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OTAKARSTELCL 

INTENSITY OF SOLUTION IN VARIOUS TYPES 
OF CARBONACEOUS ROCKS IN THE CENTRAL EUROPEAN 

CLIMAMORPHOGENETIC REGION 

In the Department of Karst Research of the Institute of Geography of the 
Czechoslovak Academy of Sciences in Brno the research of the intensity of karst 
processes has been carried out since the beginning of 1971 within the frame 
of the study of relief forming processes. One of the partial tasks of this research 
is the establishment of the solution intensity of various types of carbonaceous 
rocks in presentday climatic conditions. The investigations are supposed to be 
finished in 5 years and are carried out in several karst regions of various types 
of karst. Although the investigations have been performed for a short time the 
results obtained are so interesting that I thing it suitable to present them here. 

In the selection of research localities attention was paid to the fact that the 
main conditions affecting the intensity of karstification, such as for instance 
the extend and thickness of carbonates, the morphological character of the 
relief, the climatic conditions, the character of karst hydrography, the biological 
cover, etc., were comparable, the petrographical character of carbonaceous rocks 
being different. This is why. regions were chosen where the karstifying rocks 
are represented by pure sedimentary limestones, dolomitic limestones, dolomites 
and marbles. The investigations are performed in regular two-weeks intervals. 
The analysis of karst waters was carried out in the laboratory of the Institute 
by means of usual laboratory methods. 

Description of the investigated localities 

Locality No.1 

is situated in the karst developed in isolated limestone blocks near the commu
nity of Vojtechov in the Drahanska vrchovina (Highland of Drahany). The 
limestones are of Devonian age and are surrounded by noncarbonaceous Cul
mian rocks. From the orographical point of view the territory belongs to the 
Drahanska vrchovina (Highland of Drahany) ~ mean altitude a. s. l. 550 m 
characterized by a slightly undulated relief. The oomplex of Devonian and Cul
mian rocks was folded in the younger period of the variscan orogenesis and 
was later disturbed by Saxonian transversal faults. The limestones form several 
series of strata. The total thickness of limestones amounts to as much as 150 m. 
They are grey, finely up to medium grained and bank-thick-like bedded. The 
CaCO, content ranges in the individual la&ers between 91, 92 to 98,79 % and 
the MgCO, ~tent between 0,61 to 1,03 Yo. 

The limestones near Vojtechov were subject to a long and complex geomor
phological development which gave them the character of elevations representing 
structural forms from which· the adjacent less resistent Culmian deposits have 
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been stripped of. The karstification proceeded in several stages in various con
ditions which is proved by forms of several cycles. The karst forms were fosi
lized in places. In the region investigated they form short ridges and hills with 
rocky slopes reaching altitudes between 491,2 and 534,2 m a. s. 1. In the 
fissures and hollows of their summit parts remnants of kaolinic and quartzitic 
products of weathering are preserved with fragments of rocks building today 
the surrounding lower relief. Among the superficial forms belong blind and 
semi-blind valleys, sinkholes,clints, ponors and karst springs. In the under
ground caves developed which are genetically linked with the development of 
the surrounding relief of non-carbonaceous rocks. Through the limestone ridges 
allochtonous subsurface karst streams penetrate in the transverse direction and 
appear again on the opposite side at the foot of the ridges in form of several 
strong karst springs. The lenght of the subsurface karst streams amounts to 
about 1, km. The content of the dissolved calcium in the springs ranges between 
100 and 140 mg/l, and magnesium between 3,5 and 12,5 mg/l, the total hardness 
reaching values of 20 to 21°GD. 

Locality No.2 

is situated in the karst in the region of linear megafolds near the town Chynov 
in South Bohemia. The karst phenomena are linked with small crystalline 
limestone occur.ences forming lenses in the so-called series of Susice-Votice, 
represented above all by mica schists. From the oro graphical point of view the 
whole territory belongs to the Stredoceska pahorkatina (Hilly Land of Central 
Bohemia) reaching average altitude of 500 m a. s. 1. The limestones build 
usually low rounded elevations and rocky valley sides. There are only few su
perficial karst forms here, clints and corroded cracks being most frequent. Sub
sllrface karst forms - if they there are present at all -'- are not of great dimen
sions and have a poor dripstone decor. They are usually filled with cave depo
sits, among which sometimes also limonite occurs. The karst hydrography is 
imperfectly developed which is indicated by the small number of karst springs. 

