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Abstract: Palaeomagnetic method (magnetostratigraphy) was applied to date
four profiles of cave fill in the Classical Karst of Slovenia – Divaška jama,
Trhlovca Cave, Divača profile at highway near village of Divača and Černotiče
profile in a quarry near village of Črni Kal. The dynamic character of cave filling,
and exhumation and fossilisation processes is expressed by numerous unconfor-
mities within profiles belonging to inner-cave facies. Brunhes/Matuyama bound-
ary and Jaramillo subchron were interpreted in Trhlovca Cave and Divaška jama.
Obtained magnetozones in Divača profile and Černotiče Quarry can be correla-
ted with events within Matuyama up to Gilbert chrons. Therefore, the correlation
of obtained arrangements of normal and reverse polarised magnetozones with
standard palaeomagnetic scales can be finish only with difficulties and with
a high degree of uncertainty as breaks in deposition can hidden a substantial part
of the geological time. Without the help of other dating methods, especially
biostratigraphy, and correlation of magnetostratigraphic results cannot be explicit.
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Introduction

The detailed palaeomagnetic study of cave sediments within the Clas-
sical Karst (sensu Kranjc 1997, 1998) in the SW Slovenia has started in 1997
(Bosák et al. 1998a, b, 1999, in press; Bosák & Pruner 1999). The study was
provoked by the opening of several profiles of cave sediments during the con-



struction of highway near villages of Divača and Kozina (cf. Mihevc 1996;
Mihevc & Zupan Hajna 1996; Slabe 1996, 1997, 1998; Mihevc et al. 1998;
Šebela 1999; Knez & Slabe 1999). Uncovered caves are often characterised by
thinned roof or by completely missing roof. They were designed as denuded
caves (Mihevc et al. 1998) or roofless/unroofed caves (Slabe 1997; Mihevc
1999a-c). Occurrences of such caves are not limited to some areas, but they are
typical for the whole territory of the Classical Karst (e.g. Mihevc 1998, 1999a;
Šusteršič 1998; Stepišnik & Šusteršič 1999).
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Republic. Expenses of analytical procedures were covered from sources of the Program of Advan-
cements in Scientific Research in Key Directions of the Academy of Sciences of the Czech
Republic No. K1-042-603 and from the research project of the Czech government No. Z3 013 912.

Location

The Classical Karst is the carbonate plateau lying above the Trieste
embayment at 200 to 500 m a.s.l. It has the typical NW-SE dinaric direction. The
Plateau is built by Cretaceous and Tertiary limestones and dolomites. Eocene
flysch encircles the region and forms imbricated zones within it.

The Divača Karst is situated in the SE edge of the Kras Plateau. There are
known numerous caves but Škocjanske jame, Kačna jama, Divaška jama and
Trhlovca Cave take special place. The Reka River sinks in the Škocjanske jame
and flows into the active passages of the Kačna jama. Explored passages of the
Divaška jama and Trhlovca Cave (Fig. 1) are situated some 200 m above the
underground water course in this part of the Kras and they contain a lot of fluvial
sediments. A fossil cave completely filled with sediments was uncovered during
the highway construction between villages of Divača and Kozina, to the south of
Divača (Fig. 1). The profile was named the Divača profile. Samples of the
sediments from Divaška jama and Trhlovca Cave were originally taken only for
the comparison.

The Podgora Karst is about 5 km wide karst plateau extended in the NW-SE
direction. Its surface is located at 500 to 450 m a.s.l. The plateau surface is
levelled and dismembered only by numerous dolines. The surface inclination is
gentle, only some degrees. Only small allogenic surface streams of the first or
second order exist on the plateau surface flowing from flysch zones. They sink
at the carbonate/flysch contact (contact karst). The imbricated structure of alter-
nating carbonates and flysch dips at an angle of about 20–30o towards the north-
east. Profile in the Černotiče Quarry is situated at the southwestern edge of the
plateau (so-called Karst Edge; Fig. 1).
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Profiles of cave sediments

Divaška jama

The entrance to the cave is situated in two collapsed dolines. The
accessible channels are about 700 long and they are lying transversally to bed-
ding. They follow faults having more or less the N-S direction. The Divaška jama
is filled by lithologically variable sediments and speleothem of different genera-
tions in the thickness at least of 30 m. About 2 m deep profile was excavated at
the end of the cave in the Žibernova Dvorana Hall (x 5 059 260, y 5 418 340,
z 370 m).

