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GEOGRAFICKY INFORMACNI SYSTEM
CHKO MORAVSKY KRAS

Geografic information system of the Protected Landscape Area
(PLA) Moravian Karst

Ivan BALAK

Spriva CHKO MK, Svitavské 29, 678 01 Blansko, tel: 0506/417 825, e-mail: schkomk@iol.cz

Very complicated surface and underground karst
structures of the PLA Moravian karst interlacing with other natural
and socioleconomic items of all protected area mean very
problematic desicion making of the autharity of protection of the
nature - Administration of PLA Moravian karst not only about
matter of protection of proper karst phenomenons, but also about
protection of the Moravian karst entire. The Moravian karst has
very rugged topography and with lump of knowledges from
different disciplines it is an optimal area for use of Geographic
Information System (GIS). For quality solving of problems in
protected area the GIS on base of data in PC ARC/INFO and
ARCVIEW format by the firm ESRI has been installed. Today the
system contain completed graphic and databases data about the
Moravian karst in scale of the Base map of the Czech republic
1:10000 {planimetry, altimetric, water, forests, items about right
articulation - land registers, communities, districts, seats, borders
of the PLA Moravian karst, borders of the especially protected
areas etc.). The special chapter are map levels with geological
construction of the Moravian karst orographic, phytogeographic
articulation of area or with altimetric data. Very important role in
the system has circumscribed state maps from scale of 1: 100000
to scale of 1: 1000, including scales of cadascral maps. Digital
cadascral maps are gradually entered into the system. Indivisible
part of data about area are the screening data as well, in the case
of the PLA Moravian karst they are called maps of ZM Czech
republic 1:10000 (ZABAGED 2) and a suite of scanned and
transformed aerial photographs in a scale 1:5000. On this data
reassuming the series of nearly topical data, which are in direct
structure of protection of this area - zoning of PLA, the area system
of ecological stability, results of botanical and zoological inventory
researches etc. The specific part of GIS of the PLA Moravian karst
is a digital data processing of surface and underground karst
phenomenons. The outgoing result of geographic information
system of PLA is a digital model of karst area with possibility of
searching affinities between particular items in landscape and
thereby also a possibilities for searching of an optimal alternates
of solving appropriate problems against the state nature protection.

Velmi sloZité povrchové a podzemni krasové
struktury CHKO Moravsky kras provazané s dalSimi
ptirodnimi a socioekonomickymi prvky celého chranéného
uzemi znamenaji velmi problematické rozhodovani organu

ochrany pfirody - Spravy CHKO Moravsky kras nejen o
zalezitostech ochrany vlastnich krasovych jevi, ale i o
ochrané Moravského krasu jako celku. Moravsky kras je
diky zna¢né Clenitosti terénu s velkym mnoZstvim
poznatkil z nejriiznéjSich védnich disciplin optimélnim
uzemim pro nasazeni geografického informaéniho
systému (GIS).

Ke kvalitnimu fedeni stfetll zajml v chranéném
tuzemi byl na Spravé CHKO Moravsky kras zaveden GIS
na bazi dat ve formatu PC Arc/InFo a ArcView fy ESRI.
V soucasné dobé systém obsahuje kompletni grafické a
databazové udaje o Moravském krasu v méfitku Zakladni
mapy CR 1:10000 (polohopis, vy3kopis, vodopis, lesy,
idaje o spravnim ¢&lenéni — katastry, obce, okresy,
intravilany sidel, hranice CHKO Moravsky kras, hranice
zvlasté chranénych Gzemi apod.). Zvlasini kapitolu
pfedstavuji mapové vrstvy s geologickou stavbou
Moravského krasu, orografickym, fytogeografickym
Elenéni tizemi, nebo s vySkovymi udaji. Dilezité misto
v systému hraji i popsané klady listd statnich map od
méfitka 1:100000 aZ po méfitko 1:1000, veetné méfitek
katastralnich map. Do systému jsou postupné zavadény i
digitalni katastralni. Nedilnou souéasti dat o izemi jsou
také rastrova data, v pfipadé CHKO Moravsky kras se
jednd o tzv. mapy ZM CR 1:10000 (ZABAGED 2) a sada
scanovanych a transformovanych leteckych snimkd
v méfitku 1:5000. Na tato data je navazana série uzce
tématickych dat, které jsou v pfimé vazbé& na ochranu
tohoto uzemi — zénace CHKO, izemni systém ekologické
stability, vysledky botanickych a zoologickvch
inventariza¢nich prizkumi apod. Zcela specifickou &asti
GIS CHKO Moravsky kras je digitalni zpracovani
povrchovych a podzemnich krasovych jevii. Vystupem
geografického informagniho systému CHKO Moravsky
kras je digitdlni model krasového izemi s moZnosti
vyhledavani vztahli mezi jednotlivymi prvky v krajiné a
tim i moznosti hledani optimalnich variant fedeni
ptipadnych konfliktd proti zajm{m statni ochrany pfirody.
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EXPLORATION OF THE DEEPEST AND LONGEST
CAVES OF SIBERIA

A~xartoLi BouLyrcHov

Institute of Geophysics SB RAS, Koptyg av.3, Novosibirsk,630090 Russia

fax:+3832-33-34-32, e-mail: hogoev@uiggm.nsc.ru

Resume

An exploration of karst massifs of mountainous Altai
began since 1978 and gave a discovery of a technically most
difficult cave in Siberia (Altaiskaya cave) and a deepest one
(Kektash cave). In winter 1997 in Kektash cave the deepest point
(-350 m) seemed to be revealed. To reach a continuation one has
to dive a deep, narrow, complex sump. Big Oreshnaya cave (East
Sayan) is well known like a longest in the world labyrinth in
conglomerates. It was found in 1964 and for many years stayed
only 11 km length. Since 1978 successive discoveries gradually
increased the length. In 1998 a new system was found. A length
occurred to be preliminaryly 47,7 km and represented a very
complex, various in structure labyrinth.

Altaiskaya and Kektash caves

The cave Altaiskaya (-240 m, 4460 m) was already
properly described with a detailed map (Boulytchov 1977).
This cave is famous for its high (40-180 m) hanging or
sheer walls ascensions in order to get upper storeys from
lower ones. Climbing is usually artificial. To overcome
all obstacles one needs to use more than 700 m of vertical
rope railings. Altaiskaya cave is situated in 10 km to the
west from Kektash one.

Kektash cave is located in 15 km to the north-
west from village Kamlak on Seminsky range of Altai
mountains on a plateau “Clean Swamps”. Altitude of an
entrance is 870 m; a basis of erosion is 380 m. Before
1984 cavers knew a 20m shaft interrupted by a huge stone
wreckage. Barnaul and Novosibirsk groups could uncork
it. In winter 1984/85 Domogashev S. reached a point -
340m, Boulytchov A. climbed up to an ancient cave storey,
made a map. The Old river cascades are rich of dripstones,
stalactites and rimstone dams. Kektash from local
language means Blue stone. Rocks in cave are presented
by limestones of low Cembriy and marbles of blue colour.
The cave became at once a deepest in Siberia (Boulytchov
1996). Almost all shufts are with waterfalls. A main
cave river disappeared in Sump I on -263m. In 1996
Zholudev A. dived the Sump 1 and found a new gallery
but soon rested in a new very narrow sump on -303m
(fig. 1). Winter 1997 presented two discoveries from an
ancient river located on a gallery “Sea avenue”. Zholudev
A., Alexandrov A., Shabanov A. overcame a lateral Sump
Il -318m and have revealed the main cave river
continuation located lower than the sump on -303m. But
again the recent river hid in stones. Another new system
was found roundabout a mud sump on “Sea avenue”.
Again a contemporary strong river was revealed. But the

river only appeared from under a wall and almost at once
disappeared in a deep crack. Now it’s yet a final Sump I11
-350m with uncertain water depth. The map of Kektash
cave is published here for the first time.

Big Oreshnaya cave

Big Oreshnaya cave is located in 3 km to the east
from village with the same name in Mansky region of
East Sayan. Altitude of entrance is 590m; a basis of erosion
is 350m. A cave is developed in brown-red conglomerates
of low Ordovic with significantly contained limestone and
dolomite pebbles filled in gravelites of quartz-calcite-
dolomite material. There are lots of lakes, streams with
temporary or continuous water flow, several sumps, a
number of gaps, shufts, huge faults, many places with
beautiful draperies and stalactite cascades. Much clayey-
sand-alevrite material is located everywhere on a floor of
cave passages and grottos (Tsykin 1985). There is no
distinct storeys in a cave. Labyrinth is very intricate,
tangled and too complex. A reason of a rare karstification
of this cave conglomerates may be in a big porosity and
significantly developed cracks of rocks (Tsykin 1990). Also
geomorfological position of cave massif is favourable for
penetration and movement of underground waters.

First significant discoveries were made since 1968
by clubs of Krasnoyarsk. Main contributions were made
by Bobrin V., Dobrovolsky M., Konosov V., Medvedev
A., Larionov N., others. In 1978 the big system named
Novosibirsk State University was revealed with leadership
of A. Boulytchov. We overcame the waterfall “Adventure”
against a water flow, left behind a long narrow passage
half of which filled by water and found spacious system
of galleries with big crystal calcite flowers on a clayey
floor. In 1985 “Ohlomony” club (Panov V.) found a huge
system “February”. In 1988 Boulytchov A. climbed up 70
m sheer wall and with a help of Struchkov I., Rogoizin
D., Zhdanov A. has discovered three tremendous systems
“Strem-Lotos-Siberian”. Zcherbakov V. was a leader of
very significant discovery in 1990. “Galaxy way” system
found has unusual draperies with luminescence of a cave
milk. The same was found in “Siberian™ system. One of
passages of “Galaxy way” leads to the second exit of the
cave. In 1992 Antipov S., Prohorov V. revealed a very wet
system “Ivan-Kopalo™ and spacious “Mazodrom”. They
followed along a stream with continuous water flow and
constantly dug a pebble, sand and clay. “Ivan-Kopalo”
system consists mainly from narrow passages with small
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halls seldom met. “Mazodrom” system consists of a lot of
high and wide grottos and galleries.

The seismic-electric effect geophysical method
(Boulytchov 1998) used gave an information to predict
from a surface the system “Zastrem™ what one year later,
in 1993, was discovered by Shundeev S. Noted above
method allowed to determine the cave cavities from a
surface if a depth of cavity didn’t exceed 10-15 m
(Boulytchov 1997). “Zastrem” system was located very
close, in some places 2-2,5 m, to a surface. In 1994 the
author climbed up a wall 40 m above a bottom sump and
has revealed there a system “Over lake”. And at last in
winter 1998 Zcherbakov V. dug a narrow passage and

has got the newest system “Nikitkiny Gorki” named in
honor of his son birth.

From the main entrance the cave depth is 155 m;
the bottom sump has 35 m depth; the highest point of
“Zastrem” system has exceeding 44 m above the main
cave entrance; hence the recent cave amplitude is 234 m.
The mapped length is preliminaryly 47700 m. All separate
systems (fig. 2) of the cave are mapped carefully but it’s
difficult to unite all of them to a whole indivisible general
map; so nowaday a perfect whole map doesn’t exist yet
completely. It']l be performed in some years. Evidently
Big Oreshnaya cave will present other new systems to
cavers who tend persistently to make discoveries and will
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become over 50 km for certain. Novosibirsk. '
Tsykin R.A. 1990. Karst of Siberia. Krasnoyarsk State l
Acknowledgements University.

I'm faithfully grateful to my colleagues-cavers who
selflessly helped me in serious expeditions especially to Sorokin
V., Lelvak A., Chub V., Shikhov V., Struchkov I, Zhdanov A.,
Rogozin D., Shundeev S., Maksimov G., Tarasovsky A., Stavitsky
L., Ashkarin N. Boulvichova O., Tyutyunik A.,Seroglazov V., Ageev
A and others during a practice of caving since 1975.

References

Tsykin R.A. 1985. Deposits and minerals of karst. Science,

Boulytchov A.A. 1996. Seismic-electric and tectonic
researches of outstanding Altai karst massifs. 30-th
International Geological Congress, Beijing, vol.3,
p-317.

Boulytchov A.A. 1997. Geophysically predicted and

discovered large cave emptinesses in Siberia.
Proceedings of the 12-th International Congress of
Speleology, Switzerland, vol.5, p.8§9-92.

Boulytchov A.A. and Koksharov V.Z. 1998. Method of
seismic-electric effect used on reflected waves. In:
Annales Geophysicae, vol. 16, suppl. 1, part 1, 23-
rd EGS General Assembly, Nice, p.270.




IV* International Meeting of Cavers in the Moravian Karst

11" National Speleological Congress (Jedovnice, 1999)

KARST OF THE INNER DINARIDES
IN WESTERN SERBIA

JELENA CALic-LiuBoJEviC

Geographic Institute ,.Jovan Cvijic* of the Serbian Academy of Sciences and Arts

Djure Jaksica 9, YU-11000 Belgrade

What is usually considered by the term Dinaric Karst
refers to the karst of the External and Central Dinarides,
with predominately carbonate rocks and typical karst
features well known throughout the world. However, the
Dinaric mountain range as a geotectonic unit is more
extensive than the area of typical Dinaric Karst. To the
North and North-East of the Central Dinarides, there are
so-called Inner Dinarides, which stretch to the Drava and
Danube graben (respectively) on the North, and to the
Velika Morava River (its graben) on the East. In the first
half of the 20th century, the Inner Dinarides were considered
akind of , transitional zone* between the Dinarides on one
side, and the Pannonian Basin and Rhodopean Mountains
on the other; mostly due to certain morphological
differences and, to a degree, different geological
composition than in the Dinarides. However, further
detailed geological research done in fifties and sixties
showed that the ,transitional zone", by its tectonic and
general genetic characteristics entirely belongs to the
Dinaric mountain range.

As for the territory of Serbia, the Inner Dinarides
arc situated in its western part, The limestones in that area
are dominantly of Triassic age, while the Jurassic is
represented by diabase-chert formation (ophiolitic belt),
and the Cretaceous by flysch formation. The fact that the
limestones are on wide areas sandwiched between non-
carbonate rocks below and diabase-chert formation above,
caused a significant extent of siphonal circulation of

groundwaters. Places where limestones protrude from
overlying formations are characterized by surface karst
morphology, as well as by swallow holes and karst springs
at the contacts.

In the Inner Dinarides the caves are not very
numerous, but are quite long, given the complex conditions
in which they were developed — a mosaic of many different
kinds of rocks and their specific stratigraphy. In the area
which is situated closest to the typical Dinaric Karst, there
is the longest cave in Serbia — Usacki Pecinski Sistem (6200
m), near the town of Sjenica. It is a through cave whose
two entrances (among four) are located in the canyon of
the Uvac River, famous of its entrenched meanders. The
cave Stopica Pecina (2160 m) on Zlatibor Mt. is
characterized by extraordinarily deep rimstone dams (5-6
m). Worth mentioning is also the cave Tubica Pecina, with
a length of 1928 m. Further on to the North, near the town
of Krupanj, there is the cave Kovacevica Pecina (928 m),
which is the only cave (in this region) developed in
Carboniferous limestones. One of the most extensive
continuous karst areas is the Lelic Karst near the town of
Valjevo. In the Lelic Karst, there is the deepest pit in this
part of the Inner Dinarides ash Dragov Ponor, with the
depth of 184 m.

Heterogeneous geological composition, as well as
the significant reverse tectonic movements, caused a
specific and interesting development of karst in the Inner
belt of the Dinaric mountain range.

HIGH-MOUNTAIN NATURAL BRIDGES
ON DURMITOR MT.

PreprAG Davrovic

Geographic Institute , Jovan Cvijic* of the Serbian Academy of Sciences and Arts

Djure Jaksica 9, YU-11000 Belgrade

Durmitor Mountain is situated in northern part of
Montenegro, between the canyons of the Tara River and
the Susica River, and the mountains Sinjajevina and Pivska

Planina. It covers the area of 100 square kilometres, and
the highest peaks are up to 2522 m a.s.l., with 2/3 of the
peaks exceeding 1800 m a.s.l. In the geological
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composition, the limestones are dominating, and non-
carbonate rocks are of lesser extension.

In the Pleistocene, during the strongest glaciation,
Durmitor was covered with continuous ice sheet. Except
the valley glaciers, there were also plateau and piedmont
glaciers. In that time, 25 glaciers existed on Durmitor, The
snowline was about 1400 m a.s.]. on the southern side, and
about 1700 ma.s.l. on the east. During the periods of weaker
glaciation, the snowline was at 1700 - 2050 m a.s..l.
Nowadays, the climate of Durmitor is mountainous.
Average yearly temperature at the foot of the mountain,
during the period 1958-1993 was 4,7 °C, and yearly sum
of precipitation for the same period was 1450 mm.
Isothermal contour of 10 °C for July goes along the
elevation contour of 2380 m a.s.l. Present tree line on
Durmitor is at 1800-1900 m a.s.l. By a combination of fossil
and present forms and processes, in the conditions of
present periglacial climate, natural bridges were formed
and they genetically belong to three groups:

- glacio-fluvio-karstic

- nivation-karstic

- glacio-colluvial

The first type was formed in the fluvio-karstic
process which took place after the glaciation. At the end of
the glacial period and withdrawal of the glaciers, fluvial
and karstic processes started. The river network was
formed, which used the former glacial morphology as a
drainage system. Composite valleys, with narrow and wide
parts, were formed. During the Holocene, in the small
basins of the Pleistocene glacial valley of Komarnica, the
river accumulates the fluvial sediments, and in the parts of
the glacial valley which remained higher, it cuts short, but
very narrow and deep canyons. In certain parts, the
entrenching was so intensive that the river could not cut

through the limestones, but sank and thus formed the natural
bridges.