The locality investigated is formed by a limestone lense rising in form of an 
isolated hill called Pacova hora (586,6 m a. s. 1.) above the surrounding 
slightly undulated relief on non-carbona.ceous rocks. The carbonaceous rocks 
are as much as 150 m thick and are penetrated in places by amphibolite inter
calations. There are two kinds of limestones here. One of them is pure, coarse 
grained,S to 10 m thick limestone, with CaC03 content amounting to 96,87 %. 
The prevailing part of Pacova hora is buillt of fine grained dolomitic limestone 
(CaC03 content 60,0 %, MgC03 content 30,S to 39,1 %)with anther impor
tant insoluble residue (as much as 11,04 %1). 

In Pacova hOi'a is the Chynov cave, the largest cave in South Bohemia. 
400 m long, partly accesible to public. Through this cave flows a subsurface 
stream, which disappears in a siphon. Its outflow can be found in the valley 
of the creek Chynovsky potok at a distance of about 2 km from the siphon. The 
drainage basin of the subsurface stream has not been identified exactly so far. 
The content of solved calcium at the end of the subsurface stream reaches values 
between 48,09 and 58,1 mg/l, that of magnesium values between 9,7 tnd 14,4 
mg/l, the total hardness ranging between 8,1 and l1,4nGD. 

Locality No.3 

is the part of the karst in the region of the block-faulted structure near the 
village of Bozkov in North Bohemia. The karst occurs on small outcrops of 
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crystalline limestones and dolomites. It is a part of the moderately undulated 
relief of the hilly land called Podkrkonosske pahorkatiny, which was strongly 
affected by Saxonian radial tectonics. Superficial karst forms are rather rare 
here. They are represented only by dints and isolated rocks. Subsurface karst 
forms can be found only in places. 

The locality is situated in the environs of the village of Bozkov. It consists 
of outcrops of crystalline calcareous dolomites of Silurian age, which together 
with phyllites are part of the Subsudeten crystallinicum. The thickness of dolo
mites amounts to 100 m. The dolomites are of yellowish colour and to a consi
derable depth they are weathered. The CaC03 content amounts to 51,67 0/0, 
the MgC03 content to 35,74 0/0, the insoluble residue amounting to 12,18 0/0. 
The dolomites and the adjacent non-carbonaceous deposits are cut by a flat 
surface in the height of 475 m a. s. 1. which was later dissected by a younger 
valley pattern. 

In the surroundings of the village of Bozkov a 350 m long cave has been 
formed in the calcareous dolomites. It is partly accesible to the public. There 
are several lakes in the cave, drained by a strong karst spring. The exact extend 
of the drainage basin of the lakes is not known. The following values were 
established on the basis of chemical analyses of the waters of the karst spring 
appearing at a distance of about 100 m from the subsurface lakes: calcium 
28,06 to 36,07 mg/l, magnesium 9,73 to 14,59 mg/l, the total hardness ranging 
between 6,72 to 7,84°GD. 

L 0 ca lit Y No.4 

belongs to the karst of strongly tectonically disturbed domes near the village 
of Horni Morava in North Moravia. The karst phenomena are conditioned by· 
small occurences of marbles which are karstified in places. In the relief they are 
not conspicuous owing to their small extend. They are a part of the mountain 
group of KraIicky Sneznik in the Eastern Sudeten. 

The locality investigated is situated northerly of the village of Horni Morava 
in the uppermost section of the Morava River valley ort the slopes of the Kni
licky Sneznik at the altitude of 860 m a. s. 1. The rocks are marbles forming 
discontinuous stripes extending from the Morava River valley over Kralicky 
Sneznik to Klodzko in Poland. They are intercalaited in mica schists of the 
so-called Stron series. The karst hydrography is developed which is proved by 
several strong karst springs. 

The marbles are slightly karstified. Superficial karst phenomena are rather 
sporadic and are partly covered with products of solifluction and with collu
vial loams and non-carbonaceous debris. In the underground, several narrow and 
short caves exist, some of which are flown through by a subsurface stream. The 
samples were taken in the karst spring draining the caves Tvarozne diry. By 
means of the analyses of the karst springs the following values were established:. 
calcium 16,03 to 24,05 mg/l, magnesium 1,22 to 3,65 mgil, the total hardness 
2,80 to 3,36° GD. 

Conclusion 

The survey of the intensity of solution in various types of carbonaceous rocks 
on the territory of the Czech Socialist Republic is given in the Table 1. 
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Table 1. 