Four sequences can be distinguished in this profile (Fig. 2). The lower se-
quence is composed of brownish clays to silty clays with upward increased
admixture of sandy fraction (samples 1–14, 44–34). Sediments are finely lami-
nated (varvite-like clays). Above the erosion contact, the sequence No. II starts
with light-coloured sands, only several centimetres thick. Sands are overlain by
“collapsed” clay with numerous small-scale fissures and slides (samples 15,
33–30). Next layer is built of sand (sample 16). The whole sequence is termina-
ted by clays (sample 17). Sequence No. III is composed of flowstone with
stalagmite. Speleothem is covered by laminated brownish clays of cave lacustrine
facies (sequence No. IV; samples 22–19).

Fig. 1. Location of analysed samples.
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Trhlovca Cave

The Trhlovca Cave represents the continuation of the Divaška jama.
Its channel is located at different altitude and it contains different sediments.
Both caves are separate by collapsed doline. The entrance to the Trhlovca Cave
is situated in the collapsed doline under its W wall. About 60 m long main
channel follows the N-S direction. About 3 m high profile in fluvial sediments
was sampled at the end of the cave (x 5 059 230, y 5 418 265, z 410 m).

The sedimentary profile has very complicated internal structure (Fig. 3). It

Fig. 2. Lithological log of the profile in the Divaška jama (after N. Zupan
Hajna in Bosák et al. 1998a, completed in new samples).
Black dots with numbers – palaeomagnetic samples. 1 – palaeomagnetic chart (black
– normal polarised zone, white – reverse polarised zone), 2 – erosion surfaces.
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consists of blocks separated by fissures. Blocks are moved. The disturbation of
the profile is caused by the collapse of the right side of the profile. Sampling was
performed in left part of the profile close to the limestone wall in a uniform
sedimentary sequence and in the central part of the profile in sequence lying

Fig. 3. Lithological log of the profile in the Trhlovca Cave (after N. Zupan
Hajna in Bosák et al. 1998a, completed in new samples).
Black dots with numbers – palaeomagnetic samples. 1 – palaeomagnetic chart (black
– normal polarised zone, white – reverse polarised zone), 2 – erosion surfaces.
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above original sediments and deposited only after the collapse. The profile in the
left side is composed of variegated cave sediments with complicated lithology
and internal structure (samples 1–12, 20–38). Clayey layers alternate with sandy
beds. Black clay intercalations are very distinct feature here. Younger fill is
composed of silty clays (samples 14–17).

Divača profile

The profile is situated to the south of Divača, on the E border of a new
motorway at the profile No. 30, on the S slope of larger doline (Fig. 1). The
profile is about 6 m high and represents the cross-section of a fossil cave com-
pletely filled by fluvial sediments (x 5 058 400, y 5 420 100, z 453 m). The site
is now completely reclaimed.

Four sedimentary sequences were distinguished in the profile (Fig. 4). They
are separated by breaks. The lower sequence No. I (sample 1) is composed of
variegated clays and silty clays with some sandy admixture. It is separated from
above lying sediments by thicker ferruginised zone with limonite crust. The
sequence No. II (samples 2–5) is built of variegated clayey silts to clays, with
rare sandy admixture. It terminates by thin ferrugineous crust which makes more
distinct the erosion base of the sequence No. III. The sequence No. III (samples
6–15) is characterised by typical fluvial cycles from 4 to 40 cm thick consisting
of whitish beige, beige and ochreous sands, with light-coloured clayey and silty
terminations of individual cycles. Sands are dominantly fine-grained, cross-bed-
ded. Lutites are often laminated. The profile terminated by about 30 cm thick
layer of redeposited soils of the terra rossa type (sequence No. IV). Red soil was
covered by partly decomposed cave roof formed by dark grey Paleogene lime-
stones.