At the end of the Pleistocene, all glaciers on
Durmitor melted down. In the cirques and in the glacial
valleys, cryo-nivation processes replaced the glacial
processes. During most part of a year, the more or less
snow stays on the mountain. Snow accumulations are bigger
on the slopes which are not too steep and nor exposed to
winds. On the sides of the glacial valleys, in the summer
time, the snow accumulates in the forms of long and narrow
accumulations. The meltwater flows in a diffuse way and
acts as a factor of physical and chemical erosion upon a
part of the former glacial valley side. The process which
starts is the flattening of slopes, and it lasts until long,
narrow terraces are formed (parralel with the direction of
a valley). Those terraces are being cut by water at some
places - meltwater does not flow surficially, but finds
fissures in limestones and sinks. The length of the
underground flow is very small, because the water flows
out on the escarpment of the valley side. Fissures are
enlarged into the channels of bigger dimensions, above
which narrow ceiling is formed as a natural bridge.

The last type of high-mountain natural bridges on
Durmitor is formed on vertical parts of the Pleistocene
glacial valleys. The transversal ridges diverge from the sides
of some valleys. The ridges are exposed to intensive
mechanical and chemical processes of physical rock
degradation. In the parts of the ridges that are to a great
extent tectonically altered and cut by deep fissures, these
processes are the most intensive. Degradation of rock from
both sides of the ridge enlarges the fissure until the final
breaking through the ridge and formation of a natural
bridge. In the formation of this type of natural bridges, the
fluvial process did not take part.

THE EXPLORATION OF THE MICULA’S CAVE
(BIHOR MOUNTAINS, ROMANIA)
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PHYSICAL AND CHEMICAL CHARACTERISTICS
OF THE WATERS OF THE MICULA’S CAVE AND THEIR
CHANGES ALONG THE LONGITUDINAL SECTION
OF THE UNDERGROUND RIVER
(BIHOR MTS., ROMANIA)

FEKETE ALEXANDRU! - LAZAR TiBOR?

'“Emil Racovitza™ Speological Institute - Cluj Branch; Crysis Caving Club Oradea; 3700 Oradea B-dul. Stefan cel
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The study of karst waters can offer important data
about a cave-system and karst areas. Our research follows
the characteristics of the main stream as well as of its most
important tributaries and their influence on the
characteristics of the main stream. We noticed that along
the 900 m of the longitudinal section of the underground

river the physical and chemical properties of its water
undergo a slight, but perceptible change. Trying to find
answers to the possible reasons for the change of the
components we check the role of the geological structure
as determining the physical and chemical properties of the
river.

CHEMIE KRASOVYCH VOD V SYSTEMU JESKYNE
BOHEMIA (MT. OWEN, NOVY ZELAND)

Karst Water Chemistry in the System Bohemia Cave, Mt. Owen,
New Zealand

Davip HavLiCEK - RADKO TASLER

Ceska speleologicka spoleénost, ZO 1-11 a 5-02 (Czech Speleolgical Society, 1-11 and 5-02)

Resume

Samples of underground water in the system
Bohemia Cave were analysed to determine the content of
HCO,, CO/}, free CO,, Mg, Ca*, Fe and Mn. Table I
contain all the information about sampling places and
Table 11 all the analytical data. On the Fig. 1 is depicted
the depandance of total mineralization (HCO/
concentration) on position coordinate, which is equal the
distance of sampling place from the resurgence along the
underground water streem.

V roce 1990 byla vypravou ceskych jeskynafi
objevena jeskyn& Bohemia s domovitou prostorou o
objemu cca | 000 000 m’ a unikatni aragonitovou
vyzdobou. Tehdy bylo zdokumentovano asi 3 km chodeb
s pfevyenim cca 400 m. Do roku 1994 se podafilo

novozélandskym jeskynarfim jeskyni prodlouzit na
dvojndsobek a dosahnout hloubky okolo 550 m.

Vyprava teskych jeskyfiafi v roce 1994 zmapovala
dal3i kilometry podzemnich prostor s celkovou denivelaci
660 m.

Novozéland'ané objevili za¢atkem devadesatych let
v oblasti pfedpokladanych hornich vchodil do systému
jeskyni Rhapsody s hornim vchodem lezicim asi 45 m nad
nejvy3sim znamym mistem v Bohemii a s hloubkou cca
150 m.

Ceské vypravé se vroce 1997 podafilo obg jeskyné
propojit a popsat tak systém vice nez 700 m hluboky s
celkovou délkou pfes 10 km. Zarovei byly u¢inény pokusy
o prokazani souvislosti podzemnfho toku odvodiujiciho
Bohemii s vyvérem v udoli Fyfe River, ktery lezi vy3kové
asi 50 m pod poslednim znamym mistem v Bohemii.
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Eislo vzorku misto odbéru datum odbéru | pofet dnil po| relativni odhad  délky
dedti _pratok toku v podzemi
15 pfitokovy 23.3.1997 1 1 3300
meandr v
Rhapsody
6 odtokovy 5.3.1997 6 ] 2950
meandr v
Rhapsody
10 skapova voda| 1231997 6 0 3180
severné od Sev
polu
14 DTTO 20.3.1997 2 0 3180
20 Slizak 26.3.1997 4 3 3180
19 Kanal 26.3.1997 4 3-4 3250
8 Apendix 8.3.1997 2 2 3000
soutok meandrit
13 Rhapsody, 17.3.1997 2 2 2800
urovefi spojeni s
Bohemii
18 Chrisova 26.3.1997 4 4 2950
chodba zatatek
24 DTTO 1.4.1997 10 4 2950
17 Chrisova 26.3.1997 4 4 2700
chodba
pfed pfitokem
zprava
4 jezero pod 1 [ 1.3.1997 2 2 2900
Zebtikem
i DTTO 5.3.1997 6 2 2900
9 DTTO 10.3.1997 4 2 2900
1 Highway, vodo-| 2821997 1 3j-4 2200
pad do domu
23 1. pfitok zprava| 31.3.1997 9 2 2150
do velkych
démi
2 Chrisova 28.2.1997 | 4 2100
chodba
usti do domu
3 DTTO 1.3.1997 2 4 2100
22 Chrisova 31.3.1997 9 4 2000
chodba
za soulokem s
Highway
12 pfitok zprava u| 12.3.1997 6 2-3 1750
bodu 310
11 odtok z fylitd 12.3.1997 6 5 1600
16 Jezero na dné 4.3.1997 2 0 800
5 pfedpokladany 4.3.1997 2 5 0
vyvir
21 Chrisova 27.3.1997 5 3 2700
chodba
1 vyrazny

Tab. 1 - Odbérova mista vzorki vody a data odbérii. Vysvétlivky k hodnoceni relativniho priitoku: 0 - stagnujici voda (jezera),
1- sotva znatelny tok v zarodcich meandrii, 2 - tok v meandru nizké vydatnosti, 3 -tok v meandru vysoké vydatnosti, 4 - tok

ve velkych domech (horni &ést), 5 - odtok z velkych démii.

Existujici systém tak m.j. umozinuje studovat
chemismus krasovych vod od skapii v hornich partiich
Rhapsody, pfes priitok obrovskymi domy, kde voda protéka
pfevazné po nekrasovém podlozi fylitd, aZ po vyvér
odvodiujici jeskyni na vzdélenost cca 800 m vzdudnou
¢arou od posledniho znamého mista s pfevy3enim pouhych
50m.

Vzorky vody byly odebirdny v obdobi od 28.2. 1997
do 1.4. 1997. Voda z nékterych odb&mich mist byla
odebirana nékolikrat, aby bylo mozné sledovat zavislost
na pocasi.

Voda byla odebirana do litrovych polyethylenovych

lahvi se Sroubovym uzavérem tak, aby nebyla béhem
transportu v kontaktu se vzduchem . Po dopraveni do polni
laboratofe (priimé&rné asi po 2 hodinéch) byla analyzovana
na obsah volného CO,. Ostatni stanoveni byla provedena
do 24 h po odbéru.

V tab. | jsou uvedena odb&mi mista a data odbéru
jednotlivych vzorkld. Mista oznatena &isly
4,6,8,10,13,15,17,18,19,20a 21 leZi v karbonatech v horni
Easti jeskyn&, mista oznacend ¢isly 1,2,22,23 a 12 lezi ve
fylitech a mista ozna&ena 11,16 a 5 opét ve vapencich po
odtoku z fylitd.

Vzorky vody byly analyzovany béznymi metodami
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vzorek & | CO, HCO,  |co™ Ca* Mg** Fe' Mn’ HCOy
(mg/] |[mgA] |imeM) |(mgn) [imen) |pem  |rem  |RRICE S
0 0 48.1 6.0 172 0,86 0.035 0 44.5
] 23 104 0 31.2 1.79 0 0 104
2 35 101 0 28.8 2.58 0 0 101
3 1.3 101 0 28.9 2.62 . - 101
4 0.95 110 0 33.9 1.67 0 0 112
5 3.4 128 0 37.0 4.29 0.01 0 134
6 . 92.5 0 28.4 1.18 0.01 0 93.0
7 1.32 112 0 34.2 1.18 0 - 110
8 1.65 119 0 37.5 0.49 0 - 117
9 1.98 113 0 35.2 1.15 2 - 113
10 1.32 156 0 49.6 0.20 0.01 0 152
11 2.42 104 0 31.0 2.06 0 - 105
12 1.94 101 0 28.8 2.70 0 - 101
, 13 0.99 96.4 0 28:8 1.05 0.1 (0.01) |- 93.1
14 0.55 153 0 47.2 1.10 0.09" - 149
15 1.43 94.6 0 29.5 1.27 020(0015) | 0.15(0.03) [96.3
16 2.59 122 0 371.7 2.69 0.03 0 128
17 0.99 104 0 29.4 2.89 s - 104
18 0.83 106 0 29.5 2.82 0 - 104
19 0.88 109 0 31.2 3.07 0 - 110
20 1.06 96,4 0 27.1 3.19 0.015 - 98.5
21 1.10 93.3 0 27.9 2.62 0 - 98.1
22 2.86 108 0 27.9 3.87 0.08 (0) |- 104
23 2.26 106 0 25.6 4.17 0.01 - 104
24 1.92 110 0 29.6 3.14 - = 106

Tab. 2 - Vysledky analyz. Vysvétlivky: * hodnoty v zavorkach odpovidaji stanoveni po filtraci vody, **voda byla zjevné
kalnd, - stanoveni nebylo provedeno, 0 hodnota lezela pod mezi citlivosti pouZité metody.
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Obr. | - Zavislost koncentrace HCO," (celkové mineralizace) na poloze odbérniho mista.
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analyzy krasovych vod, titraéné byly stanoveny obsahy
HCO,, CO/*, volného CO,, Ca** a Mg™, kolorimetricky
pak obsahy Zeleza a manganu komeréné dodavanymi
soupravami ,Aquaquant™ fy Merck.

Tab. 2 udava vysledky analyz odebiranych vzorkil.
Z experimentalnich dat uvedenych v tabulce lze ziskat
zajimavé informace rlizného druhu:
- za prvé lze sestrojit diagramy zdvislosti jednotlivych
sledovanych veli¢in na poloze odbérniho mista. Pro
jednotnou definici polohy odb&miho mista byla zvolena
odhadnuta vzdalenost po toku k pfedpokladanému vyvéru.
Pokud totiz viechna voda vytéka z jeskyné pfedpokladanym
vyvérem, lze pak piifadit kazdému odb&rnimu mistu jednu
hodnotu polohové koordindty. Z hlediska vykladu
probihajicich procesii by sice bylo vhodnéj3i sledovat drahu
toku, kterou uz voda v jeskyni urazila, aviak tuto soufadnici
Ize velmi tézko odhadnout vzhledem k praktické
nemoZznosti uréeni mista priiniku vody do podzemi. Navic
po kazdém soutoku by tato soufadnice pfestala byt jedina.
Voda spojeného toku by totiZ pak musela byt
charakterizovdna dvéma nebo vice polohovymi
soufadnicemi. Obr. 1 ukazuje zavislost koncentrace HCO,
, (celkové mineralizace) na poloze odbé&rniho mista.

Podobné obrazky lze zhotovit pro v3echny sledované
veli¢iny.

- dale 1ze na zakladé smé&ovacich rovnic vypotitat z hodnot
mineralizace jednotlivych tokii pfed soutokem a po soutoku
pomér pritokd. V této studii bylo této moznosti vyuZito
tam, kde byl soutok znamy, pravé k pfesnému uréeni
poméru priitokii a dale pak tam, kde se soutok pouze
piedpokladal, k zhodnoceni, zdali mohou pfedpokladané
zdrojnice vytvofit vysledny tok. V takovém piipadé musely
leZet vysledné koncentrace viech sledovanych veli¢in pro
spojeny tok v rozmezi hodnot pro jednotlivé pfitoky,
vypotteny pomér pritokd z kazdé sledované velic¢iny musel
poskytnout pfiblizné stejnou hodnotu a tato hodnota musela
odpovidat realité¢ (vizualng odhadnuym relativnim
pritokam).

- stanovenim sledovanych veli¢in na témze odb&rmim misté
v zavislosti na pritoku (charakterizovaném dobou odbéru
ve dnech od posledniho vydatného desté) lze sledovat
zmeény v koncentracich sledovanych veli¢in v&etné
moldrniho pomé&ru Ca/Mg s vydatnosti toku. Tyka se to
odb&miho mista 10 (14) - skapova voda severné od Sev.
polu, 4 (7,9) - Highway, vodopad do dému, 2 (3) - Chrisova
chodba, tsti do dému a 18 (24) - Chrisova chodba, zatétek.

VLIV SRAZEK NA SKAPOVE VODY
V MORAVSKEM KRASU

Influence of the Precipitations on the Drop Waters
in the Moravian Karst

Jan HiIMMEL

Uprkova 15, 621 00 Brno

Résumé

The author describes the distribution of the precipitations
and the distribution of the runoff of infiltrates during a average
year from the period of years 1987 - 1998. This measurements
have been performed by means of the automatic registration
station with a computer in the surroundings of Ochozskd cave in
Moravian Karst. The most effective infiltration was observed in
the months between January - May with the maximum in March.
The average yearly effectiveness of the infiltration was 8,7%.
The author stated the lower specific runoff of infiltrates from the
karst surrounding (1,7 | . sec” . km?) and the higher specific
surface runoff from the un-karst catchment area (3,02 | . sec” .
km?).

V Ochozské jeskyni v jizni ¢asti Moravského krasu
sleduje autor od roku 1987 skapovou odezvu infiltrovanych
vod na mnoZstvi a asovou distribuci srazek. Variabilitu
obou v pritb&hu roku vyjadiuje graf.

Prabéh kfivky srazek jako mésiéni podil z celoroéni
sumy srazek v primérném roce podéava na grafu &. 1 kfivka
A. Teoretické primérné mésieni mnoZstvi srazek v
primé&rném roce by ¢inilo 628,7 : 12 = 52,4 mm sraZek.
Nad priimér se dostavaji mésice kvéten aZ zaf{ s vrcholem
v &ervnu, ktery se jevi pro jizni ¢ast Moravského krasu
jako srazkové nejbohatsi s primérnym mésiénim dhrnem
92,4 mm srazek, tj. 14,7% z celoro¢ni sumy srazek. Ostatni
mésice jsou srazkové podprimémé, zejména leden, unor,
bfezen a listopad.

V &ervenci 1997 byly zaznamenany enormni srazky,
vyvoldvajici stoletou vodu, které na stanici v Brné -
Knini¢kach ptedstavovaly 3,5 nasobek primérné hodnoty
z let 1966 - 1990. Priimé&rna hodnota pro ¢ervenec bez roku
1997 by byla jen 54,7 mm, tedy niz3i. Kfivka A v misté
mésice ¢ervence by pak byla pongkud niZ8i nez nasledna
Srpnova.




IV International Meeting of Cavers in the Moravian Karst

Il National Speleological Congress (Jedovnice, 199 9)

11

Krivka A'na grafu (obr. 1) pfedstavuje mésiéni
rozdéleni srazek v primérném roce za dlouhodobé obdobi
32 let (1966 - 1998) podle srazZkom&mé stanice Brno -
Knini¢ky.

S kfivkou A primérnych hodnot za autorem
sledované obdobi 1987 - 1998 vykazuje v podstaté shodu

Bylo tedy obdobi vyzkumu jedenécti poslednich let
dostategné reprezentativni pro stanoveni zaveri s obecnou
platmosti.

Prab&h kfivky stoku infiltratd jako podil
podzemniho odtoku z celorogniho skapovym mistem E v
Ochozske jeskyni podava kfivka B. Teoreticka priméma
mesicni suma stoku méfenym mistem E by byla 20 0654 ;
12=1672, 1 | za mésic.

Jako obdobi nadprim&mého stoku se jevi mésice
leden az kvéten s vyraznym maximem stoku v bfeznu.
Ostatni mésice jsou podprimérmné.

Pomérovy pokles skaplii v tnoru je
zapfitinén dovrienim nejv&tsi hloubky zamrazu a
zamrznutim vodni zdsoby jak na povrchu tak v piidnim
profilu.