Locality I Vojtechov I Chynov I Bozkov I Horni Morava 

altitude 534 588 501 860 m a. s. 1. 

mean annual 
precipitation 611 673 743 921 
in mm 

discharga 2-4 3-5 3-5 2-4 in l/sec 

type of limestones dolomit dolomites marbles oarbonate limestones 

total hard- 20-21 8,1-11,4 6,72-7,84 2,80-3,36 ness in 0 GO 

Ca mg/l 100-140 48,09-58,1 28,06-36,07 16,06-20,04 

Mg mg/l 3,5-12,5 9,7-14,5 9,73-14,58 1,22-3,65 

Ca+Mg mg/l 103,5-152,5 57,79-72,6 37,79-50,66 17,25-23,69 

average 
values 128,0 65,19 44,22 20,47 
Ca+Mg mg!l 

On the basis of the values obtained the sequense of carbonaceous rocks can 
be stated according to their solubility in the conditions of the Central European 
climate on the territory of the Czech Socialist Republic. The relativ rate of ero
sion in the carbonaceous rock investigated was calculated on the basis of total 
hardness. The base of this scale is expressed by the index I, which is the value 
of least soluble marbles. When the marbles are characterized by the index I, 
the indices of other carbonaceous rocks are: 

marbles index 1,0 
dolomites 2,3 
dolomictic carbonates 3,1 
carbonates 6,6 

The results obtained cannot be considered as definitive owing to short-term 
observations. In the course of further research they will be completed mainly with 
the results of quantitative hydrology which make the interpretation of the re
sults obtained more exact. 

INTENZITA ROZPOUSTENI ROZNYCH TYPO KARBONA-TO 
VE STREOOEVROPSKE KLIMATOMORFOGENETICKE OBLASTI 

Pracovn!ci Geografickeho t1stavu CSAV v Brne provadejf od pocatku roku 1971 v ramci 
studia reliefotvornych pochodii te~ vyzkum intenzity krasovych procesu. Jednfm z dllclch 
t1kolii tohot,o vyzkumu je zjiStenf intenzity r,ozpoustenf ruznych typii karbonatovych 
harnin v soucasnych klimatickych podmfnkach. Vyzkum je pIanovan na 5 let a je pro
vaden v nekolika regionech nale~ejfcfch riiznym typiim krasu. V predlozene praci jsou 
uvedeny vysledky zfskane v prvnfm roce vyzkumu. 
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Pri volbe lokalit bylo dbano na to, aby hlavnf podm!nky ovlivnujfci intenzitu kra
soven! karbonatovych hornin (geomorfdlogicky charakter reliefu, klimaticke podm!nky, 
charakter krasove hydrografie, biologicky kryt apod.j byly alespon z~asti vzajemne 
srovnatelne, ale petrograficky charakter karbonatovyclh hornin odlisny. Proto byly vy
brany regiony, kde krasovej!cf horninou jsou velice ~isH! sedimentarn! vapence (Vojte
chov na Drahanske vrchovinej, dolomiticke vapence (Chynov v ji~nIch Cechach], do
lomity (Bozkolr v severn!ch Gechiichj a mramory (severn! Moravaj. Vyzkumy jsou pro
vadeny v pravidelnych 14dennfch intervalech. 

Ze ziskanych hodnot je mo~no pi'edbezne stanovit poi'adi karbonatovych !hornin pod Ie 
jejich nachylnosti k rozpoustenl v podm!nkach sti'edoevropskeho klimatu na llzemi 
Geske socialisticke republiky. RelativnI rychlost eroze u zkoumanych karbonlitovych 
hornin byla vypo~tena podle jejich celkove tvrdosti. Zakladni lldaj stanoveneho poi'adI 
je vyjlidi'en indexem 1, ktery ozna~uje hodnotu nejmen1! rozpustnych mramoril. Jestli~e 
,mramory jsou charakterizovany indexem 1, pak hodnoty dalSlch karbonatovych hornin 
]sou nasleduj!c!: 

mramory index 1,0 
dolomity 2,3 
dolomiticke vapence 3,1 
vapence 6,6 

ZIskane hodnoty v dilsledku kratkodoMho pozorovan! nelze povazovat za definitivnL 
V dilsledku dalSlho planovaneho vyzkumu budou dopln1!ny pfedevsim 0 vysledky kvan
titativni hydro logie, ktere je dale upi'esnf. 
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