the first three harmonics can be treated in the same
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way. So, the three most usual doline model shapes (cone, semisinusoidal and quarter-
sinusoidal rotational bodies) were expressed in the same way. The harmonics vectors
were normalized and a plane, perpendicular to the resultant defined (U, V). Any
semiprofile representant vector transfixes the U, V plane in a point. The distances
among these points are approximative measures of the similarity.

Any semiprofile in the doline can be computed and their representative points
in the U, V plane form a closed curve (Fig.4/b). Asterisks represent the three stan-
dard shapes and the heavy line the proper semoprofiles. Though they lie in two
different parts of the doline they are quite similar, while all the rest are situated
in various places of the U, V plane.

The proper semiprofiles differ from the standard ones a bit and it is a sign
that up-to-date formalization of the dolines shaping has not been very effective.
The proper semiprofiles express again the three well known concentrical stripes,
permitting some more insight into the very geometrical relations.

The doline LV 70 is much more complicated, but more representative too. Its
ground plane and additional maps (Fig.5) express several foci of mass removal.
Anyway, Fig. 6 shows that the influence areas of foci nr. 1 and 3 are not logically
situated. This may be an effect of quite arbitrary organization of the central, loamy
part of the doline, or just an effect of the computative algorhytm. Anyway, the focus
nr. 2 is not doubtful and a bedrock barrier separates it from the others.

The same taxonomical procedures as before were performed. It is not surprise
that the semiprofiles, running over two foci differ a lot from others, but it is a little
unexpected, that the rest of them are practically the same as in the former doline.
It gives a hope that the proper semiprofile basic shapes are few only, that will
facilitate a lot the further studies. Other properties of the doline are visible on the
Fig. 5 and no further comment is needed.

11
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Fig. 6.: Morhological sketch of the Odolina blind valley

Legend: 1. surface on flysch, 2. blind valley bottom - flat corrosion widened surface covered with sediments on
limestone, 3. surface on limestone, a. Matarsko podolje karst plain, with solutional dolines as dominant
form, b. surface with dominant conical hills, 4. watershed, 5. contact flysch - limestone, 6. brooks with
ponors and ponor caves, 7. slope of blind valley, 8. slope formed along the lithological contact, 9. ponor
steephead, 10. alluvial dolines and sinkholes, 11. solutional dolines , 12. edges of alluvial terraces in the
bottom of blind valley, 13. conical hill.
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Fig. 7. Morhological sketch of the Racli$ka dana valley

Legend: 1. surface on flysch, 2. surface on limestone- Gradine, 3. limestone surface of Matarsko podolje, 4.
Bottom ob fossil blind valley, 5. sediments in the bottoms of blind valleys, 6. watershed, 7. contact flysch
- limestone, 8. brooks with ponors and ponor caves, 9. slope betveen Gradine and Matarsko podolje, 10.
slope formed along the lithological contact, 11. Blind valley of Zavnja brook, 12. blind valley of Radidka
dana, 13. ponor steephead, 14. dry valley of Zavnja, 15. wall in the ponor steephead, 16. collapse doline,
17. solutional dolines, 18.aluvial sinkhole, 19. edges of alluvial terraces in the bottom of blind valley, 20.
conical hill.
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Fig. 8. Geomorphological sketch of the contact karst at the foot of BrkiniBetween Brkini
hills and corrosion plain Matarsko podolje is narrow belt of higher relief formed in

limestones.
Legend: 1. Brook with sinkhole,2. watershed, 3. blind valley, 4. fossil blind valiey, 5. flysch, 8. cross section over
blind valleys.




Fig. 9 Cross sections over the catchment areas of the sinking streams on flysch, blind
valleys of the sinking streams and the bottom of Matarsko podalje. Blind valleys: A
Odolina, B Jezerina, C Racdiska dana, D Brdanska dana )

Legend: 1. imestone, 2. flysch
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SIH. Vrtaca LV 73.

a) Tloris.

b} Smeri najveljega strmca
pobodij.

c) Iznosi najvefjega strmca
pobodij.

d) Korelacija z idealno obliko.

Fig. 11 Doline LV 73.

a) Ground plan.

b) Directions of the greatest
slope.

c) Values of the greatest slope.

d) Correlations with the ideal
shape.

+90

180

270 . 3607

. ". ..‘0..:':‘
—+ ‘. 4 . ....
% 2 e %
* o
oy
.
-
FS. 1ZRK 1987

SIE2 Vrtada LV 73. Primerjava

smernih odklonov z dejanski-
mi smermi najveljega strmeca
poboéij.

Fig12 Doline LV 73. Plot of the di-

rectional deviations and .the
actual greatest slope inclina-
tion directions.
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s1I3 Vrtaga LV 73.

Aufschliuss tiber

a) Obmoé¢ja sprejemljivih in
spacenih polrezov.

b) Primerjava dejanskih oblik
polrezov z etalonskimi.

Zvezdice: gornja: pravilni
stozec,

leva: vrtenina polovice si-
nusoide,

desna: vrtenina cCetrtine si-
nusoide.

Fig13 Doline LV 73.
a) Proper and biased semipro-

files regions.

b) Correlation of the actual

semiprofiles to standards.

Asterisks: upper: regular
cone,
left: half sinusoide rotation
body,

right: quarter sinusoide ro-
tational body.

Die bloﬂgeleg.ten, angeschnittenen Dolinen geben einen vollstindigen
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Durchschniit siner 8 m tiefen Doline mit Unterluge.

Unterloitsch in Krain.

e Zusammensetzung ihies Untergrundes und alle Be-

obachtungen, welche dar-
itber vorliegen, zeigen nur,
dass die kleinen typischen
Dolinen Oberflichengebilde
sind. Ich habe solche an-
geschnittene  Dolinen in
dem zweiten Eisenbahnein-
schnitte sitdlich von Unter-
loitsch in Krain beobachtet.
(Siehe Profil:) Unter densel-
ben kommen ke¢ine Hhlen
vor, der Schichtverband ist
nirgends gestort; von dem
Dolinenboden setzen sich
aber zahlreiche Kliifte durch
eineZone verwitterten Kalk-
steines fort und sind bis .
in das frisch aussehende,
wenig zersetzte Gestein zu

verfolgen, welches die Unterlage bildet und ebenfalls entbldft ist. -
fig.14
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