Na kfivce B (obr. 1) pak nasleduje celkem plynuly
tbytek infiltrath az do mésice srpna. Nesrovnalost v
okolnosti, Ze od bfezna jdou obé kfivky srazek (A) a skapil
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(B) proti sobé& (zatimco se srazky zvy3uji, skapii ubyva)
Ize pfipsat vlivu nastupujici vegetadni sezony, tedy rozvoji
vegetace a cclkovému oteplovani, coz zvysSuje hodnoty
prostého vyparu a nastupuje vyrazna evapotranspirace
rostlinnym krytem. Voda je vegetaci od&erpavéna az ze
znatnych hloubek, priristy kofenového vlaseni stromi
sahaji mnohdy az do otevienych jeskynnich kaveren vice
metrl hluboko (v Hadici Ochozské jeskyng asi 6 - 7 m).

Podil skapii v roce se opét za&ina zvy$ovat od
listopadu; nadzemni vegetace bud’ uhynula nebo ukonéila
fotosyntetickou aktivitu a zastavila riist organické hmoty.

Na obr. | je jedté vyjadfen mési¢ni podil
infiltrovanych vod (skapl) ze sumy mési¢nich srazek
kfivkou C.

Z celé sumy za primérny rok dopadlych sraZek ve
vysi 6287 1 . m? odtete jako podzemni odtok infiltrath
vapencem jizni Casti Moravského krasu 54,85 1. m?, tzn,
ze podil efektivnich srazek ¢ini 8,7%. Podil vyuziti srazek
transferem do zony vertikalni krasové cirkulace je v
pribehu roku vyrazné nerovnomérny, jak vyplyvé z k¥ivky
C (obr. 1).

Nejveétdi vyuziti srazek je v mésici bfeznu, coZ viak
je Castetné zkresleno tanim srazek kumulovanych na
povrchu terénu jako snih z predchoziho obdobi zdmrazu.

| I L

vi !

I | i
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Obr. 1 - Pomérné rozdéleni srazek (A), dlouhodoby primér roéniho rozdéleni srazek - Kminicky 1966- 1998 (A*), skapii na
lokalité E v Ochozské jeskyni (B) a mésiéni podil podzemniho odtoku vzhledem ke srazkam (C) v priibéhu primérného roku

(1987 - 1990, 1992 - 1998).
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Takeé leden je infiltraéné efektivni. V t&chto dvou mésicich
pfechazi do podzemniho odtoku 35 - 38,9% ze spadlych
sraZek v tu dobu. Od kvétna do konce roku je procento do
vapenct Moravského krasu infiltrovanych srazek niz3i nez
¢ini mésiéni primér z celoroéniho vztahu srazek a infiltrath,

Nejmensi efektivnost srazkové infiltrace v jizni ¢asti
Moravského krasu pfipadla z jedenactiletého priméru na
mésic srpen, kdy podil vsaklych srazek €inil pouze 0,9%.
Také mésice zafi a Fijen maji podobné nizkou efektivnost
infiltrace.

Celkovy povrchovy odtok z povodi jako primér z
let 1987 - 1990 a 1992 - 1993 podle méfeni HMU profil
Ritka - Kapraliv mlyn &inil 4,166 mil . m* (vychézeje z
pramérné hodnoty specifického odtoku 3,04 L.sec”'. km™ a
povodi 46,47 km?®. Za stejné obdobi ¢inilo mnoZstvi krasové
autochtonni vody vzniklé infiltraci srazek z krasové Casti
povodi 12,8 km? pfi primérném specifickém odtoku 1,68
l.sec’.km?0,631 mil . m* . rok’'.

Cini tedy podil krasové autochtonnich vod z horniho
povodi Ri¢ky a jejich pritoki po profil Ritka - Kapraliy
mlyn 15%, ostatni vody jsou krasové allochtonni. Zde je
tieba si uvédomit, Ze méfenim registraénim limnigrafem
HMU na profilu Ri¢ka - Kapraliiv mlyn nejsou postizeny
vody intersticialni pofi¢ni, jejichZ presné nezjisténé
mnoZzstvi odchazi $térkopis¢itymi a sutovymi vyplnémi
adolniho dna. Pouze &ast téchto vod se ve vyvérové oblasti
Ritky dostava na povrch.

Celkovy odtok vod krasové allochtonnich,
pochéazejicich z nekrasové ¢asti povodi 33,92 km?,
pfedstavoval v primérném ro&nim odtoku ve shora
uvedenych letech 3,535 mil . m’ . rok™' s primérmym
specifickym odtokem 3,55 | . sec . km™.

Specificky odtok, méfeny na spodu zony vertikalni
krasové cirkulace v Ochozské jeskyni jako odtok podzemni
Je v priibéhu roku podstatné rozkolisanéjsi nez povrchovy
specificky odtok z celého povodi na koncovém profilu
Kapraliv mlyn. Nejvy33i hodnoty dosahuje podzemni
specificky odtok v mésici bfeznu a dubnu (4,64 - 4,79 1 .
sec’ . km?), nejnizsi v zafi afijnu (0,08 a 0,06 1 . sec”’ . km’
%). Zjistény pomér rozkolisanosti mezi minimalnim a
maximalnim specifickym odtokem v krasovych strukturach
v priimémém roce pfedstavuje pomér 1:80, zatim co z
celého povodi Ritky, v némz nekrasové ¢ast pfedstavuje
3.5kréte vé&t3i rozlohu nez ¢ast krasova, je pomér mezi
minimalnim a maximalnim specifickym odtokem méné nez
1:4,

Vysoké kolisavost hodnot specifického odtoku
zonou vertikalni krasové cirkulace je v podminkach jizni
¢asti Moravského krasu dana vyraznym zkrasovénim s
rozvojem vodosvodnych cest s malou mocnosti zény
absorpce. Z péti sond oteviranych na povrchu terénu nad
n&kolilka vyraznymi skapovymi misty byla nejvétsi
mocnost ptidniho profilu 90 ¢cm, u ostatnich jen 30 - 50 cm
(HIMMEL 1993).

Zjisténé poméry jsou diileZité nejen pro krasovou
hydrologii oblasti, ale i pro kvantifikaci procesu krasovéni.

Literatura
Himmel J. (1993) : Vyzkum zmén chemismu skapové vody

v zéavislosti na intenzité skapu a vlivu pldniho
profilu. Speleoférum 93, 65-67. Praha, CSS.

ngVNANi KRASOVE KOROSIVNIHO PROCESU V JIZNi
CASTI MORAVSKEHO KRASU S JINYMI LOKALITAMI

Comparation of the karstific - corrosion process under
the southern part of the Moravian Karst with another localities

Jan HimMEL

Uprkova 15, 621 00 Brno

Résumé

Average karst corrosion in the years 1987 - 1998 was on
the bottom of the vadose zone in Ochozskd cave in the southern
part of the Moravian Karst 9,05 m* . km*” . year'. In accordance
with the mutual relationships among specific drainages in
different parts of the Moravian Karst, the author derived for the
catchment area of Jedovnicky and KFtinsky brook the size of the
karst corrosion 13,6 m* . km? . year' and for the catchment area
of Punkva river 14,5 m* . km? . year'.

Autor viceletym méfenim zjistil v Ochozské jeskyni
primé&mou hodnotu odnaseného CaCO, z vadozni z6ny,
ktera zde ¢ini 9,05 m’. km™. rok™'. Tato hodnota odpovida
idaji Ondracka (1982), ktery pro hydrologicky rok 1979
zjistil odnos vapenci z celého povodi Ritky (tedy i z
nekrasové ¢asti) ve vy3i 12m’ . km?. rok"'. Ro¢ni variabilitu
odnosii vapence z let 1987 az 1998 vyjadfuje obr. 1 a
vyplyvéa z n&j pfiméa zavislost na velikosti podzemniho
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odtoku.

Povodim Jedovnického potoka v Moravském krasu
se zabyval Demek (1962), ktery vypocital intensitu koroze
CaCO, z celého povodi potoka v mnoZstvi 258,46 m’ ,
rok', coz pfi plose povodi 28,07 km? &ini v pfepottu 9,2
m’ . km? . rok’.

Rauser - Stelcl -Vieek (1965) zjistili, ze koroze
vapence je v hydrologické zon& vertikalni cirkulace 10x
vy38i nez v zon¢ horizontalni. Pro povodi Punkvy udavaji
odnos CaCO, o velikosti 8 m* . km™ . rok" a pro povodi
Jedovnického potoka 6 m* . km? . rok'.

Stelcl -Vigek -Pise (1969) uvadéji hodnotu roéniho
odnosu CaCO, z povodi Punkvy 25,4 m’ . km™ . rok™, co?
je proti zjisténim jinych autorii z Moravského krasu hodnota
ponékud vyssi. Stelcl - Vigek - Panovsky (1976) v Siroce
pojatém vyzkumu karbonatovych hornin v Ceské republice
uvadéji hodnoty odnosu CaCO, krasovymi prameny v
rozmezi 24,6 - 85,7m’ . km™ . rok™' z oblasti Horni Moravy
adal3ich lokalit. Ve vet3iné pfipadi se viak dostali do potiZi
pfi stanoveni povodi téchto pramenti (na pf. pro pramen
Jeskyné s vydatnosti 19,43 | . sec”' pfipadlo pro infiltraéni
povodi pouze 0,745 km?, pro pramen Lanovka s vydatnosti
46,3 1. s povodi pouze 2,06 km?). Sami autofi uvadéji, ze
vydatosti pramenii 2 - 4 nasobné pfekracuji vypoéteny
specificky odtok podzemnich vod. Autor tohoto ¢lanku se
proto domniva, Ze vyjma hodnot z Bozkova bude tfeba
viechny udaje aZ 4x snizit pfi ohodnocovani skute¢né
krasové koroze v oblasti téchto pramenii. Mohli bychom
proto snad pro oblast Horni Moravy uvaZzovat s odnosy
CaCoO, v rozmez{ 15 - 21 m* . km? . rok™ (750 - 790 m
n.m., 900 mm srazek v roce).

Pavuza v Hartmann - Mrkos (1997) uvadi z

Rakouska z vychodniho okraje Alp oblasti Kirchberg am
Wechsel z jeskyné Hermannshohle pro rok 1996 potitatové
zpracovanou simulaci odnosu karbonatd o hodnoté 48,0
m’ . km~ . rok™ (minimum - maximalni rozpéti 16,0 - 154,3
m’ . km? . rok™). Srazky v této oblasti ¢inily 798 mm,
podzemni odtok 360 mm za rok tj. specificky podzemni
odtok by byl 11,4 1 . km? . sec”.

Specificky odtok z vadozni zény v oblasti Ochozské
jeskyné 1,77 | . km? . sec' je tedy 6,4 x nizdi. S tim
koresponduje 5,1 x niZ8i koroze v Ochozské jeskyni nez
ve srovnavané Hermanshohle.

Uvedeni autofi uvadé&ji vztah odnosu véapenci z
riznych svétovych oblasti vzhledem k odtoku vmm . m~=.
rok’'. Do tohoto grafu podle Jenningse (1985) uvedl| autor
z Ochozské jeskyné zjisténou hodnotu pro oblast
Moravského krasu (na horizontéalni ose (runoff) pod 55,8
mm . m? . rok” odtoku, na vertikdlni ose pod 9,5 m' . kmy
2. rok).

Situovéni hodnoty krasové koroze v Moravském
krasu na obr. 2 nazorné ukazuje, Ze podminky krasovéni v
této oblasti nepodminuji intenzivni krasoveéni, Moravsky
kras patti z hlediska intenzity krasové koroze k pomaleji
krasové&jicimu tGizemi.

Z grafu je ziejmé, ze proces krasovéni je funkci
velikosti spodniho odtoku. To se tyka i tropického krasu,
kde hodnoty krasovéni jsou proti stfedni hodnoté vztahu
vyjadfené pfimkou vy33i nez by odpovidalo danému
spodnimu odtoku.

Naopak vysokohorské a arktické krasové oblasti lezi
v celém rozsahu odtoku pod stfedni hodnotou krasovéni,
odpovidajici danému odtoku podzemnich vod.

Na povodich ostatnich tokii v Moravském krasu,
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Obr. 1 - Zavislost roéniho specifického odnosu CaCO. na snodnim snecifickém adtokn. Moravskv kras,
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Obr. 2 - Podzemni odnos vapence v rozliénych krasovych oblastech svéta podle Jenningse (1985), doplnéno.

kde byly dfive rliznymi autory zjistény z kratkodobych
méfeni hodnoty podobné, lze vzhledem k vé&t3im
specifickym odtokiim ve sméru na sever a vy3 otekévat
pfiméfené vy33i hodnotu nez v &asti jizni, a to v poméru
specifickych odtokll z povodi. Lze tedy pro povodi
Jedovnického a Kitinského potoka ocekavat hodnotu
viceletého priiméru odnosu vapencii 1,5 x vice, tedy asi
13,6 m* ., km™ . rok™' a pro povodi Punkvy 1,6 x vice nez v
povodi Rigky, tedy 14,5 m’ . km? . rok"'.

Zaver

V povodi Ritky stejné jako v dalsich povodich
Moravského krasu probiha korozné krasovy proces ve
srovnani se svétovymi lokalitami pomalu. Viceletd hodnota
odnosu vapenci, zjiténa naspodu vadozni zény v
Ochozské jeskyni v jizni ¢asti Moravského krasu &ini 9,05
m’ . km? . rok’.
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Introduction 40-50 m wide corridor filled with three accumulations of

fluvial sediments of different age. The Holstejnska Cave

The Hol3tejnska Cave is located ina semiblind  represents the upper level of the ponor cave system drained
HolStejn Valley at the northern periphery of Moravian by the Hol3tejn Valley during the Cenozoic. The lower level,
Karst (fig. 1). The cave has a character of ahorizontal, called Cave No 68, is situated 50-60 m below the

/

Fig. 1 - Geological scheme of Punkva River tributaries drainage basins. Legend: 1) - ponors, 2) outlets, 3) - occasional
streams, 4) - Macocha Formation limestones boundary, 5) - Protivanov Fm. (mainly greywackes), 6) - Rozstani Fm. (also
shales and siltstones), 7) - former dirrection of drainage, 8) - granodiorites of Brno massif, 9) - Sloup Creek drainage basin,
10) - Bila Voda Creek drainage basin, 11) - Hol$tejn Cave, 12) - Cave No. 68.
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sinkhole No. 65

Cave No. 68

* sinkhole No. 77

Fig. 2: Horizontal map of the Holstejnska Cave and Cave No. 68

[-XVIII = numbers of excavated corridors

Holstejnska Cave and is (fig. 2). Both levels are connected
by vertical or subvertical karst connections filled with
fluvial deposits, too. Fluvial sediments inside the
Hol3tejnska Cave are exposed in large sections excavated
by local cavers during the last 30 years. Lithology and heavy
mineral content of these fluvial deposits were studied by
Pribyl (1973), Glozar (1979), Otava and Vit (1992) and
Vit (1996).

The HolStejnska Cave sediments

The studied section is exposed in excavated corridor
No. XV. This section is perpendicular to the flow of
subsurface stream. The oldest fluvial accumulation is
formed by sandy gravel with strongly weathered greywacke
pebbles. Relics of sandy silts are occasionally preserved
on the surface of this accumulation. These fluvial sediments
are covered by relicts of eroded tlowstone layers (fig. 3).
The middle fluvial accumulation formed by clayey silts
with carbonate concretions, limestone clasts and lenses of
re-deposited underlying sandy gravel is also covered by
flowstone layer relics. The third fluvial accumulation fills
channels incised into older fluvial bodies. These youngest
fluvial deposits are formed by clayey silts with horizontally
lying, locally cross-bedded sands (fig. 3). A thin flowstone
layer was deposited on the surface of these youngest
sediments in some parts of the cave corridor. Fine laminated
infiltration sediments were deposited in the southern part

of the Hol3tejnska Cave (below sinkhole No. 74 — see fig.
2) the. These clayey silts were transported by meteoric
waters to the cave through karst chimneys connecting the
sinkholes on the karst plateau surface with the cave corridor.

Dating of the HolStejnska Cave sediments

Several dating methods were used for age
determination of fluvial processes and flowstone deposition
in the Holtejnska Cave. ""Be and *Al dating of quartz
pebbles from the oldest fluvial accumulation indicates the
time of sandy gravel transportation into the cave between
1 and 1.2 Ma ago. Fluvial sandy silts preserved in relics on
the surface of the sandy gravels yielded reverse
paleomagnetic direction from the time of deposition. The
lowermost part of the overlying flowstone layer also
displays reverse paleomagnetic direction (Sroubek and
Diehl, 1995) and **Th/**U age exceeding 350 ka (Herzman
et al., 1997). Consequently, the ages of the flowstone and
the underlying fluvial sediments are older than
paleomagnetic boundary Brunhes/Matuyama — i.e., 780 ka.
The age of the upper part and the top of the same flowstone
layer is 230 +32/-44 ka and 176 +25/-30 ka, respectively
based on ®*Th/**U dating. The top of a small stalagmite
grown on top of this layer in excavated corridor No.XIV is
153 +24/-21 ka old (Gtazek et al., 1995).