Strong secondary ferruginisation is typical for the whole sedimentary section,
Sediments of the cave fill are slightly indurated by contact type of carbonate
cementation and some parts are highly indurated by poikilitic calcite cement
composed of crystals up to several centimetres large. The profile was strongly
tectonised as the consequence of collapse of the right side of the cave fill (pro-
bably caused by rejuvenated karstification). Network of parallel fissures develo-
ped. They are sometimes characterised by several mm up to 10–15 cm thick “crus-
hed” zones with carbonate cement and infiltration of terracotta-coloured clay.

Črni Kal-Černotiče

The profile was situated in the western wall of the Černotiče Quarry
(45˚ 33’ 57’’ N, 13˚ 52’ 48’’ E). The quarry lies 9 km from the Adriatic coast in
the Koper Bay. About 150 m long cave with the dip in the NW-SE direction was
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Fig. 4. Lithological log of the Divača profile (modified after P. Bosák 
in Bosák et al. 1998a).
Number in squares – palaeomagnetic samples. 1 – palaeomagnetic chart (black – normal
polarised zone, white + R – reverse polarised zone), 2 – erosion surfaces.
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opened by quarry operations in 1990 to 1998. The cave represented a relict of
a huge passage with the diameter of about 10 m. The passage was entirely filled
by the cave sediments deposited over massive flowstones several meters thick.
Calcareous sediments were extended up to the present surface where they were
strongly disintegrated. Gravel and conglomerates were preserved and mixed up
with sand and clay on several places. The cave roof was situated about 4 m be-
low the surface of the Podgora karst plateau at about 440 m a.s.l.

Fig. 5. Speleothem sequence in the Černotiče Quarry (after Bosák et al. in press).
Black squares – palaeomagnetic samples, black dots – clay samples. 1 –  palaeomagnetic
chart (black – normal polarised zone, white – reverse polarised zone, shaded – unknown
polarity), 2 – erosion surfaces, 3 – lithological log, 4 – numbers of samples, symbol – find
of fossils.
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The studied profile consisted of two parts (Fig. 5): (1) older sequence of
coarsely recrystallised speleothems, and (2) younger sequence of laminated to
banded carbonate rocks with intercalations or red clays. The fill was situated just
below the levelled surface of the karst plateau and it consisted of several large
blocks little displaced by blasting in a quarry.

Older sequence. The sequence consisted of nearly white, very coarse-grai-
ned, recrystallised speleothem mass with distinct stalagmites completely surro-
unded by crystalline calcite. This sequence clearly continued to speleothems
covering rest of walls of host cave. The wall rests were nearly completely
covered by sinter crusts with draperies and similar forms of speleothems. The
rocks of older sequence were not sampled for palaeomagnetic analyses, because
it is generally known that such very pure monomineral rocks lack carriers of
remanent magnetisation (impurities of magnetic minerals).

Younger sequence. Carbonate rocks of the younger sequence filled a corro-
sion niche with a complex morphology carved in the older sequence. Speleo-
thems were laminated to banded with an alternation of bands of different texture,
structure and colour. Individual bands were often separated by disconformities
developed either as a single erosion/corrosion surfaces or as intercalations of red
clays. The total preserved thickness of this sequence was about 175 cm. Carbo-
nate rock are expected to be the product of deposition from organic-rich films
(algal or diatom mats) on which fine carbonate grains were trapped or crystal-
lised (Bosák et al., in press).

Palaeomagnetic analyses

Totally 127 oriented laboratory samples (Divaška jama – 36, Trhlovca
Cave – 35, Divača profile – 29 and Černotiče Quarry – 27) have been investiga-
ted for their palaeomagnetic properties.

Laboratory procedures

Laboratory procedures were combined in a way that enabled the deri-
vation of the respective magnetic remanence components in different temperatu-
re intervals, during progressive thermal demagnetisation (TD) and demagnetisa-
tion by alternating field (AF), the determination of moduli and directions of
remanent magnetisation.

