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R E S U L T S OF A B S O L U T E AGE DETERMINATION OF ROCKS 
IN CENTRAL A N D E A S T E R N SLOVAKIA 

(Fig. 1-2) 

A b s t r a c t : In the report there are results of absolute age determinations 
of Neogene volcanic rocks of West Carpathians, (i samples conic from Central 
Slovakian volcanic area, 1 sample from East Slovakia. The absolute age of these 
rocks is from 1G.4 to 11,2 mil. years. One of the sampled rocks is so young 
that the radiogene Ar is missing. The results arc confronted with the scale of 
absolute age of Neogene which was submitted on Ihc 4th Congress of Medi­
terranean Xeogenc in Bologna 19(!7 and with Russian geochronological scale. 

Radiologic investigation of the Neogene rock samples in Slovakia was carried through 
in the Laboratory for nuclear geochronology at the Geological Institute of ihc Armenian 
Academy of Sciences on the request by the Geological Institute of 1). Slur in Bra­
tislava. 

Petrographic characteristics of the rocks under question is presented in numerous 
publications (cf. References). 

Orienlational description of rock slices of [he samples was done by Airs. L. G. D a ­
li i I (.) v i č from Lvov. 

In is necessary to mention [hat the determination of the precise absolute age of the 
samples was ra ther complicated a [ask. since these rocks: I. belong lo very young 
Xeogenc formations, i. e. they are including certain a m o u n t of radiogene argon which 
cannot be always accurately measured, 2. the samples represent volcanic rocks, sample 
Nr. I. 2 and \ are from andesite flows, sample Nr. 5 from basalt flow, sample Nr. 3 
from andesite and Nr. 7 from rhyolite extrusive body. Nr. 6 from rhyolite welded 
tuffs, ,'!. the samples should be studied in the mean sample, i. e. in the nude as a whole, 
not taken From the rock, synchronous biotite, since these rocks part ly contain biotite. 

Considering the above mentioned facts, and the necessity of gelling the most, reliable 
determinations of absolute age for these samples. Ihc investigation is lo be realized by 
[wo methods controlling each other: the volumetric potassium-argon method, and the 
method of isotopic dilution. 

M e [ h o d o f i n v e s t i g a t i o n 

Al iho volumetric method, the 25 gr dose of the sample — aider preparatory treating 
[warming lo 150—200 °C, with the drawing in the coursjp of an hour) was melted in 
quartz pipes at the temperature of 1250 °C within \ hours. The a m o u n t of argon, 
purified in the usual way (in furnaces with CuO and Ca) was measured b y .Mac Leod's 
manometer . Admixture of the air argon in the whole measured argon (in per cents) 
was determined on the MS-2M mass-spectrometer by the two-ray method of measuring 
of the isotopic ratio Ar3 6/Ar / l 0 of the sample and in standard technical argon. Isotopic 
composition of the latter is periodically controlled in the laboratory according lo argon 
got from the air. 

* G. P. B a g d a s a r j a n , Geological Institute of the Armenian Academy of Sciences, 
Jerevan. RNDr. i). V a s s, CSc, H.\'l)r. V. K o n e č n ý , Dionýz Slur Institute of Geology, 
Bratislava, Mlvnská dol. I. 



420 BAGDASAHJAN, VASS, KONEČNÝ 

Al tlie mclhod of isotopir dilution the dose of sample m the amount n[ 10—12 gr 
was melted in metallic reactor from anticorrosive steel, fitted to the equipment for the 
volumetric determinat ion of argon. 

In the [unction of indicator monoisolopc AT ,SU diluted with Co^ was used. Coefficient 
of dilution of the monoisotopc (titre Ar 3 8 in the mixture of Ar 3 8 + COa) was determined 
also by the method of isotopic dilution, following a special series of experiments. In 
this ease the air argon was used 111 the function of diluler. got from the air on the 
same apparatus . 

For the dosing of the a d m i x t u r e oľ A r ' 8 and CO2. there is an addit ional dosing 
device fitted to the apparatus . Measurings of the precise quantit ies of the dosed 
indicators were done on the normal Mac Lcod s manometer . The error of dosing repre­
sented + 0,5—I. % . Indicator was added after the melting of sample and after leading 
the exsoluled gas into the measure par i of the apparatus . Analytical error in the 
determinat ion of argon in both methods was found lo lie + 5 % . 

The potass ium content in each sample was determined by three different m e t h o d s : 
the perchloratc, dipicri laminatc and ľlame-photometrie. The medium difference among 
the determinat ions of potassium by these methods is less than 5 % . In the calculations 
of age the m e a n values of chemical analyses and the following constants ol disinte­
gration of K ' " recommended by the Commission I'm- absolute geochronology at the Soviet 
Academy of Science, were used: 
Ak = 5,57.:l.0"u years" 1 . 
Ap = 4,74.10^° years"1. 

Chemical analyses of potassium by means of perchloratc method were realized by 
S. S h i m i a n. by dipicri laminatc and flame-photometric methods — by V. I. M i lí­
h a i 1 o v a. Argon was exsoluled on two apparatuses constructed b y Chlopin-Herling — 
by E. A. S a J ' k i s i a n and L. -M. K h a c b a I r i a n. Mass-spectrometric isotopic 
analysis was carried through by H. Ch. C u k a s j a 11. T h e s u m m a r y error in deter­
mination of the values of absolute age for the samples was estimated 6—8 ,n against 
1 0 % admitted for the potassium-argon method. 