BOTh/**U dating of speleothems underlying and
covering the middle fluvial accumulation evidences
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SW

Fig. 3: Sedimentary section in excavated corridor No. XV. Legend: the youngest fluvial accumulation: 1- medium to coarse
sand, 2 - fine clayey silt; 3 - relic of flowstone layer; medium fluvial accumulation: 4 - fine clayey silt, 5 - limestone block, 6
- calcareous concretion; 7 - relic of flowstone layer; the oldest fluvial accumulation: 9 - sandy gravel

deposition of fluvial sediments between 153 +24/-21 ka
and 103 +19/-16 ka (Glazek et al., 1995; Kadlec, 1997).
The time of deposition of the youngest fluvial sands and
silts is constrained by the ®°Th/?*U age of flowstones at
the base (103 +19/-16 ka) and the top of these sediments
(29 +4/-4 ka). Laminated infiltration silts form the
uppermost portion of the sediment fill of the Holstejnska
Cave. Radiocarbon age of charcoal from these fine
sediments is younger than 1630 A.D. Pottery made in the
14" century was found in fragments in these youngest cave
deposits (Zatloukal 1996).

Significance of the Hol¥tejnska Cave sediments for
the reconstruction of local paleohydrography and
karst hydrology

Fluvial deposition in the Hol3tejnsk4 Cave is closely
linked with the Hol3tejn Valley development. This
semiblind valley has been formed since Late Paleogene.
During the Lower Miocene, the valley was deepened and
drained by lower cave level (Cave No. 68), originated
before the Badenian marine transgression (see paper by
Kadlec and Otava in these proceedings). The valley was
subsequently filled with fluvial sediments up to 60 m thick
(Kadlec, 1996). The Hol3tejnska Cave corridor lies at the
same level as the surface of this fluvial fill. The age of the
oldest fluvial sediments in the Hol3tejnska Cave document
that at 1 — 1.2 Ma ago, the Holtejn Valley was filled a and
stream could to enter the Hol3tejnska Cave. The heavy
mineral content of the oldest fluvial cave deposits document
their source in the Luha Stream catchment area — fig. |
(Otava and Vit, 1992; Vit, 1996). Also pebble lithology of

these oldest deposits supports this idea (see PFibyl, 1973
Glozar, 1979). Paleohydrography has changed probably
during late Lower Pleistocene. The Luha Stream started to
flow to the SW (in the Sloup Valley) and the Bild Voda
Stream turned its lower reach to the W and entered the
Holstejn Valley (fig. 1). The Bila Voda Stream repeatedly
entered the Hol3tejnska Cave during the Middle and Upper
Pleistocene. The stream generated vertical karst
connections between the Hol3tejnska Cave (upper level)
and Cave No. 68 (lower level). This lower pre-Badenian
cave level was reached by the stream through these vertical
karst routes.
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GENESIS OF CAVE SYSTEMS OF THE MORAVIAN
KARST AS A FUNCTION OF THE JEDOVNICE AND
LAZANKY VALLEYS DEVELOPMENT
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Introduction

Moravian Karst, formed by Devonian limestones,
is located 20 km NE of Brno. Deep canyon-like valleys
dissect surface of this karst area. These valleys incised by
streams were formed during the Lower Miocene. In the
Lower Badenian (Middle Miocene), the Moravian Karst
area and its viciity were covered by marine sediments -
sandy gravels and clays (Dvofak 1995). These sediments
were subjected to fluvial erosion after the retreat of the

Fig. 1 - A sketch of gravimetric
cross-section and borehole
positions. Gravimetric cross-
sections (G1-G3 — Bene$ 1997; P1-
P11 — Dvofdk and Sedlak 1991),
bore-holes (S1 - Bouéek 1971; A1 -
Schiltznerova-Havelkova 1957; V1
- Ambroz 1991; VA 1 - Viler 1966;
LI - Schiltznerova-Havelkova 1958;
IV 8,1V 9-Vilser; 1962 S8 - Prokop
1988; HV 203 - Taraba 1981; HV
103 - Taraba 1976), dashes line —
supposed pre-Badenian Punkva
River subsurface course between
the Macocha Chasm and resurgence
in the Lazanky Valley.

sca. The Lower Badenian sediments have preserved only
in the LaZénky and Jedovnice valleys. The marine sediment
fill thickness of these valleys reaches up to 137 m, as
documented by LI borehole (Schiltznerova-Havelkova
1958) - see Fig. 1.

Morphology of the Jedovnice and LaZinky valleys

Morphology of the Jedovnice Valley, filled with
Lower Badenian sediments, was determined using gravity

Macocha Chasm

B e
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measurements. In transverse sections the valley is widely
open in shape with gently inclined slopes and broad bottom.
The thickness of marine sediment fill reaches 156 m in the
northwestern part of the valley (Dvofak and Sedlak 1991).
In longitudinal section, the bottom of the valley dips NW -
towards the Svitava River. Formation of the Jedovnice
Valley is explained by stream erosion on the basis of its
morphology by Dvofak (1994). Dvoidk and Sedlék (1991)
further documented gravity measurements along two more
transverse sections in the SE reach of the Lazanky Valley -
as far as to the present water-shed (Fig. 1). Benes (1997)
completed picture of the valley morphology in its NW
continuation by conducting three more gravimetric cross-
sections — see Fig. 1. The SE reach of the valley has the
character of a 165 m deep canyon and only 20 m wide near
the bottom. Transverse sections constructed on the basis
of gravity measurements in the central part of the valley
indicate a two-stage valley incision. First, a broad, shallow
valley originated and deepened yet before the Lower
Badenian transgression (Kadlec 1997). The bottom of the
Lazanky valley dips longitudinally to the NW at a gradient
of 11 %o.

Genesis of cave systems

At the end of the Lower Miocene, a stream in the
NW termination of the Jedovnice Valley flowed
horizontally into a cave system. This system trended
towards the Staré feka Corridor in the Rudické propadani
Cave and further towards the By¢i skdla Cave in the Kitiny
Valley (Dvorak 1994). After filling of the Jedovnice Valley
with the Lower Badenian marine sediments, the entrance
part of this cave became permanently closed. After the
retreat of the sea, the Jedovnicky Creek has formed new
subsurface route from present Rudické propadani ponor
to the Stara feka Corridor. A path to the pre-Badenian cave
system was thereby restored.

At the end of the Lower Miocene, the LaZzénky
Valley was the deepest valley in the northern part of the
Moravian Karst. At the same time streams created a cave

7 L] 9 o n 12 tom

Fig. 2 - A vertical longitudinal section of the Lazanky and Jedovnice valleys. 1 - the Lazanky and Jedovnice valleys bottom,
2 - the Punkva and Pusty Zleb valleys bottom, 3 - boreholes (for explanations see fig. 1), 4 - gravimetric cross-sections (for

system draining the northern part of limestone area and
resurgencing at the bottom of the LaZanky Valley (see also
Pano3 1963 and Ptibyl 1988). The line connecting the lower
level of the Sloup-Sosiivka Caves, the lower level of the
Amatérska Cave, the bottom of the Macocha Chasm, and
the bottom of the Lazanky Valley represents an equlibrated
gradient curve with slope 11 %o (Kadlecova and Kadlec
1995). The section of probable paleocourse between the
Macocha Chasm and the LaZanky Valley is directly and
indirectly indicated by several facts. The Sklen&né démy
Cave represents a relic of a cave corridor running from the
Macocha Chasm south to the Lazanky Valley (cf.
Ondrousek 1966). This corridor situated some 65 m below
the bottom of the Suchy Zleb Valley was probably
connected with the Kala’s Chasms, the bottom of which
now lies 37 m below the level of the Suchy Zleb Valley
bottom, before the Lower Badenian. The probable course
of the pre-Badenian cave corridor below Harbe¥ska Plateau
is indicated by a N-S line of the LaZanky sinkholes and by
geophysical sections. The origin of the subsurface stream
path was controlled by structural features. There is a distinct
N-S running zone of steepely bedded and cleaved platy
bedded limestones. The zone has been documented and
measured at localities Nejezchlebiv Lomek Cave under
the bottom of the Suchy Zleb Valley, under the T4 Sinkhole
and under the Sinkhole No17. All the mentioned sites are
situated close to the line Machocha — LaZdnecky Zleb
Valley. The pre-Badenian corridor is, however, located
additional ca. 70 m below the bottoms of chasms in the
Lazanky sinkholes. Nevertheless, recent hydrogeological
communication exists between the caverns below
Harbe3ska Plateau and the cave systems north of the Suchy
Zleb Valley, as it has been proved by a trace experiment
(PFibyl 1971).

The bottom of the Lazanky Valley lies some 20 -
30 m lower than the bottom of the eastern reach of the
Punkva Valley, and the bottoms of the Pusty and Suchy
Zleb valleys - based on geophysical and bore-hole data (Fig.
2). This is explained by the fact that the drainage patern of
the northern part of the Moravian Karst was moved under
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the surface after the formation of a continuous cave system.
The valleys N of the Lazanky Valley hosted no permanent
surface streams and could not be, therefore, deepened to
the same level.

The resurgence of the cave system lost its function
after filling of the LaZanky Valley with Lower Badenian
marine clays. The valley fill created an impermeable barrier
across the limestone area, resulting increase groundwater
levels north of the Lazanky Valley. Groundwater flow at
this higher level was responsible for the formation of the
upper level of the Amatérska Cave. This cave level could,
however, originate (or could have been rejuvenated — see
Vit 1996) only after the removal of all Lower Badenian
marine clays from the Pusty Zleb Valley. Only then was the
resurgence of the subsurface stream established at the Pusty
Zleb Valley bottom. This situation probably occurred in
the late Miocene and Pliocene and is continuing till the
present times.

Conclusion

1. Two stages in the formation of the Lazinky Valley
can be recognized based on geophysical measurements. In
the first stage, the stream formed a broad valley, which
was later deepened. The formation of the Pusty and Suchy
Zleb valleys is explained by the same mechanism by Pano3
(1963) and Stelc] (1964).

2. The cave system of Stara feka — By¢i skila
originated in the late Lower Miocene, prior to the filling of
the Jedovnice Valley by marine sediments (Dvofak 1994).

3. The area between the Macocha Chasm and
Lazanky Valley displays similar tectonic character
recognized in the Amatérska Cave, i.e. approximately NNE
— SSW trend of the fluvial drainage controlled by general
tectonic predisposition. It is very probable that before the
Badenian transgression, a structurally predetermined cave
corridor was formed, connecting the Amatérska Cave and
the Macocha Chasm with the Lazanky Valley. Lower level
of the Amatérska Cave formed before the Lower Badenian
as a part of a cave system connecting ponors at the periphery
of the northern part Moravian Karst and resurgence at near
the bottom of the Lazanky Valley. Upper level of the
Amatérska Cave is younger (post-Badenian) or rejuvenated
and was formed in response to a rise in groundwater level
after the Lazanky Valley got filled with Lower Badenian
marine sediments.
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ZOOGEOGRAFICKA CHARAKTERISTIKA JASKYNNEJ A
KRASOVEJ FAUNY ZAPADNYCH KARPAT

Zoogeographic characteristics of the cave and karst fauna
of the Western Carpathians

Viapimir KoSEL

Katedra zoolégie PriF UK, Mlynska dolina B-1, 842 15 Bratislava, Slovensko; e-mail: kosel@fhns.uniba.sk

SUMMARY

Within the West Carpathians three main zoogeographic
karst units can be recognized: 1. gemersko-bukkovsko-spi§sky
unit in the south-eastern part of the Carpathians. It belongs
mainly to the plateau type karst. It has the most characteristic
cavernicolous fauna and many endemic forms (Coleoptera,
Collembola, Pseudoscorpionida, Ostracoda, Gastropoda).
2.central-carpathian karst unit in the north part of Slovakia
including the Poland Tatra. Cavernicolous fauna is very poor
Jormed mainly by Collembola: Pseudosinella paclti, Protaphorura
Janosik, locally Onychiurus kratochvili, surface Diplopoda
Leptoiulus tussilaginis, and troglophilic Allorhiscosoma sphinx.
The high mountain subunit is extremly poor and only P. janosik
being lived in the underground. Caves of the western and eastern
smaller karst islands of Slovakia posses mostly soil fauna without
endemic formes (the karst unit No. 3).

Uvod

Zoogeografické postavenie fauny Zapadnych
Karpat sa zatalo riesit’ uz za¢iatkom 20. storotia. ked' sa
nahromadilo dostato¢né mnoZstvo faunistickych tdajov.
Zohl'adiiovali sa viak pri tom len niektoré lepsie prebadané
skupiny a v rdmci nich formy silnejsie viazané na substrt,
alebo region, teda s vi¢3im sklonom k endemizmu. Napr.
HOLDHAUS (1932) zohl'adfioval prevazne chrobaky
(Coleoptera) hlavne ¢el'ad’ Carabidae a najmi rod Duvalius
a ani vo svojej neskor3ej praci (HOLDHAUS 1954) sa
podstatne nerozsiril mimo hmyz. Podrobnejsie sa zloZenim
jaskynnej i krasovej fauny zaoberal GULICKA (1975), ale
jej zoogeograficka analyza tu chyba. Vyznamne pokrotilo
aj rieSenie taxonomickej problematiky v rode Duvalius
hlavne na poddruhovej tirovni (HURKA et al. 1989). V
poslednych rokoch vyznamny pokrok sa uéinil vo
faunistickom vyzkume ¢&i uz v povrchovych, alebo
podzemnych chvostoskokoch (Collembola) (KOVAC
1998, v tlai). Najnovsie KOSEL (1997, 1998) vypracoval
predbeznii faunistick charakteristiku a zoogeograficki
rajonizaciu podzemnej fauny. V tejto praci sa zohl'adfiuji
aj d'al8ie ZivociSne skupiny viazané na povrchovy
karbonatovy substrét ako st Diplopoda (GULICKA 1975,
1985) a Gastropoda (LISICKY 1991) a ztasti aj vegetécia.
V tomto prispevku (oproti praci KOSEL 1998) je
zoogeografickd rajonizacia prepracovana a doplnena o

nové charakteristiky.
Zoogeografické rajony jaskynnej a krasovej fauny

V ramci Zapadnych Karpat leziacich na Gzemi
Slovenska, Mad'arska, Pol'ska a Ceskej republiky mozno
vyClenit’ 3 velké zoogeografické jednotky oznadené &islami
1,2, 3

1. Zoogeograficka jednotka
gemersko-bukovsko-spi¥ska

Je tvorend najvyznamnejsim krasovym uzemim ¢o
do rozsahu plochy i ¢o do pestrosti zloZzenia najmé
jaskynnej fauny. Orograficky je toto Gzemie tvorené
Slovenskym krasom a Aggteleckym krasom tkz.
faunistickym vyvojovym centrom a satelitnymi krasovymi
ostrovmi v obliku od juhu na zépad a k severu. Ich
oznacenie je nasledovné:

1-1: Slovensky a Aggtelecky kras (faunistické vyvojové
centrum)

1-2: pohorie Biikk v Mad'arsku

1-3: Driencansky kras

1-4: Tisovsky kras

1-5:Muransky kras

1-6: Slovensky raj

1-7: Galmus

1-8: Ruzinsky kras

1-9: masiv Radzima

Gemersko-bukovsko-spidskda jednotka je
charakterizovana pritomnost'ou viacerych druhov a
podruhov rodu Duvalius ako D. bokori, D. hungaricus, D.
gebhardti, D. goemeriensis a D. szaboi, vynimo&ne
endemickym poddruhom od D. microphthalmus.

Krasovy regién 1-1: slovensko-aggtelecky kras

Z endemickych kavernikolnych druhov si tu
(Pseudoscorpionida) Neobisium (Blothrus) slovacum, z
paviikovcov Sturovka (Palpigradi) Eukoenenia spelaea
vagvoelgyii (KOVAC 1997). Z chvostoskokov uvedieme
endemické kavernikolné druhy: Arrhopalites hungaricus,
A. slovacicus, Folsomia antricola, Pseudosinella
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aggtelekiensis a Protaphorura troglophila (KOVAC 1997)
Osobitne vyznamna skupina a to po&tom druhov a
poddruhov st chrobéky rodu Duvalius z ¢elade Carabidae.
Zijii tu dva hlavné druhy: Duvalius bokori a D. hungaricus
§ tymito poddruhmi: Duvalius bokori bokori (PleSivska
planina), Duvalius bokori gellidus (Silickd planina),
Duvalius bokori valyianus (SV &ast’ tzemia), Duvalius
hungaricus hungaricus (Silicka planina a Aggtelecky kras),
Duvalius hungaricus brzotinensis (Plesivska planina)

Z vodnej fauny ako endemické stygobiontné formy
su: z Ostracoda Candona dudichi, z dazd'oviek
(Lumbricidae) Allobophora mozsarvorum, z Gastropoda
zatial' neznamy druh z rodu Hauffenia. V ramci Zapadnych
Karpat len na tomto izemi Ziju niektoré kavernikolné druhy
s aredlom v juZnej Eurépe: napr. z Diplura Plusiocampa
spelaea. Niektoré druhy fauny, ktoré vznikli zrejme na
tomto uzemi rozsirili sa aj do susednych regiénov: napr.
chvostoskok Arrhopalites aggrelekiensis je znamy z jaskyn
Slovenského raja a z pohoria Biikk.

Krutové postavenie tohto tizemia pre
evoliciu endemickych foriem a zachovanie reliktov je
podopreté aj vyskytom takychto druhov Zivogichov a rastlin
na povrchu napr. endemicky ulitnik Alopia clathrata
(Clausiliidae). Z rastlin Onosoma tornensis, Sessleria
heufleriana, Dianthus lumnitzeri, Crataegus domicensis,
Sorbus austriaca haszlinskiana.