Oriented hand samples were collected in the field from individual beds.
Laboratory specimens in the form of small cubes 20 × 20 × 20 mm were prepared
in the field or from the hand samples to be measured on the spinner magnetome-
ters JR-4 and JR-5 (Jelínek 1966).

Laboratory specimens in their natural state were subjected to progressive
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thermal demagnetisation using the MAVACS (Magnetic Vacuum Control Sy-
stem) apparatus securing generation of a high magnetic vacuum in a medium of
thermally demagnetised specimens (Příhoda et al. 1989). All of specimens were
also demagnetised by the alternating field procedures, up to the field of 1,000 Oe.
The apparatus Schonstedt GSD-1 was employed for AF demagnetisation. This
procedure was more effective than thermal demagnetisation; consequently, it was
applied to the whole set of specimens.

The remanent magnetisation of specimens in their natural state (NRM) is
identified by the symbol Jn, the corresponding remanent magnetic moment by the
symbol M. Graphs of normalised values of M/Mo = F(t) were constructed for
each analysed specimen.

Phase or mineralogical changes of magnetically active (mostly Fe-oxides)
minerals frequently occur during the laboratory thermal tests, especially at low
temperature intervals. These changes can be derived from the graphs of norma-
lised values of kt/kn = f(t), where kn designates the volume magnetic susceptibility
of specimens in natural state and kt the susceptibility of specimens demagnetised
at temperature t oC. The kt and kn values were measured on a kappa-bridge
KLY-2 (Jelínek 1973).

Using the multi-component analysis of Kirschvink (1980) carried out separa-
tion of the respective remanent magnetisation components. The statistics of Fis-
her (1953) were employed for calculation of mean directions of the pertinent
remanence components derived by the multi-component analysis.

Palaeomagnetic results

All the samples collected were subjected to a detailed demagnetisa-
tion by the alternating field and/or thermal method.

Divaška jama

The moduli of Jn values of the studied rocks in their natural state show
big scatter. All of specimens were demagnetised by the AF procedures, up to the
field of 1,000 Oe (14 steps). The selected samples were progressively isothermal-
ly magnetised by a direct field of intensities of 1, 2, 4 up to 900 mT (19 steps).
The values of saturated remanent magnetisation (Js – IRM) reached high values
– several thousands of [nT]. One sample was also demagnetised by the AF after
saturate magnetisation. Samples showed also three remanence components in
general: A, B and C. The A-components are mostly of viscous or chemorema-
nent (weathering) origin. An alternating field can remove them with the intensity
of 10 to 30 Oe. The normal and reverse C-component directions of the samples
form two defined sets of samples with fisherian distribution (Tab. 1).
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The top of the profile shows normal magnetozone. The narrow normal subzone
is in the long reverse magnetozone in the upper part of the cross-section. The middle
and lower part of the profile show reverse palaeomagnetic directions (Fig. 2).

Trhlovca Cave

The moduli of Jn values of the studied rocks in their natural state show
also big dispersion. The values of volume magnetic susceptibility are low but
show a smaller dispersion than Jn values. All of specimens were demagnetised
by the AF procedures, up to the field of 1,000 Oe (14 steps). The selected
samples were progressively isothermally magnetised by a direct field of intensi-
ties of 1, 2, 4 up to 900 mT (19 steps). The values of saturated remanent magne-
tisation (Js) reached values – several hundreds to about thousand of [nT]. Sam-
ples showed again three remanence components identical to those from the
Divaška jama (Tab. 1).

The long normal magnetozone was interpreted from the top across middle
part of the 4 m high cross-section. The lower part of the profile shows reverse
magnetozone and narrow normal subzone (Fig. 3).

Divača profile

Values of the Jn moduli of studied sediments in their natural state are
exceptionally low, highly depending on the origin of the magnetisation. Values

Table 1. Mean palaeomagnetic directions for investigated localities.

