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Abstract 

The paper deals with the dark coloured laminae which occur within speleothems in Domica cave (Slovakia). 
The laminae are composed of charcoal particles and organic aromatic compounds. 

The components were formed during combustion of wood inside the cave. Thus, they are connected with the 
prehistoric man activity. It is in concordance with the earliest archaeological studies which proved that 
Domica was settled during Neolithic times. Uranium series dating the laminae are in progress. 

 

Introduction 

The prehistoric man activity is often recorded in caves. Besides typical archaeological materials, such as 
pottery or flint tools, some traces of men can be recognized within speleothems (HILL, 1982). 

Some of the most spectacular ones were found in Domica cave, situated in Slovakian Karst (ROTH, 1948; 
PETR¡NEK, & POUBA, 1951). The origin of this laminae is an aim of this paper. Moreover, an attempt at 
using such laminae as a tool in dating prehistoric manís activity is made. 

 

Domica Cave 

Domica cave is located in Slovakian Karst, near the Slovak - Hungarian border (Figure 1). The cave is more 
than 5000 m long (DROPPA, 1970). The name Domica refers to the Slovakian part of a big cave (25 km 
long), whose Hungarian part is named Baradla. 

 

   
Figure 1       Figure 2 

Figure 1 : Location of Domica cave 

Figure 2 : Neolithic vessel partly covered with flowstone, Domica cave, Sien Odvachi 
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Domica cave was settled by prehistoric man during Neolithic times (BART¡, 1963; LICHARDUS, 1968). 
Afterwards the entrance was blocked by a boulder chock and the cave was not accessible up to the twenties 
of the last century. There are four periods of Neolithic human inhabitation. The first is connected with early 
Neolithic StarËevo - Karanovo - Kriö pottery, the second with Linear Neolithic pottery, the third with B¸kk 
culture while the fourth with late B¸kk culture (LICHARDUS, 1968). Many archaeological materials were 
found in Domica cave, that is more than 45 000 fragments of pottery, numerous flint and bone tools (Figure 
2). More than 85% of all archaeological materials belong to B¸kk culture and thus the cave is one of more 
important sites of this culture in Slovakia. Neolithic men settled cave periodically, probably during winter 
seasons by several hundred years. The cave was a place of subterranean exploitation of fine grained 
deposits for producing pottery, a source of water, as well as, a holy place. The foot traces indicated that 
Neolithic man visited deep, completely dark, part of the cave, as far as a few hundred meters away from the 
entrance. 

 

Dark Coloured Laminae 

The cave is also famous for numerous speleothems. Dark coloured laminae occur inside some of them. The 
laminae were found in several small stalagmites as well as in flowstones situated in the hall called Sien 
Odvachi and the lower part of the passage called Panenska Chodba (Figures 3-5). Macroscopically, the 
laminae are less than 0.8 cm thick. In same cases the lamina is composed of a few thinner ones.  
 

   
Figure 3        Figure 4 

Figure 3: Polished slab of a stalagmite from Sien Odvachi hall (specimen 1); position of dated samples are indicated; scale bar 3 

cm. 

Figure 4: Polished slab of a stalagmite from Sien Odvachi hall (specimen 3); position of dated samples are indicated; scale bar 3 

cm. 

The dark coloured laminae are built of opaque particles and semiopaque components. The former possess 
angular shape and jet black colour (Fig. 6). They differ in size and shape. The smallest are only some 
micrometers long, while the largest are up to 1 mm long. The shape of opaque particles is isometric or 
elongate. Under a petrographic microscope some of the particles display porous internal structure. The 
opaque particles are nonfluorescent. All the above characteristics prove that particles in question are 
charcoal fragments (PATTERSON et al., 1987). The above statement is confirmed by the observation of their 
internal structures by means of SEM (Figures 7-8). The majority of the particles is characterized by 
homogenization of cell wall ultrastructure (SANDER & GEE, 1990; JONES & CHALONER, 1991; VAUGHAN 
& NICOLS, 1995). Some of them are destroyed by cracking which leads to disintegration of larger particles. 
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The processes of homogenization are due to combustion of wood in the temperature of about 400°C 
(JONES & CHALONER, 1991; VAUGHAN & NICOLS, 1995). 