Krasovy region 1-2. Pohorie Biikk

Rozlohou pomerne vel'ké a juZnej3ie leZiace izemie
je pohorie Biikk. Jeho kavernikolnd fauna je znaé&ne
svojrazna (LOKSA 1962, BAJOMI 1977). Z endemickych
druhov - troglobiontov treba spomenit’ Duvalius gebhardti,
chvostoskokov Arrhopalites bifidus, Hypogastrura
cavicola, kosca Crosbycus bukkensis a mnohonoZku
(Diplopoda) Allotyphloiulus polypodus. Faunisticku
previazanost’ tohto pohoria so Slovenskym a Aggteleckym
krasom dokazuje pritomnost’ rodu Duvalius, poddruhova
forma chvostoskoka Arrhopalites aggtelekiensis
buekkensis, a pramenistného ulitnika Sadleriana
pannonica.

Krasovy region 1-3. Drien¢ansky kras

Rozlohou maly, ale pozoruhodny s
vyskytom samostatného Duvalius goemoeriensis. Z inych
vyznamnejSich druhov treba uviest’ kéroveca Synurella
intermedia, ktory je karpatsky endemit a je tu jedna z dvoch
znamych lokalit na Slovensku.

Krasovy region 1-4: Tisovsky kras

Faunistiky nedostatotne preskimané tizemie.
Chybaji aj udaje o vyskyte Duvalius, ale aj podrobnejsi
vyskum Gastropoda a Diplopoda. Severne od Tisovského
krasu v malom krasovom lzemi Zije endemicky Duvalis
szaboi szaboi. 1de o maly izolovany vdpencovy ostrov s

jednou jaskyiou, ale predbezne ho zarad'ujeme do
Tisovského krasu.

Krasovy region 1-5. Muranska planina

Tento krasovy ostrov je polohou, po geologickej
stavbe a teda aj genofondom ma najtesnejdie vzt'ahy so
Slovenskym rajom. Zije tu Duvalius bokori valyianus &o
je jeho juhozapadna hranica roz8irenia. Z povrchovych
endemitov z pédnej fauny je pre toto izemie (a Slovensky
raj) endemickd mnohonozka Leptoiulus mariae
(GULICKA 1985). Z centrdlno-karpatskych druhov
vyskytuje sa tu troglofilna mnohondzka Allorhiscosoma
sphinx, ale aj Leptoiulus tussilaginis (GULICKA 1976,
1985). Z rastlinnych endemitov len tu sa vyskytuje Daphne
arbuscula.

Krasovy region 1-6. Slovensky raj

Je faunisticky prepojeny na vy3sie pojedndvant a
geologicky totozne budovanii Muransku planinu. Spolo¢ny
kavernikolny druh je tu Duvalius bokori valvianus, a z
povrchovej pddnej fauny endemickd mnohonoZka
Leptoiulus mariae. Ako endemicky druh zda sa byt
troglobiontny rozto¢ Foveacheles troglodyta z
chvostoskokov je endemicky poddruh Hypogastrura
crassegranulata dobsinensis. So Slovenskym krasom je
tu spoloény chvostoskok Arrhopalites aggtelekiensis
(KOVAC 1998). TaktieZ aj tu zasahuje centralnokarpatské
troglofilnd mnohonoZka Allorhiscosoma sphinx

Toto uzemie predstavuje akusi zoogegragicki
krizovatku v prenikani viacerych vyznaénych druhov:
Nachadzame tu najvy33i pocet zapadokarpatskych
endemickych kalcikolnych Diplopoda: - 6 druhov: okrem
uz L. mariae, je tu prepojenie aj na centrdlnu &ast’ Karpét:
druhy Leptoiulus . tussilaginis, Allorhiscosoma sphinx,
Polyzonium eburneum. Leptophyllum tatranum
calcivagum. Smerom na sever jestvuje previazanost' na
Belanské Tatry so spoloénym Glomeris formosa.

Krasové regiony 1-7 a 1-8

Vo vychodnejsie leziacom Galmuse (1-7) a
Ruzinskom krase (1-8) fauna na takom stupni
preskimanosti zatial' nie je. Do tychto troch krasovych
ostrovov pokracuje rozSirenie Duvalius bokori valyianus
(prepojenie na Slovensky raj) .

Krasovy region 1-9: masiv Radzima

Region lezi medzi Slovenskym rajom a SI. krasom.
V nemenovanej priepastovej jaskyni bol zisteny novy
poddruh Duvalius microphthalmus vorago (HURKA &
MLEJNEK 1995, HURKA 1996). Treba poznamenat’, e
v okolitych krasovych ostrovoch D. microphthalmus nebol
zisteny (HURKA & al. 1989).
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2. Zoogeograficka jednotka centrélnokarpatska

Zahria kras Nizkych Tatier, Velkej a Malej Fatry,
Cho¢ské pohorie a kras Zapadnych Tatier aj na pol'skom
Uzemi a Belanské Tatry. Je tu vieobecnd nepritomnost
Duvalius bokori. Z kavernikolnych druhov st tu zndme
chvostoskoky Protaphorura janosik, lokdlne Onychiurus
kratochvili, a z povrchovych druhov Diplopoda
Leptophylum tatranum calcivagum.

V tejto geografickej jednotke moZno rozlisit
stredohorské krasové regiony do vysky asi 1600 m -

oznatenie 2-1 a vysokohorsky kras s vyskami do 2200 m
oznacenie 2-2.

2-1 stredohorsky krasovy region

Zahria nizkotatranské krasové regiony, Velki a
Mali Fatru, Chotské vrchy.

Z kavernikolnych druhov je tu chvostoskok
Psedosinella paclti (zapadne zasahuje aj do StraZovskych
vrchov a vychodne do Slovenského raja), lokélne Duvalius
microphthalmus spelaeus, z povrchovych mnohonézka
Leptoiulus tussilaginis.

2-2 vysokohorsky krasovy region

Chudobna kavernikoln4 fauna, vyskyt chvostoskoka
Protaphorura janosik.

MozZno ho rozdelit' na zépadotatransky region 2-2-
1 a Belanské Tatry 2-2-2,

2-2-1: bez povrchovych endemitov

2-2-2: povrchové endemity: z Diplopoda Leproiulus
tatricus, z Gastropoda Spelaeodiscus ratricus. Z
Gastropoda je tu napadna nepritomnost’ Helicigona
cingulella Zijuca v regione 2-2-1.

3. Zoogeografickd jednotka okrajovokarpatska

Lezi smerom na zépad i na vychod od
centralnokarpatskej jednotky. Je moZné, Ze v budicnosti
sa vyskytne potreba ju aj takto rozliSovat’. Zapadné krasové
regiony: Strazovska vrchovina (vyskyt chvostoskoka
Pseudosinella paclti), Tribe¢, Povazsky Inovec, Malé
Karpaty, Biele Karpaty, z vychodu Pieniny, Branisko,
Lipovsky kras, Brekovsky kras. Zatial' moZno uvaZovat'
len o negativnych znakoch: nepritomnost’ Specifickych
endemitov. V Borinskom krase ja znamy pavuk Porrhomma
profundum (F. Miller det.).Na druhej strane si tu refugialne
vyskyty niektorych ulitnikov vo vztahu k Alpam: Abida
secale (Malé Karpaty) a Trichia filicina (Pov. Inovec).
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NETOPYRI V CHKO MORAVSKY KRAS

Bats in the protected Landscape Area (PLA) Moravian Karst

MirosrLAav KovaRik

Sprava CHKO MK, Svitavskd 29, 678 01 Blansko, tel: 0506/417 825, e-mail: schkomk@iol.cz

In the PLA Moravian karst have been found out all 21
species of bats which are known in our republic. 18 species
have been found out in caves. Becouse the average temperature
in the caves is only 8°C, we can’t find there the summer female
colonies with their hatches. The caves of the Moravian karst
are especially used as the significant wintering place of bats.
In winter the other bats from wide surroundings are
accumulated in this area. The Moravian karst is the best
explored area concerning bats - especially their wintering. The
research is fixate on studies of population changes in every
species or groups of species. The changes of dinamics of bats
appaerance in time and territory are being observe. The big
sence has also the observing of the influence of the human
activities on bats. With reference to aligment of research, but
especially by reason of protection of bats, the methods which
trench into natural evolution at least are being use during the
proper research. Except detectoring also the electronic
enclosure is tested. Especially the results collected in last more
than 30 years make possible the active protection of bats
{enclosures of caves with fly in opening, limitation of activities
in caves in winter eic.).

Na tzemi CHKO Moravsky kras bylo zjisténo

viech 21 druhii netopyrit zndmych z nadi republiky.
V jeskynich bylo zjisténo 18 druhi. ProtoZe priméma
teplota v jeskynich dosahuje jen 8 EC, chybi zde letni
kolonie samic s mlad'aty. Jeskyn& Moravského krasu jsou
vyuzivany predeviim jako vyznamné zimovisté netopyri.
Na zimu se do tohoto zemi shromazd'uji netopyfi i
z Sir§fho okoli. Moravsky kras je nejlépe prozkoumanym
tizemim z hlediska netopyri — pfedevsim jejich zimovani.
Vyzkum je zaméfen na studium populaénich zmén u
jednotlivych druhii nebo skupin druhd, jsou sledovany
zmény dynamiky vyskytu netopyri v ¢asu i prostoru, velky
vyznam ma i sledovani vlivu lidskych aktivit na netopyry.
S ohledem na zaméfeni vyzkumi, ale pfedevsim z divodu
ochrany netopyri se i pfi vlastnim vyzkumu pouZiva stile
vice metod, které zasahuji co nejméné do pfirozeného
vyvoje netopyrii. Kromé detektoringu je na Gzemi
Moravského krasu zkousena i elektronicka uzavéra.
Predeviim vysledky shromaZd&né za poslednich vice nez
30 roki umoZfiuji aktivni ochranu netopyrii (uzavéry
jeskyni s vletovymi otvory, omezeni &innosti v jeskynich
v zimé& apod.).

C 11 - NEW 600M DEEP CAVE IN JULIAN ALPS
(SLOVENIA)

Jiti KyseLAK

Czech Speleologicel Society, Kota 1000
MojZiSova 17/52, 612 00 Brno, Czech Republic

Abstract

A new 600m deep cave Cll was explored between July
96 and March 97 on Moznica plateau in western part of Julian
Alps, Slovenia.

Description of the plateau

Moznica plateau is situated on Slovenian/Italian
border in western part of Julian Alps. The plateau is cca
2km long and 500m wide, average height is 1700m a.s.l. It
is formed by highly eroded limestone plates inlined in a

terrace-shape to the south (10deg.). The relief is dissected
by a series of deep north — south trending depressions
transsected by west — east trending tectonic trenches. Series
of continuous depressions and dense vegetation make the
movement on the plateau difficult. We localized several
springs under the south slopes of the plateau in Moznica
valley between 900 and 1000m a.s.l. which were not active
during our trips but it showes reach streams during floods.
Easiest access to the plateau is a turist track from Sella
Nevea on the italian side of the border.
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Fig. 1 - Elevation of the cave C11.
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History of exploration

First we came to the plateau in July 96. We localized
and documented seven caves to 40m deep and an 80m deep
shaftwith continuation on the bottom and a promissing drafi.
During next trip in October 96 the depth of 280m was
reached with continuation of next shaft estimated for 50m.
Next trip in January 97 was characterized by a lot of snow.
It took us 6 hours to get from the upper station of cableway
to biouvac above the plateau. We descended next shafts of
55, 85 and 45m, surveyed the whole cave and made
photodocumentation. We stopped above the next shaft
estimated for 80m. Several short trips followed. “Extaze”
shaft was by-passed by beautifull 120m shaft “Sum Swistu”.
The next step was 80m “Shaft of Horror” with big blocs
on the walls and a small shaft ending at —-644m. Small
horizontal tubes were surveyed later to actual —662m.

Description of the cave

The entrance of 1x 4m is at 1680m a.s.l. E-W
oriented and located about 100m from the south edge of
the plateau. First shaft “Tutovka™ opens into a chamber
10x20m, 40m highThere was a huge block of ice 20m above
the snow covered bottom. A high horizontal passage cca
Im wide goes to the west being interrupted by two steps of
12 and 10m. The Walls and the bottom of the passage were
covered by seasonal ice creating a big icefall in second
step. A narrow meander with ice on the bottom opens into
a beautifull 100m deep shaft “Extaze”. This shaft wass
passed by another one called “Sum Swistu” because the
entrance to “Extaze” could be dangerous during floods and

there is a lot of seasonal icecles just along the first metres
of descent. The way to “Sum Swistu” leads up above huge
blocks of conglomerates. The shaft is rigged dry way down
but the main part of the shaft is created on a crossing of E-
W and N-S trenches and the name was given to it because
of the sound of icecles falling down the shaft. From that
point the following shafts are created mainly on N-S
tectonic. On the bottom of “Made in Heaven” the cave
reaches an almost 200m thick layer of dolomites. Following
shafts are characteristic by a lot of huge blocks. Between
the blocks of the bottom of 80m “Shaft of Horro” a narrow
fissure goes to —-664m. This fissure is narrow in the ends
and bolderchocked. About 8m above the bottom a small
horizontal tube leads towards south. It comes into a
chamber, bottom of a shaft. It continues through a loose
bolder choke to a bottom of even bigger shafl. Between
those shafts a narrow fissure ends in a small sump at — 662
m. The dolomite layer ends at the bottom of 80 m shaft and
next parts are in limestone again. These are the first
horizontal passages, but narrow and blocked by lots of loose
bolders. Because of limited potential of the plateau we do
not expect any progress in depth of the cave but we hope
to explore more shafts connected to the cave.
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HISTORIE VYZKUMU AMATERSKE JESKYNE

History of the Amatérska Cave explorations

ZDENEK MOTYCKA

Ceska speleologicka spole¢nost, ZO 6- 25 Pusty Zleb
Czech speleological society, Pusty zleb Group (ZO 6-25)

The Planivy Group of the Speleological club Brno started
opening of the Cigdnsky shakehole on Simon s hill on the Ostrov
Plateau in January 1968. The first free parts were found out in
the depth of 30 m - Prvni and Kruhovy Dome on 30" November
of the same year. The main discovery event followed after 10 m

of digging on 18" January 1969 by opening the cave system of

the Old Amatérska Cave.
About 1500 m of corridors were found out, partly flown

by the active siream - the subterraneous Bila Voda Creek (White
water), limited with sumps that made the other advance
impossible. The comprehensive research of this locality started
—especially geological, sedimentological, hydrological etc. The
sump at the end of the Povedriovad Passage became on 9" August
1969 the start point for biggest exploration success in Czech
speleological history. Through this sump speleologists penetrated
into the narrow passage and further to the river pasage with the
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active stream that could be followed on the distance of hundreds
of metres. The large system of passages and domes many
kilometres long was discovered during further explorations
actions. Very difficult access due to the existing entrance siphon
complicated another research activities. Two speleologists died
- Milan Slechta and Marko Zahradnicek during the action after
unexpectable rise of water level due to flood situation 29* August
1970. All amateur activities were stopped in this cave afier this
tragedy and Geografical Institute of the Czechoslovak Academy
of Science became the main coordinator.

This institurion made the project of exploration and the
whole research of the locality planned till 1975. Within the
framework of this project there was built the new entrance to the
cave by excavating 67 m long gallery from Pusty Zleb Canyon in
1973. The map of the locality on a 1:1000 scale, covering also
the important surface karst phenomena was drown..The first
scientific explorations such as geologic ran through in the cave
as well as speleological explorations e.g. speleoalpinistic
exploration of chimeneys and upper floors.

The first discovered part of the cave up to the siphon in
Povodiova chodba Corridor has been called Starda AJ (Old
Amaterska cave ) and the spread caves behind the sump Novd
AJ( New Amaterska cave)

In 1975 the divers from Trygon club in Brno overcame
the 420 m long and 20m deep water sump separating the cave
Jfrom Macocha Abyss. Successful swimming through the siphon
bacame the symbol of solution of the main speleological problem
of the underground Punkva.

In 1978 they overcame the rock window lying over the
final sump of Sloupsky potok at the end of Sloupsky koridor and
more then 1000 m of corridors were discovered.

J. PFibyl and P. Rejman published the scientific
publication ,, Punkva and its cave system in Amatérska Cave * in
1980. The book describes in a comrehensive way the history of
discovering and at that time known places in the cave. The part
of publication is also the map of the locality and the data about
its length - 17.202m.

Thanks to ,, Agreement on the way of exploration works
at the locality Old Amaterska cave" made between the
management of the Protected Lanscape Area Moravian Karst
and the basic organization of the Czech Speleological Society -
Hol$tejnskd the revision of the original maps and other
speleological exploration of the locality started in 1988.

The group published a new map of the Old Amaterska
Cave on a 1:200 scale in 1992, worked up in the system and
also documented all known chimneys in the cave. In one of them
called Varietni Chimney the height 105 m was reached.

Another important discovery made the speleologists from
Czech Speleological Society also in 1989 when the divers from
Group Labyrint found out and documented 1200 m of new spread
corridors behind the sump of the Sloupsky koridor and got on
close to the Sloupsko - Sostivska Cave System.