Polarity Mean
palaeomagnetic

directions

α95 k n

D [o] I [o]

DIVAČA
PROFILE
DIVAŠKA
JAMA
TRHLOVCA
CAVE
ČERNOTIČE

N
R
N
R
N
R
N
R

341.8
180.8
341.3
188.8
  5.6
210.2
 10.6
173.0

35.1
–54.2 

46.5
–38.2 

55.8
–50.8 

55.0
–31.1 

27,2
11,9
17,4
 9,4
12,6
16,1
15,8
93,9

21,5
13,1
 9,7
10,2
 9,6
 6,2
 5,0
 2,0

 3
13
 9
26
16
16
21
 3

Polarity – N: normal, R: reverse; D, I – declination and inclination of the remanent
magnetisation after dip correction; α95 – semi-vertical angle of the cone of confidence
calculated according to Fischer (1953) at the 95% probability level; k – precision parameter;
n – number of analysed samples (107 samples from the total number of 127 are listed in the
Table, i.e. those yielding reliable data of C-component of the remanent magnetisation).
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of volume magnetic susceptibility are also low but show smaller scatter than Jn

values. Selected samples were progressively isothermally magnetised by a direct
field with intensities of 1, 2, 4 up to 900 mT (19 steps). The values of saturated
remanent magnetisation (Js) reached high values – several hundreds of [nT]. All
specimen were demagnetised by the AF (alternating field) procedures, up to the
field of 1,000 Oe (14 steps). Several specimens were also experimentally subjec-
ted to thermal demagnetisation (TD) up to 500 oC, but generally less effective
than by the AF demagnetisation. Three remanence components were detected
again. The A-component is mostly of viscous or chemoremanent (weathering)
origin. An alternating field can remove them with the intensity up to 30 Oe.
Normal and reverse C-component directions of samples form two defined sets of
samples with fisherian distribution. The number of normal components is only
three, which means bigger value of α95 for the mean direction calculated after
Fisher (1953) for the 95% probability level (Tab. 1).

Two narrow normal magnetozones were detected in the lower part of reverse
palaeomagnetic directions. The remanence components were not defined for two
samples (samples 2 and 3) and two specimen were disintegrated (samples 12 and
14; cf. Fig. 4).

Črni Kal-Černotiče

Samples are characterised by intermediate up to high magnetic values
of Jn = 104.79 ± 69.61 [nT] and kn = 1,778 ± 1,204.10–6 [SI] which is caused by
the proved presence of relatively high amount of Fe-minerals (hematite, goethi-
te). Mean palaeomagnetic directions for the group of normal palaeomagnetic
polarity are equal to D = 10.6o; I = 55.0o, and for the group of reverse polarity
are D = 173.0o; I = –31.3o. Three-component remanent magnetisation was detec-
ted. The A-component is undoubtedly of viscous (weathering) origin and can be
demagnetised in a temperature range of 20 to (60) 120 oC. The B-component also
has a secondary origin but shows harder magnetic properties which can be de-
magnetised in a temperature range of about 120 to 360 oC. The C-component is
the most stable, with demagnetisation in a temperature range of about 400 to 560 oC.
The fisherian distribution forms two defined sets of samples with normal and
reverse polarities (Tab. 1).

Magnetostratigraphic investigations defined normal and reverse polarity mag-
netozones. Magnetostratigraphic results indicate also one unknown polarity. The
long normal magnetozone was interpreted in the lower half of the log. The top
part of the profile shows reverse palaeomagnetic direction interrupted by two
normal polarised zones (Fig. 5).
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Discussion

The knowledge of unroofed caves contributed substantially to the
concepts of speleogenesis in the Classical Karst. There existed a general concept
about genesis of karst: Eocene flysch covered Cretaceous and Palaeocene lime-
stones. Flysch was later removed and fluvial forms developed in limestones,
which were not karstified at that time. Rivers started to sink during Miocene or
Pliocene. Therefore, large-scale geomorphology of the whole Classical Karst was
focused on the search of fluvial elements of the surface morphology. Large
elongated depressions were explained as dry valleys (Melik 1951). Gravel found
on karst surface was supposed to be evidence of rivers (Radinja 1967, 1985;
D’Ambrosi & Legnani 1965). Habič (1984) explained general morphology, cave
levels and collapses by structural differences and neotectonic movements, but
within any time scale of the succession of processes.