The semiopaque components are intensively brown in transparent light and display yellow-brown UV 
fluorescence. It indicates that they are composed of non carbonized organic compounds (TEICHM‹LLER & 
WOLF, 1977; DREVIES & YUREVICZ, 1985). 

These components occur together with charcoal particles. The opaque and semiopaque components, which 
the form dark coloured laminae occur on uncorroded calcite crystals (Figure 6) and, seldom, on corrosional 
surfaces (Fig. 9). In the former case they wrapped the crystal terminations with the layer so thick that 
younger crystals start to grow competitively (cf. GONZ¡LEZ et al., 1992; SUNAGAWA, 1994). 
 

  
Figure 5       Figure 6 

Figure 5 : Polished slab of a flowstone from Panenska chodba passage (specimen 7); position of dated samples are indicated; 

scale bar 3 cm 

Figure 6 : Charcoal particles and organic compounds occure on the corrosional surfaces, note the tiny spike shape of large 

charcoal particle (arrow), thin section 

 

Deposition of Dark Coloured Laminae 

The laminae in question were deposited when Neolithic men settled the cave. The small particles of charcoal 
together with aromatic organic compounds were formed during combustion of wood inside the cave. They 
were spread around due to convection flow of hot air (CLARK, 1988) and subsequently were trapped on the 
surface of speleothems (cf. BURNEY & BURNEY, 1993) and, in the end, formed dark coloured laminae. The 
origin of such laminae seems to be a relatively common feature connected with the human activity and 
therefore the laminae are good indicator prehistoric settlement in caves. Charcoal particles and dark laminae 
have been found also within speleothems in other caves of Slovakian Karst (KUNSK›, 1939; B¡RTA, 1961; 
KU»ERA, 1964), some caves in the Cracow-WieluÒ Upland, Poland (GRADZI—SKI et al., 1996) and a cave 
in Norway (LAURITZEN et al., 1990). Soot derived from torches of prehistoric miners was recognized in the 
Mammoth Cave System and Salt Cave too (BENNINGTON et al., 1962; WATSON, 1966; HILL, 1982). 
 

 
Figure 9 : Charcoal particles and organic compounds covered uncorroded calcite crystlas, thin section 
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Dating of Prehistoric Man Activity 

In the light of the above presented origin of dark coloured laminae they are good indicator of human 
inhabitation in caves. Thus, it is possible to date the episodes of human activity on the base of these laminae 
by using standard dating techniques for speleothems (e.g. Th/U or 14C). 

The samples of 4-14 g in weight were cut just below and above the dark coloured laminae in three 
speleothem samples. After cleaning and adding 228Th/232 U spike, the samples were dissolved in ca. 7M 
HNO3. Uranium and Thorium separation were done using chromatography method. After purification, the U 
and Th fraction were electroplated on stainless steal discs. Activities of U and Th 

isotopes were measured by an a-spectrometry using OCTETE PC equipment (ORTEC product). The spectra 
were processed by ÑURANOTHOR 2.0î programe. Quoted errors are 1s. 

The results of preliminary analyses are shown in Table 1. All samples are very low in Uranium content (0.03-
0.05 ppm). They contain significant amount of 232Th and hence need correction for nonradiogenic Thorium. 
Unfortunately, we have no information about isotope composition of detrital contamination in these 
speleothems. At present, we are able to use only correction assuming value 230Th/232Th activity of detrital 
contamination equal to 1.5±0.5 (cf. IVANOVICH & HARMON, 1992). Low Uranium content and the above 
correction increase the errors and thus further work is necessary to obtain better results. 

The dark laminae in sample 7 are younger than 33±3 ka and older than 9.8±2.5 ka. One can compare this 
age with the age of charcoal detritus collected within the cave clastics in another part of Domica and dated 
using 14C method in the sixties. The age of charcoal is 6080±75 ka (B¡RTA, 1964). Hence, the dark lamina 
seems to be older than charcoal, even taking into account a possible error of the upper age limit. However, 
due to the above presented imperfections of the so far obtained uranium dates, the problem should be 
regarded as being still open. 
 

Table 1. U-series dating results 

 

 

Conclusions 

1. Dark laminae occurring in speleothems in Domica cave are coloured due to charcoal particles and organic 
compounds. 

2. Charcoal particles and organic compounds developed during wood combustion inside caves. 

3. Dark laminae in speleothems are good indicator of prehistoric settlement in caves. 
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