Thanks to another agreement between management of
the Protected Lanscape Area, the Geografical Institute and the
Czech Speleological Society, the New Amaterska Cave was in
1993 given under the control of its discoverers — the Pldnivskd
Speleological Group.

A new project of exploration and comprehensive research
of the locality was made - other basic organizations of the Czech
Spelological Society - Pusty Zleb, Topas, Labyrint and some
scientific institutions cooperate on it. Within the framework of
this praject started speleclogic exploration in detail in so far
only little explored parts - the Sloupsky Corridor and Milan

Slechta’s Labyrint. The result was documentation of hundred
metres of unknown or poorely documented corridors. The
systematic speleoalpinistic exploration of chimneys started. It
brought soon the discovery of extensive upper level called
Alabastr, 500 m long with a unique helictite decoration. The old
documentation was compared with the known reality and there
were found big lacks and discrepancies.

All collected experience were gathered, evaluated and
in 1997 the 3 years project called ,, The Amatérska cave - 30
vears from the discovery of the biggest cave system in Czech
Republic” was worked up.

This project marked out as a goal to continue in
speleological, speleoalpinistic and diving exploration but also
e.g. workup in a comprehensive way on the geologic description
of the locality and first of all to start the systematic revision of
map sources with modern methods that should lead to the digital,
positions map of the cave on a 1.500 scale.

Within the framework of the this project the Sloupsky
corridore, Milan Slechta,s labyrint and Krematorium were
measured and maped during the time span 1997-1999. Further
the main polygon of the whole cave was revised and some maps
were transferred to the digital form.

All activities running in the cave since 1980 as well as
speleotopographic description of the whole locality will be the
part of publication — “Amaterska cave - 30 years from the
discovery of the biggest cave system in Czech Republic”, that
will be published in the end of 1999. Part of this monography
will include also the results of many other explorations, many
coloured and hundreds black and white photos and several map
enclosures of the newly maped parts of the cave.

V lednu roku 1968 zapoc¢ala Planivska pracovni
skupina Speleologického klubu Brno s otvirkou
Ciganského zdvrtu na Simonové vrchu, uprostfed
Ostrovské plodiny.

Dne 30 listopadu téhoZ roku jsou v hloubce 30 m
zastizeny prvni volné prostory — Prvni a Kruhovy dém.
Sledovanim klimatickych zmén bylo vytypovano misto pro
hloubeni dalsiho pokracovani, které po 10 m vyustilo
18. ledna 1969 v objev rozsahlého jeskynniho systému —
Amatérské jeskyné.

Bylo objeveno asi | 500 m chodeb, s hloubkou 105
m, ¢astedné protékanych aktivnim tokem - podzemni Bilou
vodou, ohrani¢enou sifony, které aktudlng znemoziiovali
daldi prizkum. Byl zahdjen komlexni vyzkum lokality —
geologicky,sedimentologicky, hydrelogicky a dal3i.

Dne 9. srpna 1969 byl proveden speleopotapé&sky
priizkum sifonu v odtokové &asti jeskyné na konci
Povodiiové chodby. Pres sifon se podafilo proniknout do
nizké chodby a dale do fi¢ni chodby s aktivnim tokem, ktery
bylo mozné sledovat do vzdalenosti mnoha stovek metri.
Pfi daldich prizkumnych akcich byl postupn& objeven
rozsahly systém chodeb a domil, ¢itajici mnoho kilometrii.
Dal3i priizkum i detailngj3i vyzkum t&chto téchto prostor
byl komplikovan pfistupem pfes vodni sifon. Pfi jedné
z planovanych akci dne 29 srpna 1970, zahynuli dva
speleologové, Milan Slechta a Marko Zahradnizek, kteti
pfi nenadalém zvy3eni hladiny podzemni Bile vody
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zplsobené povodni, nestacili uniknout z nizké chodby.

Tato tragedie poznamenala dal¥i vyzkumnou ¢innost
na lokalité, které byla nejprve zcela zastavenaa v roce 1971
se jejim koordinatorem stala profesionalni organizace
Geograficky ustav Ceskoslovenské akademie vad.

Tato instituce zpracovala projekt prizkumu a
komplexniho védeckého vyzkumu lokality, naplanovaného
az do roku 1975. V ramci tohoto projektu byl v roce 1973
vybudovan novy vchod do jeskyné, vyrazenim 67 m dlouhé
Stoly z Pustého Zlebu. Diéle byla zhotovena mapa lokality
v méfitku 1 : 1000, zahrujici také vyznamné povrchové
krasové jevy. V jeskyni také probihaly prvni védecké
vyzkumy, napf. geologicky a pokracovali speleologické
priizkumy, napf. speleoalpinisticky priizkum komint a
hornich pater.

Pro prvni, objevnou &ast jeskyné po sifon
v Povodiiové chodbé se zatalo pouZivat oznaceni Stara
Amatérskd jeskyné a pro rozsdhlé jeskyng za sifonem
oznatenf Nova Amatérska jeskyné.

V roce 1975 byl potap&ti brné&nského Trygon klubu
piekonan 420 m dlouhy a 20 m hluboky, vodni sifon
oddélujicf Amatérskou jeskyni od propasti Macocha.
Uspé&iné proplavani sifonem se stalo symbolem vyfeseni
hlavniho speleologického problému podzemni Punkvy.

V roce 1978 bylo zdoléno skalni okno nachazejici
se nad pfitokovam sifonem Sloupského potoka na konci
Sloupského kolridoru a objeveno dal3ich vice nez 1000 m
chodeb smérem ke Sloupsko — Sosiivskym jeskynim.

V roce 1980 vydavaji J.PFibyl a P. Rejman publikaci
“ Punkva a jeji jeskyni systém v Amatérskeé jeskyni”, ktera
souhrnym zpiisobem popisuje historii objevovéni a tehdy
Znamé prostory jeskyné. Soucésti publikace je také mapa
lokality a uidaj o jeji délce - 17. 202 m.

Souttem délek v3ech znamych jeskyni pfimo
vazanych na podzemni Punkvu vznikd nejv&tsi jeskynni
systém v tehdej3im Ceskoslovensku s délkou vech prostor
30.300 m.

V roce 1988 diky “Dohodé o zpiisobu provadéni
prizkumnych praci na lokalit& Stara Amatérska jeskyna”
uzaviené mezi spravou Chranéné krajinné oblasti Moravsky
kras a zdkladni organizaci Ceské speleologické spole&nosti
- Holstejnskou skupinou zahajuje tato skupina revizi
pivodnich mapovych podkladi a dal3i speleologicky
priizkum lokality.

V roce 1992 publikuje novou mapu Staré Amatérské
jeskyn& v méFitku 1: 200 zpracovanou v soufadnicovém
systému a také dokumentuje viechny znamé kominy
v jeskyni. V jednom z nich, tzv. Varietnim kominé& bylo
dosazeno vysky 105 m.

Dalsi vyznamny objev se podafil rovnéz

speleologiim z Ceské speleologické spolegnosti v roce
1989, kdy potdpéci skupiny Labyrint objevili a
zdokumentovali 1. 200 m novych rozséhlych chodeb za
koncovym sifonem Sloupského koridoru a postoupili tak
prakticky az ke Sloupsko — Sodtivskym jeskynim.

V roce 1993 dochéazi diky dal3i dohodé& mezi
Spravou Chranéné krajinné oblasti Moravsky kras,
Geografickym ustavem Brno a Ceskou speleologickou
spole¢nosti k pfedani Nové Amatérské jeskyné pod spravu
objeviteld - Planivskou skupinu Ceské speleologické
spole¢nosti.

Je zpracovan novy projekt priizkumu a komlexniho
vyzkumu lokality, na némz se podili také dalsi zakladni
organizace Ceské speleologické spolenosti — Pusty Zleb,
Topas, Labyrint a také nékteré védecké instituce,
napf.Geologicky ustav Brno.

V rdmci tohoto projektu je zanajen podrobny
speleologicky priizkum v doposud mélo prozkoumanych
tastech — ve Sloupském koridoru a v Bludidti Milana
Slechty. Vysledkem byly stovky metrii neznamych & $patné
zdokumentovanych chodeb. Byl zahdjen systematicky
speleoalpinisticky priizkum kominii, ktery zahy pfinesl
objev rozsahlého horniho patra nazvaného Alabastr,
dlouhého témét 500m s unikatni excentrickou vyzdobou.

Se znamymi skute&nostmi byla porovnéna stavajici
mapova dokumentace a byli zjidtény zna¢né nedostatky a
rozpory.

Viechny ziskané poznatky byly shroméazdény,
vyhodnoceny a v roce 1997 byl zpracovin t¥ilety projekt *
Amatérska jeskyné - 30 let od objevu nejvétitho jeskynniho
systému v Ceské republice.

Tento projekt si jako cil stanovil pokratovani ve
speleologickém, speleoalpinistickém a speleopotap&éském
prizkumu, ale také napf. komplexni zpracovani
geologického popisu lokality a hlavng zahajeni zevrubné
a systematické revize stavajici mapovych podkladd
modernimi metodami, na jejimZ konci by m&la jednou byt
digitalni , soufadnicovd mapa jeskyné v méfitku 1 : 500,

V letech 1997 az 1999 byl v ramci tohoto projektu
zméfen a zmapovén Sloupsky koridor, Bludisté Milana
Slechty a Krematorium. Dale byl zrevidovan hlavni
polygon celé jeskyné a nékteré mapy jiz byly prevedeny
do digitalni formy.

Veskeré aktivity provadéné v jeskyni od roku 1980,
stejné jako speleotopograficky popis celé lokality bude
soucasti publikace *“ Amatérska jeskyné — 30 let od objevu
nejvétsiho jeskynniho systému v Ceské republice”, kterd
bude vydéana koncem roku 1999. Sou¢asti této monografie
budou také vysledky mnoha daldich vyzkumi, desitky
barevnych a stovky &ernobilych fotografii a nékolik
mapovych pfiloh nové zmapovanych &asti jeskyné.
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THE PROBLEM OF TRACES OF FLUVIAL
SEDIMENTATION IN CAVES OF THE CARPATHO-
BALKANIDES OF EASTERN SERBIA ON THE EXAMPLE
OF THE CAVE PROVALIJA (CERJANSKA PECINA)

Dracan NESIC

Ljutice Bogdana 17, YU-19000 Zajecar, Yugoslavia

The Carpatho-balkanides of eastern Serbia include
a part of the Carpatho-balkanides mountain system of
Europe. The mountains in eastern Serbia are of medium
height, complex geological structure, with considerable
spread of carbonate rocks which are often divided by non-
carbonate rocks and exposed to the process of karstification,
that is to the development of the underground and surface
karst morphology. Such conditions caused the genesis and
development of the isolated karst and fluvial karst. Also,
such geological and morphological relations are the basic
condition of fluvial sedimentation in caves, the traces of
which are found in several caves of eastern Serbia, as well
as in the cave Provalija, one of the longest caves in Serbia
(5730 m). This cave is also known as Cerjanska Pecina.

The cave Provalija is situated of Kalafat Mt. (839
m a.s.l.), in the southwestern part of the Carpatho-
balkanides mountain range. Morphogenetically and
hydrologically, the cave belongs to the basin of the
Toponica River, the left tributary of the Juzna Morava River.
The cave is of inflow type, formed in the conditions of
isolated and fluvial karst as the result of sinking of the
allogenic river Provalija. It is cut into the massive Mesozoic
limestone of the west limb of Kurilovo anticline. The
uncovered core of this anticline is made of permian red
sandstones in which the Provalija River has cut a closed,
allogenic fluvio-karst valley. At the contact of limestone
and sandstones, at the height of 510 m a.s.l., there is the
cave entrance, above which a hanging valley is cut in
limestone, which is th index of the former fluvial phase.
By the experiment of water tracing, the hydrologic
connection between the cave stream of Provalija and the
ascending Gornje Kravlje karst rising (310 m a.s.l.) was
proved. The rising is situated in the valley of the Toponica
River, that is, on the other side of the limestone massif of
Ljuti Vrh (783 m a.s.1) in which the cave is cut. The outflow
part of the system is a constantly sunk zone of karst
groundwater, which corresponds to the type of deep karst.
By the speleologic exploration we did not reach from the
inflow part to the level of karst groundwater of the outflow
part.

In the grandiose morphology of Provalija Cave, the
main cave gallery, 4333 m long, is a significant part (with
a Cascade gallery 4386 m towards the unexplored parts of
the cave). The main gallery is a huge underground
descending cavity, maximum 10-15 m wide and 20-30 m

high. Along the great part of the main gallery there are
allogenic, alluvial fluvio-karst deposits, which are the index
of the filling of the cave. On these deposits, the differences
in spread, litho-stratigraphic and other characteristics have
been found out. In the part of the main gallery (240-1000
m from the entrance) these deposits are in the form of
terraces, 4-5 m relative height, of characteristic
stratification. The surface stratum is made of limestone
debris partially cemented by clay, the next stratum is of
sandy clay with the characteristics of silt, and the bottom
stratum is made of medium and large red sandstone pebbles
and limestone debris. Downstream from this zone, along
the niches, there are alluvial pebble deposits of similar
lithologic characteristics, cemented or uncemented by
calcite at 2-13 m relative height, and this zone is spreading
from the end of the preceding zone to the cave siphon which
is 3415 m away form the entrance. Further on from siphon,
in the main gallery, the deposits are in the form of red
sandstone round pebbles on the cave floor or partially
hanging at 4-5 m relative height in places where cemented
by flowstone, forming hanging floors in the main gallery.
In this final downstream part of the main gallery round
pebbles are absolutely dominant.

The mentioned characteristics of alluvial cave
deposits lead to the conclusion that Provalija cave was
probably exposed to twofold filling. In the final part of the
main gallery round pebbles represent the remnants of the
earlier filling, while alluvial sediments in the main gallery
to the cave siphon correspond to the later filling.

There are at least five accumulation fluvial levels
in the basin of the Toponica River, two of which correspond
to the Eopleistocene, another two to the Pleistocene, and
the remaining one to the Holocene. Morphogenetic analysis
of Provalija Cave characteristics and corelative genetic and
chronologic connection between fluvial accumulation
levels in the basin of the Toponica River and fluvio-karst
accumulation processes in the karst underground show that
the twofold filling of Provalija Cave probably took place
in the Pleistocene. Beside physical-geographic condition s
of isolated karst and fluvio-karst typology. the significant
condition of the cave filling is the climate factor. However,
for the time being, we are not able to corelate these relations
with possible Pleistocene pluvial periods.

Although the first results have been achieved, for
the time being nwe cannot draw complete conclusions about
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the cave filling in the conditions of isolated karst and fluvio-
karst in the Carpatho-balkanides of eastern Serbia. More
detailed quantitative multidisciplinary explorations of the
whole area are necessary, which is our task in the time to

come, especially when we consider the fact that the traces
of filling have been found in many caves of different genetic
types.

NEJVYZNAMNEJSI GEOLOGICKE LOKALITY SYSTEMU
AMATERSKE JESKYNE

The most important geological sites of the Amateur Cave system

Jiki OTava

Cesky geologicky stav, Leitnerova 22, 658 69 Brno

The whole cave system is an unique natural phenomenon
from the viewpoint of observing and studying the geology.
Geologically most valuable places are often aesthetically
astonishing as well. The aim of the guide is to point out such
places, to draw attention and to describe the most interesting
phenomena and features. Let us join the fascinating trip inside
the places where coral reefs grew 360 milions years ago inwarm
and sunny tropical sea. It is not a phantasm, but an easily
verifiable reality in many places of the cave. Fosil remnants of
many reef-building organisms such as corals, stromatopora,
amphipora a.o. could be observed "from inside” in 3D
projections on the smoothly polished walls and ceilings of
corridors and halls. Equally exciting is to follow the results of
orogenetic movements or hydrothermal activity i.e. folds,
cleavage, faulis, crushed zones with breccia and hydrothermal
dykes up to several metres thick.

The whole system has been subdivided into four
map segments (Stard Amatérka, Novd Amatérka north, N.
Amaterka central part and N. Amatérka south and all the most
important 24 localities are marked by small letters.

Cely jeskynni systém Amatérské jeskyné je
unikdtnim vytvorem piirody z hlediska moZnosti
pozorovéni a studia geologie. Nicméné& vedle “hlusdich”
mist existuji naopak mista nesmirné cenna a nabita
informacemi a ¢asto soucasné esteticky velmi pilisobiva.
Cilem nasledujici stati je na takova vyznatna mista

upozornit, probudit zvédavost, zijem a struéné popsat, &im
jsou zajimava a cennd. Vzdyt kdo by se nenechal unést
fascinujici moZnosti pohybovat se v mistech, kde pred 360
miliony let rostly koralové utesy v teplych proslunénych
tropickych motich. Ze nejde o fantasmagorii, ale o lehce
ovéfitelnou skute¢nost pozname na mnoha mistech
Amatérské jeskyné. Fosilni zbytky utesotvornych
organizmil jako korall, stromatopor, amfipor aj. mizeme
pozorovat “zevnitf”, trojrozmé&rné na hladce naleténych
sténach a stropech chodeb. Stejné vzrudujici je sledovat
vysledky horotvorné, nebo hydrotermalni aktivity — tedy
vrasy, zbtidli¢naténi, dislokace, drcené zony s brekcii a
hydrotermalni zily aZ n&kolikametrové mocnosti.