Detailed study of unroofed caves proved that gravels on the surface belong to
cave fill. They occur even on the top of hills of the Kras Plateau. There is no
evidence of preserved previous surface fluvial sediments or forms on the recent
relief (Mihevc & Zupan Hajna 1996). With the help of estimated rates of the
chemical denudation, the age of different unroofed caves was estimated to about
750–1,500 ka (Mihevc 1996); sediments in them showed, that there were depo-
sited by different, now no more existing sinking rivers.

Gospodarič (1984, 1985, 1988) expected, that somewhat blocked karstifica-
tion during cold Pleistocene periods encouraged gravel production, fill of ponors
and caves and partial reconstruction of surface drainage pattern. Large gravel
transport also helps to develop large canyon of the Reka in Škocjanske jame and
main large collapses during cold Pleistocene events because of the frost action
(Gospodarič 1984). Postojna Cave System, Škocjanske jame and some other
caves were supposedly formed during Quaternary and the oldest sedimenta-
ry/speleothem fill was correlated with Mindel (Elster) or Günz (Gospodarič
1981, 1984, 1988). Laminated sediments from the Divaška jama were attributed
to Mindel and those from the Trhlovca Cave to Günz, but sediments were
expected to be younger than Jaramillo normal polarity event within the Matuyma
reverse epoch (Gospodarič 1985, Table 1 on p. 35). Preliminary results of pa-
laeomagnetic research (Bosák et al. 1998a, b) showed substantially older age of
sediments in both caves. Interpretation of data from the Divača profile indicated
fossilisation of caves during Pliocene or even Miocene age with assumed start of
speleogenesis connected with the Messinian crisis.

The application of the magnetostratigraphy of cave sediments of the Classical
Karst seemed to be ideal tool for dating. It is generally known here that fossils
can be found only in the upper parts of sedimentary fill (especially large mam-
mals max. 200–250 ka old). The time range of numerical dating methods appli-
cable in karst is too short (ca 350 ka). Nevertheless, the magnetostratigraphy
approach is facing numerous real problems. The examples of studied profiles of
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Fig. 6. Correlation of obtained magnetostratigraphic results with standard
palaeomagnetic scales (after Cande & Kent 1995, in the centre).
1 – Trhlovca Cave, 2 – Divača profile, 3 – Černotiče Quarry, 4 – Divaška jama. Profiles of
studied cave sediments are at the same scale. Correlation of profiles 2 and 3 with the
standard scale represents the youngest possibility. Black – normal polarised zone, white
– reverse polarised zone, shaded – unknown polarity. 
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cave sediments belonging to inner-cave facies from different positions of the
Classical Karst of the SW Slovenia can serve as good case study.

Sedimentary fills of all studied profiles were separated into individual sequ-
ences and cycles divided by numerous evidences of breaks in deposition. Some
breaks were expressed by erosion features (cut down of channels – e.g. Divača
profile and Trhlovca Cave, intercalations of clays in speleothem sequences – e.g.
Černotiče Quarry) and/or precipitation features (ferrugineous crusts – e.g.
Divača profile). Some of magnetostratigraphic zones start (samples 153 or 203
of Černotiče Quarry) or finish (sample 4 of Trhlovca Cave, sample 14 of Divaška
jama) on such manifestations of unconformities (cf. Fig. 2–5). Such features
prove enormously complicated deposition dynamics with numerous breaks in
deposition and erosions caused that parts of original profiles can be missing;
whole caves and cave systems can be even several times completely filled and
exhausted (cf. Panoš 1962–1963). Therefore, unconformities within sedimentary
profiles can hide a substantial geological time. The velocity of deposition cannot
be calculated in such profiles. The time duration of individual magnetozones
cannot be calculated and the geometric character of obtained magnetostratigra-
phic picture cannot be compared with standard scales.