Cely jeskynni systém je pro pfehlednost a lepsi
orientaci rozélenén do &tyf segmenti, které rovnéz
odpovidaji mapovym segmentiim:

1) Stara Amatérka

2) Nova Amatérka — sever a Sloupska vétev

3) Novéa Amatérka — stfedni &ast

4) Novéa Amatérka — jih (vstupni &ast)

Popisované lokality jsou znateny malymi pismeny
priib&zneé od prvého po ¢tvrty segment tedy od prvého bodu
(a) ve Staré Amatérce po posledni ¢tyfiadvacatou lokalitu
(x), kterd je ve vstupni Stole z Pustého Zlebu. Témto bodim
odpovida lokalizace pismen (a — x) v mapé&. Naopak Casté
odkazy v textu na ¢isla mé&fi¢skych bodl pocitaji s
usnadnénim orientace a hledani lokalit v jeskynich, nebot’
tyto body jsou na sténach nepfehlédnutelng oznaceny.
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Obr. 1 - Schéma rozdéleni Amatérské jeskyné do étyf diléich segmentil. Legenda: 1) Stard Amatérka, 2) Nové Amatérka -
sever a Sloupska vétev, 3) Nova Amatérka - stfedni ¢ast, 4) Nova Amatérka - jih (vstupni &st).

Fig. 1 - Scheme of subdividing the whole system into four map segments. Legend: 1) Stard Amatérka, 2) Nova Amatérka -
north, 3) Nova Amatérka - central part, 4) Nova Amatérka - south.
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WATER-QUALITY AND UTILISATION IN THE WESTERN
MECSEK HILLS (HUNGARY)

TiBor PARRAG

Duna-Drava National Park Directorate, (Hungary) H-7625 Pécs, Tettye tér 9.
tel.:36-72-213-263, fax.:36-72-210-747, e-mail: partib@ttk.jpte.hu

Resume

The Duna-Drdva National Park Directorate (Hungary)
and Janus Pannonius University of Pécs (Hungary) has arranged
a one year long study to understand the relations between the
kars water quality and landuse pattern in Wester Mecsek Hills
(South-Hungary). The result of our researches proved that the
inbuilt of limestone surfaces can seriously damage the quality of
water. We have measured extremely high nitrate and coliform
bacteria data.

Additionally, the methods and quantity of water
utilisation has been studied. We experienced that the utilisation
of karst water for water supply could irreversible changes in
Some caves.

We hope, that our researches will help to establish a new
nature reserve on the limestone surface of Western-Mecsek Hills.

The karst of Western Mecsek Hills is approximately
50 km?, On the edge of karst there are eight larger springs,
four of them are utilised for water supplying. In this paper
we study the utilisation of these springs and discus the
result of a monitoring on water-chemistry of Vizfé and
Meészégetd spring (and their sinkholes).

supply for artificial lakes for recreational use. The water
was utilised most intensely between 1970 and 1995 when
app. 1.5-2 million m' /year was used as drinking water.
The caves and the fissure system behind the springs have
been utilised as a subsurface water reservoir by constructing
dikes in the caves which impounded the water. These
constructions have caused several (sometimes irreversible)
changes in the caves, dripstones have been destroyed,
passages have been enlarged, concrete pavements and walls
have been built. Moreover, the impounding haven not been
crowned by total success, leaking can be observed several
places, not just in caves but on a deep valleyfloor, too.

Between 1998 an 1999 we made a one year long
study on the karst water quality. We wanted to measure the
quality of karst water, explore the effect of landuse on water
quality and the changes of water quality between the
sinkholes and the springs.

The chosen springs has special interest because they
supply artificial lakes utilised for recreational purpose. We
measured both chemical and microbiological data in every
two weeks at four points (two spring and two sinkholes).

: i (
The karst-water have been using ﬁtom thestoneedge  Aper 4 year we were able to prove, that the water of
to Pre.sen.l. There have been three different types of  \eszégett-spring was more polluted because its catchment
utilisation: drinking water, mechanical power of the springs, area are partially used as gardens, vineyards, and holiday
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Fig. 1 - Changes of nitrate between a Mészégetd-spring and its sinkhole.
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Fig. 2 - Microbiological data of Mészéget6-cave.

resort. Mainly the amount of nitrate was extremely high
because of the fertilizer. The 1** figure shows the changes
of the nitrate amount between the Mészégetd-spring and
its sinkhole.

Water from Vizfo-spring, which catchment area is
covered by forest, was cleaner chemical and biological,
too. We experienced that the water be cleaner during its
way from sinkholes to springs. Presumably, the

environment in caves is not proper for bacteria and the
chemical pollution can become diluted and be deposited
in caves. At Mészégetd-spring usually the water from spring
was more polluted than the disappearing water in sinkhole
which showed, that the origin of pollution was on the
limestone surface close to the spring.

To preserve or improve the water quality we suggest
that the sewer-system should be enlarged and the usage of
fertilizer should be limited on limestone surface. To solve
this problem we would like to organise a meeting with the
staff of Environmental Protection and the local authority.
The Duna-Drava National park Directorate is planning to
establish a new nature reserve on karstland and we hope,
that our research will be utilised in this work.

(taking part in this conference is sponsored by the
Soros Found)

DEVADESAT DEVET LET OD OBJEVU
NOVE OCHOZSKE CHODBY

The 99" anniversary of the New Ochoz Passage discovery

JoserF POKORNY

Ceska speleologicka spolegnost , zakladni organizace 6 - 11

Résumeé:

99 years ago, in 1900 professor Prochdzka and teacher
Muzikdr and with student Pohl succeded owercoming sedimental
closure of the Wankel,s corridor They went perhaps 220 meters
Sfurter on. The corridor they discovered was later called
. Prochazka,s corridor . Discoverors were excited by beauty of
stalactites. Because of it,s inaccessability the stalactite.
Decoration has been preserved up till present time.

Resumé:

Vor 99 Jahre, im September 1900 war prof. Prochazka
mit dem Lehrer Muzikdr und Student Pohl gelingen uberwinden
die Ausschwemmungs schliessen der damalige Wankels Gang
und sie fortschreite cca um 220 meter vorwaris durch der Gang,
welcher war die nachste Entdeckers , Prochdzka Gang"
benennen. Die Entdecker war begeistert prachtvolliger Tropfstein
Ausschmuckung. Diese Ausschmuckung Dank Schwierigkeite
nahtretten bleibt halten bis Heute.

Resumé

Pred 99 léty, v zdFi roku 1900 se profesoru Prochdzkovi
spolu s ucitelem Muzikarem a studentem Pohlem podafilo
pFekonat ndplavovy uzdvér tehdejii Wankelovy chodby a
postoupili cca o 220 metri ddle chodbou, kiera byla dalsimi
objeviteli nazvdna , Prochdzkova chodba®. Objevitelé byli
nadseni krdsou krdpnikové vyzdoby. Tato vyzdoba, diky obtizné
pristupnosti zustala zachovana dodnes.

Nebyva zvykem oslavovat 99 vyro¢i jakékoliv
udalosti. Spie se vZdy oslavuje zaokrouhlené vyro&i. Tedy
- spiSe by vefejnost uréité ocekavala, Ze oslavime aZ to sté
vyroti. Ale IV. Mezindrodni setkani speleologii a 1.
Nérodni kongres vy3ly na zafi tohoto roku. Nem{Zeme za
to, Ze je to teprve 99 let od objeveni Nové Ochozské
chodby, lépe fe¢eno jeji ¢asti, dnes nazyvané , Prochazkova
chodba®. Tak se na nas proto prosim nezlobte, ani se
nevysmivejte. Nejde o nasi slavu a nade zviditelnéni. Jde o
slavu a zviditeln&ni téch, ktefi 8li ve vyzkumech krasu pred
nami, ktefi neméli dnesni techniku a pfece méli odvahu.

Na ty chceme vzpomenout. Vzponmeiite tedy s
tctou s nami. Zakladni organizace 6 - 11 Vam za to dékuje.

Z Kfizova domu, posledniho z Velkych domi v
Ochozské jeskyni odbotuje téméf v pravém uhlu
vychodnim smérem takzvana Nova Ochozska chodba. Pro¢
Nova? Do roku 1900 z ni bylo zndmo jen asi 125 metrl.

Prvni ji prozkoumal MUDr. Jindfich Wankel s Ing.
Antoninem Mladkem v roce 1857. Priizkum Ochozské
jeskyné Wankel popsal v ¢asopise , Leipziger [lustrierte
Zeitung", roénik 16/1858 v &ldnku,,Die Hohle von Ochoz*.

Prvnich asi 60 metrii chodby tvofi takzvana
»Spojovaci siit*, za kterou za¢ina chodba, zvana Wankelova
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Obr. 1 - Mapa Nové Ochozské chodby z roku 1944 se zékresem méfi¢skych polygoni.

chodba. Tato chodba je misty az 7 metri $iroka, ma
zpodatku strop ve vy3i asi jednoho metru, posléze se viak
strop sniZzuje aZ na cca 75 cm. Jeji dno je povodiiovym
fecistém Hosténického potoka, ktery se propada ve
Vilémové udoli¢ku pod Hosténicemi. Podle popisu
Wankela, ale i dal3ich, /Bauer, Koudelka, Trampler a jini /
, kontila tato chodba jezirkem ¢i thitkou, hlubokou asi 150
cm.

V roce 1900 se vénoval tiSnovsky rodak, profesor
Dr. Vladimir Josef Prochazka, asistent geologie na Ceskeé
polytechnice v Praze, vyzkumu jiZni &asti Moravského
krasu. Byl odhodlan pokusit se o prinik a prolongaci v
této chodbg, jakmile jen trochu nastanou vhodné podminky.
Srpen a zaCatek zafi toho roku byl tak suchy, Ze vodni toky
téméf vyschly. V té dobé Prochazku svedla §t'astna nahoda
/jak popisuje/, s dvéma state¢nymi muzi, J. Muzikafem a
R. Pohlem. Tyto muZe jmenuji také K¥iZz a Koudelka v knize
Jeskyn& Moravského krasu, skupeni druhé a treti* z roku
1902, kde je viak uvadéji jako Ignace Muzikare, utitele z
Mokré a Hefmana Pohla, poslucha¢e hornické akademie
lubenské.

Neni znamo pfesné datum priniku. Nicméng
Prochazka ve svém ¢&lanku v Casopise ,,Zlatd Praha -
Svétozor” uvadi, Ze koncem zafi se vody potoki ztracely
uZ daleko pfed propadanim, z ¢ehoz miizeme dedukovat,
ze k priniku doslo nékdy koncem zafi. Jeho &lanek ,,Nové
jeskynni chodby Ochozské* pak vy3el ve ,Zlaté Praze -
Svétozoru™ dne 9. listopadu 1900.

Z &lanku vysvita, Zze Prochazkova skupina nejprve
provedla zaméfeni ,Spojovaci siné* a ,Wankelovy
chodby*, tedy prostorli do té doby zndmych. Prochdzka

piSe, Ze toto obtizné méfeni provedli hrave. Z dfivéjsich
popisti a dnesni situace vyplyva, ze koncové jezirko &i tiifika
lezely /pfi postupu chodbou k vychodw/ spise na pravé
strané chodby a Prochazkova skupina je obchazela zleva.
Naplava je v t&chto mistech spiSe pis¢ita a pokud zde byla
vodou vytvofena prohlubeni, bylo kam ukladat material.
..Prodrali jsme se aZ tam, kam se nasi pfedchiidci nedostali*
piSe Prochazka. ,,Pfesto bylo zjevné, Ze pronikneme dal.*
A tak pry asi po étvrthoding kopani zjistili, Ze se strop zveda
a pfed nimi je volna prostora.

Jak postupovali dale chodbou, zjit'ovali, Ze chodba
vede smérem k Hosténickému propadani. Prochdzka i jeho
pratelé byli nadSeni krasou krapnikové vyzdoby v nové
objevenych prostorech. Prochazka v &lanku dale pige:
Presto, Ze prostornost nové objevenych chodeb neni tak
velka, jako prostornost hlavnich sini ochozského bludists,
toz prece jen jejich tvar, a jmenovité krapnikova vyzdoba,
jsou neobyéejné bohaty a rozmanity. Po této strince je
fadim v €elo krapnikovych jeskynnich bludi3t Moravského
krasu. Rozhodné v3ak, pokud se tyka &istoty krapnikd,
jemnosti jejich, nevyrovna se jim nic v jeskynich
moravskych.”!

V dal3im textu Prochazka nad3eng popisuje podoby
krapnikové vyzdoby. Pro soucasnika je napfiklad zajimavé,
Ze atvar dnes nazyvany ,Hrozen* nazvali objevitelé
wZvon*, dnedni ,,Obfi tlamu* nazvali ,,Kaple®“.

Zavérem ¢lanku se Prochazka zamysli nad tim, zda
bude tato krasa nékdy zpfistupnéna. My dnes vime, Ze
kazdy zbyte¢ny prostup vytvafi podminky k devastaci
vyzdoby. Nastésti je prostup Wankelovou chodbou a
pritkopem v ndplavé, nazvanym , Wankeliiv sifon* /i kdyz
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to po prokopani uz neni obtizny sifon/, moZny jen
speleologiim s pfiméfenou vystroji, takZe se tato krasa
uchranila dodnes /dokonce snad i v plném rozsahw/.

Brzy po zvetejnéni objevu vnikl do chodby Florian
Koudelka, ktery ji znovu zaméfil a zevrubné popsal. Popis
vySel v knize Martina KfiZe a Floriana Koudelky ,.Jeskyn#
Moravského krasu, skupeni druhé a tfeti*, kterd vysla
vlastnim nakladem autord v r. 1902 ve Zdanicich.
Prochazklv objev byl posléze nazvan ,,Prochazkova
chodba*. Konec objevu tehdy leZel v tinich pfed dne&nim
+Kfizovym sifonem®, ktery dle bratfi Himmeli, Jeskyné v
povodi Rigky*, Brno 1967 pfekonal v r. 1910 ing. Gunther
Nouackh. Ale to uz je jina historie, které se budeme vé&novat
zase az piisté. Ke snadné&j3imu ziskani predstavy o velikosti

arozsahu objevu pfikladam mapku (obr. 1). Je kopii mapy
z roku 1944, autofi Pernes - RySavy - Plch, do kieré je
zakreslen Koudelkiv polygon.
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CHRANENA KRAJINNA OBLAST MORAVSKY KRAS

Protected Landscape Area Moravian Karst

LE0S STEFKA

Sprava CHKO MK, Svitavska 29, 678 01 Blansko, tel: 0506/417 825, e-mail: schkomk@iol.cz

The biggest and the most typical karst area of the Czech
republic with typical forms of surface and underground karst
has been proclaimed as protected landscape area - PLA as early
as in 1956. It is the second oldest PLA in the Czech republic.
The total extent of the protected area, which trench into districts
Blansko, Brno-the countryside and Brno-the town is 94 km2. More
than 60 % of the area is covered by forests. In the middle, in the
south part and in inaccessible canyons in the north the forests
retain their natural generic trait. The bigger areas in the north
and some areas in the middle part have been disforested and
arable land predominate here today (often right above cave
systems).

The terms of the protection of the nature are graduated
inta three zones. Zones are defined by natural rate. The 1" Zone
with the strictes protection (about 17 % of the area of the PLA)
include the most valuable locations with unigue life and lifeness
nature. It is also define in places where surface karst
phenomenons are situated. It means sink holes and above the
most distinguished cave systems. The 2* Zone (about 42 % of
the area) is the transitional zone. The law forbid the intensive
technologies here, which can cause nonreversible changes in
the biological diversity of the ecosystems. Remaining parts of
the area (41 %) are include in the 3™ Zone with the mildest mode
of protection.

The organization, which answer for promoting of terms
of the protection, is the Administration of the PLA Moravian
Karst with seat in the Blansko.

Nejvetdi a nejtypitt&jsi krasové tzemi Ceské
republiky s typickymi formami povrchového i podzemniho
krasu je jiz od roku 1956 vyhlaseno za chranénou krajinnou
oblast — CHKO (druha nejstar$i CHKO v Ceské republice).
Celkova rozloha chranéného uzemi zasahujictho do okresti
Blansko, Brno-venkov a Brno-mésto je 94 km’. Vice nez
60 % povrchl kryji lesy. Ve stfedni a jizni &asti a
v nepfistupnych kafonech na severu si uchovaly pfirozenou
druhovou skladbu. Vetdi plochy na severu a ¢aste¢né i ve
stfedni ¢asti byly odlesnény a dnes zde pfevaZuje orna piida
(Casto pfimo nad jeskynnimi systémy).

Podminky ochrany pfirody jsou odstupfiovany do
tfi zon, vymezenych podle pfirodnich hodnot. 1. Zéna
s nejpfisn&j3i ochranou (cca 17 % z celkové rozlohy
CHKO) zahrnuje pfirodné nejcennéjsi lokality s unikétni
Zivou a neZivou pfirodou. Je vymezena i v mistech
soustfedéni povrchovych krasovych jevil (zejména zavrtil)
a nad nejvyzna¢n&j§imi jeskynnimi systémy. 11. zéna (42%
rozlohy tizemi) je znou pfechodovou. Zakon zde zakazuje
intenzivni technologie, které by mohly zplisobit nevratné
zmeény v biologické diverzit ekosystémi. Zbyvajici &asti
uzemi (41%) jsou zafazeny do III. zény s nejmimné&j3im
rezimem ochrany.