Palaeontological finds are usually rare. The nature of cave sediments, espe-
cially of the inner-cave facies, does not favour the preservation of fossil remains,
which could contribute to dating of cave sediments or to the correlation of
magnetozones with standard scales. Most of fossils in such cave facies could be
redeposited by erosion of older sediments or derived from collapsed near-surface
(epikarst) fills of substantially older age (cf. e.g. Horáček & Kordos 1989).
Divača profile, Divaška jama and Trhlovca Cave, although examined for palyno-
logy, did not yield any results, which is generally not surprising (Bosák et al.
1998a, b). Although some fish remains were found in the Černotiče profile (cf.
Fig. 5, column 4), they have been under the examinations yet and their age has
been still unknown (Bosák et al. 1999, in press).

The abundance of detailed internal division and scarcity of fossils make the
correlation of obtained magnetostratigraphic picture with standard palaeomagne-
tic scales problematic. The correlation of profile in the Trhlovca Cave was
relatively easy. No substantial erosion is marked at boundaries of magnetozones
with normal and reverse polarity, except of the top of layer with sample 4 (Fig. 3).
Short reverse polarised zone below the boundary of normal and reverse polarised
zones can be correlated with the Jaramillo subchron in Matuyama reverse chron.
Sediments are thus older than expected by Gospodarič (1985, 1988)

Similar picture was obtained also for the Divaška jama. Nevertheless, the
break in deposition marked by the precipitation of flowstone with stalagmite
(dated by the U-series method as older than 350 ka, cf. Bosák et al. 1998a, b; cf.
Fig. 2) represents a substantial time-span in which some changes could be hid-
den. Therefore, the correlation cannot be assumed as completely final. Sediments
are again substantially older than expected by Gospodarič (1985, 1988).
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Correlation of sediments from the Divača profile and Černotiče Quarry with
the standard scale was problematic. The tool for the correlation of the Divača
profile was the dominant normal polarity in the upper part of the profile and
prevailing reverse polarity zone in the lower part. Nevertheless the correlation is
not explicit, as reverse polarised magnetozones can belong to Matuyama, Gauss
or Gilbert chrons, i.e. from about 1.77 to nearly 5.23 Ma (Bosák et al. 1998a, b;
Bosák & Pruner 1999).

The arrangement of the distribution of normal and reverse polarity magneto-
zones within the Črnotiče log depends on numerous unconformities within the
profile. We can estimate neither the duration of the deposition of freshwater
banded carbonate body nor the duration of individual breaks in the deposition of
carbonates. Two magnetozones are limited by such erosion surfaces, i.e. reverse
polarised magnetozone of sample 153 at its base and normal polarised magneto-
zone of sample 190 at its top (Fig. 5). It cannot be excluded that both magneto-
zones were in reality longer. Similarly, eight erosion surfaces detected within
lower normal polarised magnetozone (some breaks are represented by relatively
thick layers of red clays) could hidden eventual changes in the orientation of the
magnetic field (polarisation changes). Therefore, correlations are difficult. We
can assume only, that the top of the highest normal polarised magnetozone could
be compared with the top of the Olduvai subchron (1.77 Ma) as the youngest
possibility, and the rest of profile should be older (Bosák et al. 1999, in press).

Conclusions

Dating of cave sediments by the application of palaeomagnetic me-
thods – magnetostratigraphy – represents a highly difficult and sometimes risky
task, as the method is comparative in its principles and does not provide nume-
rical outputs. Case studies from the Classical Karst indicate, that without the help
of other dating methods, especially biostratigraphy, any correlation of obtained
results cannot be explicit. Dynamic character of cave filling, exhumation and
fossilisation is expressed by numerous unconformities within preserved sedimen-
tary profiles. Breaks in deposition can hide a substantial part of the geological
time. Therefore, the correlation of obtained arrangements of normal and reverse
polarised magnetozones with standard palaeomagnetic scales can be finish only
with difficulties and with a high degree of uncertainty. Such reality can be finely
exemplified on all examined logs from the Classical Karst, especially on sedi-
ments from the Divača profile and Černotiče Quarry. The preliminary correlation
of obtained magnetostratigraphic data with standard scales indicate substantially
older age of cave filling processes than expected earlier, shifting the possible start
of the speleogenesis within the Classical Karst deeply below the Tertiary/Quater-
nary boundary.
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