Organizaci, kterd odpovida za prosazovani
podminek ochrany pfirody a krajiny, je Sprava CHKO
Moravsky kras se sidlem v Blansku.
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GEOLOGIE OBRICH DOMU JESKYNE BOHEMIA
NA NOVEM ZELANDU

Geology of giant domes of the Bohemia Cave
in the New Zealand

RADKO TASLER, JiRi TOMASEK

Ceska speleolgické spoleénost ZO 5-02 Albefice

Abstract

The geology a petrology situation was studied in gigant
spaces in Bohemia Cave (New Zealand, Mt. Owen). The main
part of the cave - gigant domes a passages - are developed on
the contact of overlying crystalline carbonates and lower
formation of phylites. The contact is generaly 160-170/40-45
and places creates the ceiling of the spaces. The subvertical faults
(330-350/70-85) verticaly move the contact mainly on north part
of the cave. The overlying crystalline carbonates can be described
as grey to almost black massive, laminates marmors, concordant
with contact. The phyllites are grey to greenish, sometimes almost
black rock with quartz lenses and tufitic intercalations. The tufits
occure in a big unknown body in the north part of the cave.
Phyllites are usualy concondart with contact and at the contact
are deeply weathered and clayed.

Uvod

V roce 1990 objevili &lenové Ceské speleologické
spole¢nosti na Jiznim ostrové Nového Zélandu jeskyni
Bohemia. Popis jeskyng, plan, nastin geologickych poméri
a geneze jeskyné, zakladni popis aragonitové vyzdoby i
nékteré poznatky ke geomorfologii okoli byl publikovany
v samostatné expedi¢ni zpravé (Tasler ed.1991).

V letech 1994 a 1997 byly zorganizovany dal3i dvé
vypravy Ceskou speleologickou spole¢nosti a nékolik
mensich akci zélandskymi speleology, pfi kterych byly
objeveny dalsi kilometry chodeb (Tésler 1995, 1997).
Jeskyné Bohemia byla téz spojena s vy3e leZici jeskyni
Rhapsody (Tasler 1998). V roce 1994 jsme zahdjili studium
geologickych poméri obfich doml a mohutné chodby
prichézejici do tohoto dému, respektive prostor vyvinutych
na kontaktu karbonatii a nekrasového podloZi. Soutasné
jsme odebrali n&kolik petrologickych vzorkd. V roce 1997
jsme ve studiu pokratovali a odebrali 67 mineralogickych
a petrologickych vzorki k dal3imu laboratornimu
zpracovani.

Celkem bylo provedeno 16 silikitovych analyz a
21 vybrust pro mikroskopické studium, které proved]
Z.Vejnar, V. Skotek a R.Tésler. PfedloZeny referédt shrmuje
vysledky terenniho studia geologickych pomé&rd a
mikroskopického studia vybranych vzorkil. Maximalng
mozny rozsah referatu viak nedovoluje publikovat néktera
detailni studia a viechny grafické pfilohy. Dosud nebyl
studovan moZny vyskyt mikrofosilii, vztah geologickych
struktur obfich domii k povrchové situaci a neni spolehlivé

vyfeSen stupeii metamorfozy.
Poloha a charakteristika jeskyné

Jeskyné Bohemia lezi v provincii Nelson na sz.
Jizniho ostrova v krasové oblasti Mt. Owen. Spodni vchod
leZi na horni hranici lesa v nadmoiské vy3ce asi 1.250 m,
horni vchod (jeskyné Rhapsody) v ¢lenitém krasovém
skalnatém terénu 1.432 m n.m.

Sirdi oblast tvofi slab& metamorfované vépence a
dolomitické mramory svrchniho ordoviku skupiny Mount
Arthur Group (Coleman ed.1981), které jsou
disharmonicky zvrasnény lezatymi vrasami a pfesmyky s
pievahou smérii os vras JZ-SV (Wopereis 1988). Za podlozi
jsou povazovany fylity Pikikiruna Schist a Flora Formation
(Suggate 1978). Na vychodé jsou karbonaty ohranieny
mohutnym granodioritovym masivem.

Celkova délka jeskynniho systému Bohemia je 10
km a hloubka od horniho vchodu &ini -713 m. Prostory a
chodby systému lIze rozdélit do tfi zakladnich &asti, které
se od sebe 1i8i pfedevsim speleomorfologii ale i genezi.

Prvni &ast tvori spletita sit’ fosilnich fretatickych
chodeb od tzkych kandlil az po mohutné tunelové chodby.
Viechny prostory této &sti jsou vyvinuty v karbonatech a
lezi v Grovni zhruba 1.250 - 1.300 m n.m

Druhou ¢&ast tvofi pfevazné meandry, chodby
kafionovitého charakteru, Sachty a kominy. Spojuji prvni
¢ast jeskyné s tfeti ¢dsti. Jsou nad urovni systému
freatickych chodeb (1.¢ast) a klesaji i pod trovei obfich
démi v jejich smémém pokracovani (3. ¢ast). Vechny
dutiny tohoto typu jsou vyvinuty v karbonétech a ve vét3ing
z nich jsou slabé aktivni toky.

Treti &ast jeskyné je soustava obrovskych démi a
navazujicich chodeb vyvinutych na uklonéném kontaktu
nekrasovych hornin a karbonatii. Dominantni postaveni zde
mé soustava obfich démi (nebo jednoho &lenitého dému -
zilezi na definici) Dream of Albefice Cavers (dale jen
zkratka DAC). D6m je 810 m dlouhy, §ifka se pohybuje
od 50 do 110 ma vy3ka 4-20 m. Do dému pfichazi mohutna
chodba podobného chrakteru. Celé tato tfeti ¢ast jeskynniho
systému je protékana aktivnim tokem. Z nejniz3f ¢asti domu
pokratuje jeskyné meandrem vyvinutym opét v
karbonatech.
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Obr. 1- Jeskyné Bohemia - podélny geologicky profil. 1 - vyrazné poruchy, zlomy, 2 - nekrasové horniny
Fig. 1 - Bohemia Cave - geological elevation. 1 - main faults, 2 - non-karstic rocks

Tektonické poméry obFich démi

Soustava obfich chodeb a démil je vyvinuta na
kontaktu nadloZnich karbonati a podloZnich nekrasovych
hornin. Kontakt vesmés probiha ve vrchnich partiich
prostor a mnohde pfimo tvofi strop. Jeho plocha je v detailu
zvInéna, misty aZ prohnétend a zna¢né zjilovéla. V generelu
mé plocha hodnoty 160-170/40-45 (viz obr.2). pouze v jv.
¢asti domu (fylitovy tunel) byly naméfeny hodnoty kontaktu
vrozmezi 210-215/20-30. Nelze viak vyloutit, ze anomaélie
vznikla enormni plastickou deformaci podloznich fylitii.
Ve sténdach domi dochazi pfimo pod kontaktem k
plastickému vytlatovani podloZnich hornin a jsou zde
patrné lineace pohybu shodné se smérem spadnic kontaktni
plochy.

Pri¢né dislokace maji strmé sklony (70-85) sméry
jsou pfevazng SZ-SSZ — JV-JJV a je na nich patrny
vertikalni pohyb. PFi¢né dislokace jsou ¢etné&jsi pfedeviim
v severnich (nejvy3sich) partiich studovanych prostor (viz
obr.1), kde posouvaji kontaktni plochu ve vertikdlnim
sméru a vyrazné se podileji na morfolofii prostor (mohutné
kominy, zaficeni chodeb, balvanité zavaly apod). V démech
DAC jsou priéné dilokace vzacné a vertikalni posun na
nich je zanedbatelny (prvni metry). Jsou na nich vyvinuty
mensi kominy a ficeni podél nich je men3i neZ v severnich
partiich,

Popis hornin nad kontaktem

Karbonaty - vapence

S chemickych rozborti je patrné, Zze nadlozi tvori
vapence o obsahu 45-52 % CaO a 1-6% MgO. Nadlozni
vapence jsou Sedé aZ terné barvy, jemné aZ stfedn& zmnité.
Jsou kostkovit& az blokovit& rozpadaveé a na puklinkach se
casto vyskytuje novotvofeny kalcit. Vapence jsou

laminované, stfidaji se tmavé a svétlé kalcitické pasky s
dolomit-ankeritickymi limonitizovanymi pasky. Laminace
je shodna se sklonovymi poméry kontaktni plochy. Pfi
kontaktu se na trhlinach ojedinéle vyskytuje limonitizovany
pyrhotin. Vipence jsou nepravidelné rekrystalované a misty
jsou slabé silicifikovany krystalickym kfemenem. Jsou
pravdépodobné lehce epizondlné metamorfované, lze je
tedy oznatit za mramory.

Blokovitost vapenct se nejlépe projevuje v mistech
silnych opadi ze stropu. V nejvétsich prostorach dosahuji
bloky objemu nékolika desitek m’, b&Zné jsou bloky v
rozmezi 0,5-3 m’. Mocnost akumulaci dosahuje az 15 m,

Pii bazi karbonati t&sn& nad kontaktem se vyskytuji
jemné laminované tmavé aZ ¢erné kalcitické bfidlice. V
severni Casti studovanych prostor jsou piséito-prachovité
vapence pravdépodobné s jemnou bioturbaci.

Popis hornin pod kontaktem

Fylity

Jako fylity jsme v terénu popisovali Sedoterné az
Sedozelené, misty Cerné bfidlice s nizkym stupném
metamorfézy. Jsou misty detailn& provrasnéné, vétsinou
silné porudené, stiipkovité rozpadavé, nejméné 0,5 m pod
kontakt jsou silné zjilovélé. Na puklindch jsou Casté rezavé
zateky a novotvofeny karbonat. Pfi kontaktu s nadloZznim
karbonatem maji fylity vyraznou klivaz a lokaln& obsahuji
akumulace limonitizovaného pyrhotinu. Fylity podléhaji
rychlému vétrani a pfi sténach tvofi akumulace o mocnosti
do 0,5 m, vzacné i vice. Foliatni plochy jsou shodné s
generalnim tklonem kontaktni plochy (165/45), pouze v
jv. tasti domi DAC jsou hodnoty foliaci 220/50 !

Ve fylitech byly na mnoha mistech zastizeny
pravidelné tvrdsi polohy o mocnostech nékolika cm. Tyto
polohy lze oznatit za kvarcitické bfidlice s kalcitem.
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Obr. 2 - Jeskyné Bohemia - mapa strukturnich prvkil. |1 - vyrazné poruchy, zlomy, 2 - kontaktni plocha, 3 - foliace, ve
vapencich laminace.
Fig. 2 - Bohemia Cave - the map of structure elements. 1 - main faults, 2 - contact plane, 3 - foliation, lamination in limestones
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Predev3im ve spodnich partiich domi DAC jsou ve fylitech
cocky sekre¢nich kiement az 30 cm mocné.

Vulkanity

V terénu popsané vulkanity jsou zelenosedé, misty
rezavozluté zbarvené, jemnozrnné, slabé paskované
horniny. Jsou ostrohranné kostkovité rozpadavé, relativné
mekke a pokud tvori dno toki, jsou v nich vyvinuty drobné
evorzni hmee. Ve fylitech byly zastizeny jako , loZni otky*
o mocnostech Fadoveé do 2 m. V severni &4sti studovanych
prostor viak tvofi t&lesa o neznamé velikosti v tektonickém
styku s karbonatem a vyrazné se podileji na morfologii
prostor. Pravdépodobné se jedna o tufy s rekrystalizaci
kalcitu. Pfemena je vnitini, neni regionalni.

Zavér

Obfi prostory jeskyné Bohemia (Dém DAC
predstavuje jednu z nejvetiich prostor svéta) jsou vyvinuty
na kontaktu nadloznich vapenci a podloznich bfidlic
(fylith) s vlozkami tfli. Monoténné uklonéna kontaktni
plocha pravdépodobné predstavuje nasunovou plochu,

=

podiadné porudenou pri¢nymi dislokacemi s malym
vertikdlnim posunem. Dosud uspokojivé neni vyfesena
metamorféza hornin.
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KENOZOICKY VYVOJ AMATERSKE JESKYNE

Development of the Amatérska (Amateur) Cave
during the Cenozoic

JaN Vit

Cesky geologicky tistav, Leitnerova 22, 658 69 Brno;
Czech speleological society, Planivy Group (ZO 6-19)

The discovery and next prolongation of the longest cave
system of the Czech Republic - Amatérskd (Amateur) Cave
contribute in fact to improve our knowledge of the Moravian
Karst palaeohydrographical and palaeogeographical
development. Two main types of cavities can be seen there. The
first ones are those which had been formed by the vertical
percolation - chimneys, shafts, etc. The second ones are those
connected with the zone of horizontal drainage, called cave levels,
represent a stage in palacogeographical development. Fluvial
sediments are the most frequent, but they are usually without
any fossils that could contribute to their stratigraphical
assignment.

Two main cave channels can be seen in the Amatérskd
Cave. The lower channel is active at present, the upper one is a
floody passage. Their vertical diversification downstream grow
as many as 17 m. This situation have been probably caused due
to two phases of entrenchment. Also the study of neighbouring
area support this wiew (Hypr 1975). The relics of the Ottnangian
(Svatd Katefina - Vit 1998, Ricmanice - Hypr 1975) and Badenian

(LaZdnky valley) sediments in corresponding geomorphological
positions make possible to consider the Lower Miocene age for
the upper channel and partly (because his development is beeing
continue) for the lower one.

The axe of the pre-Ottnangian cave system could be
channel both from the bottom of the Hol$tejn valley to PFitokovd
and Povodriovd passages in the Stard (Old) Amatérskd Cave
and from the bottom of Sloup valley to Sloup Corridor - together
continuing like present flood passage of the Amatérskd Cave
(Macocha Corridor, Western Macocha Passage) to the Zazdénd
Cave (fig. 1) but with resurgence futher to Skalni mliyn.

Development of the lower (and in my oppinion younger)
passage was to the LaZdnky Valley oriented after next
entrenchment (cf. Kadlec and Otava in this abstracts).

Some next changes in cave passages morfology,
connected both with the denudation of the Badenian sediments
and with the Quaternary sedimentation and erosion, could be
taken into account.
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N - Fig. 1 - Schematic map of the main passages in the Amatérské
T Cave. Legend: 1 - passages pre-Ottnangian age origin, 2 -
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Objev a daldi poznavani nejvétsiho jeskynniho
systému Ceské republiky - Amatérské jeskyn& fakticky
pfispélo  k upfesnéni na3ich poznatki o
paleohydrografickém a paleogeografickém vyvoji této
oblasti.

V jeskyni se milzeme setkat se dvéma zakladnimi
typy jeskynnich prostor. Prvni, jako kominy, propasti, atd.,
byly vytvofeny pfevazné vertikdlnim odvodiiovénim
krasového povrchu, zatimco druhé jsou spojeny s vyvojem
z6ny horizontéalniho odvodiiovéni. Jsou nazyvany jeskynni

urovné a reprezentuji faze paleogeografického vyvoje.
Velmi ¢asto obsahuji fluvidlni sedimenty, ale jejich
stratigrafické vyuZiti je zatim velmi omezené, protoZe témé&f
neobsahuji zadné fosilni zbytky. Teprve v poslednich letech
se vyvijeji metody schopné datovat tento typ sedimentd,
ale vysledky nejsou zatim pFili§ uspokojivé. Kromé toho
tyto sedimenty vétdinou nemaji pfimy vztah k vyvoji té
které urovné, nebot’ byvaji podstatn& mladsi.

V Amatérské jeskyni je mozné vysledovat dvé
hlavni jeskynni chodby. Spodni chodba je v sou¢asnosti
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aktivné protékana vodnimi toky, zatimco horni slouzi jako
uroven povodiiova. Jejich vertikalni vzdalenost se smérem
dolii po toku zvySuje az na 17 m (u Pfedmacodského
sifonu). Tento stav je patrné vysledkem dvou fazi
zahluboviéni, které je také zfejmé ze studia $irsiho okoli
Moravského krasu (Hypr 1975). Zde relikty ottnangskych
(Sv. Katefina - Vit 1998, Ricmanice - Hypr 1975) a
badenskych (LaZanecky Zleb) sedimentii le2i v podobnych
geomorfologickych pozicich, a umoZiuji tak vyslovit
predpoklad spodno-miocénniho stafi horni (povodiiové)
chodby a Castetné i spodni (aktivni) chodby, jejiz vyvoj
do jeskynni trovné s.s. neni zcela ukonten (konverze
k chodbg& horni).

Hlavni osou pfedottnangského jeskynniho systému
by méla byt chodba ze dna Hol3tejnského udoli do
Pritokové a Povodiiové chodby Staré Amatérské jeskyng,
pfipadné jesté ze Sloupského udoli do Sloupského
koridoru, spoletn& pokratujici jako dne3ni povoditova
chodba Amatérské jeskyn& (Macossky koridor a Zapadni

maco3ska vétev - bez Bahiaki) do jeskyn& Zazdéné (obr.
1), jejiZ vyvér by v3ak byl blize Skalniho mlyna.

Vyvoj spodni (a dle mého nazoru i mladsi) chodby
byl novém zahloubeni orientovin do LaZédneckého Zlebu,
Jak to predpokladaji Kadlec a Otava (viz tato abstrakta).

V souvislosti s postupnym odnosem badenskych
sediment( a rejuvenaci jeskynniho systému po regresi
badenského mofe je nutné podéitat i se zmé&nami
v morfologii chodeb. K t&m dale pFispély i faze
sedimentace a eroze b&hem kvartéru.
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