It is necessary to mention thai in order to get the most precise data on absolute age. 
the whole series oľ investigations of each sample was carried through twice, inde­
pendently upon each other. In ease of different results the experiments are repeated 
till sufficient agreement is gained. 

In addit ion to this — as a control of the radiologic research oľ samples — the con­
trolling analyses of the standard samples are carried through by the Commission on 
absolute geochronology at the ()XZ by Academy of Science. 

This may increase the reliability oľ the age values of the samples under study. The 
enclosed table 1 presents all the material and results of 10 series of determinations on 
seven studied samples. T h e last column of the table 1 shows that determination of 
argon is done twice (by two methods') for each sample; by the method of isotopic 
dilution and b y volumetric method. 

The data presented in the table point out that the age results after two. and in the 
ease of sample Ar. 7 after three determinat ions by two mutua l ly controlling methods 
show great similarity, and on the mean value of these figures absolute age of the 
respective sample m a y be determined. 
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In im case the age ot analyzed rorks was determined by reliable biostratigraphical 
methods. The rocks under question arc either surrounded by older rocks penetrated by 
the former (samples No. .'! and 7) or they occur as a pari of complexes — continental-
sedimentary (sample Nr. 6) or volcanic-sedimentary and volcanic rocks, in which there 
arc no organic remnants that could be used For biostratigraphic correlation (samples 
i\'r. 1, 2. 4, 5). 

Sample Nr. 3 (Sialoros. to the South of the town Fiľakovo) is from a preparated, 
d e n u d e d andesite body penetrat ing through older surrounding rocks. Andesitc belongs 
to the type of pyroxenic-amphibolic andesitc including garnet (M. K u t h a n and 
coll. 1963). - Fig. 1. 

On t h e ground of pctrographic analogy andesitc was considered a product of the 
1-st andesitc phase of the Central Slovakian Neogenc volcanism, and correlated with 
other products of the I-st andesitc phase. Their age was bioslraligraphically determined 
as Lower-Tortonian (Lanzcndorfer series) in the area near Štúrovo. T h e Lower Torlonian 
of the West-Carpathian area corresponds to the North-Ital ian Serravall ian or to its upper 
part. R. S e l l i and E. T o n g i o r g i (1967) determined 15—18,8 mil. years as the 
absolute age of the Serravall ian. The Siatoroš andesitc with the absolute age of 
1 3 , 5 + I mil. years does not correspond with the Serravallian, i. e. neither with tin-
Lower Tor lonian (Lanzendorfer series), il is corresponding with the Tor lonian with its 
age of 11,8—15 mil. years (R. S e l l i . E. T o n g i o r g i 1. e.). Consequently, the Sia­
toroš andesitc is not the product of the so-called l-st andesitc phase (in the sense 
of M. K u t h a n ) . 1 

In case the correlation is right, then the re-evaluation of the position of other isolated 
occurrences of rocks considered the products of the l-st andesite phase in Central 
Slovakia by means of the determinat ion of absolute age will be necessary. 

S L O V A K , A f 

KREMNIČKA KOtlÁROVCE.® / 
NOVA BAŇA © STARÁ HUTA f^^-JlŽ*<*> / 

uV,ceě ^ ^ y ^ X^J 

Fig. t. Sketch of sampling places 

1 Credibility nf this is lowered by the absence of radiometric study of products of the first 
andesitc phase of the Ccntral-Slovakinn Neogenc volcanism, the age of which was biostrati-
gra | > Ideal I y determined. 
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The same absolute age as the Šiatoroš aiulesite show also andesites in the vicinity 
i>l l lorša and Brhlovce (samples .No. I. 2). .Near l lorša several andesile flows rest 
above eaeli oilier, forming a uniform volcanic apparatus . In their substratum there are 
continental beds including ľhyolile lull's and prc-Ncogeno substratum below them. 
Since rhyolitc tuffs in wider vicinity of the village Florša (southwards) form strata in 
marine Lower Sarmatian (the age being biostratigraphically determined), the luffs in the 
substratum ol andesites as well as andesites under question were considered Lower-
Sarmal ian. 

Andesites I nun the village Brhlovce, surrounded by pyroclastics, are in -i kin distince 
from the florša andesites, their pelrographieal composition being similar. Their position 
with respeel to substratum is unknown. Andesites from Florša and Brhlovce may be 
considered products of the same volcanic activity. Absolute age of these rocks is 
I3.5 i 0,5 mil. years. 

In the Soviel scale of absolute geochronology the value 12 i 1 mil years is presented 
for the Miocene-Pliocene. According to ibis scale andesites from l lorša and Brhlovce 
correspond to the I pper .Miocene. According to R. S e I I i and E. T o n g i o r g i's scale, 
these andesites correspond to lbe Italian Tor tonian — its upper part being considered 
identic with the Sarmat ian of the Viennese and Pannonian basins by these authors, on 
the ground of palaeonlological correlation. 

The sample .Nr. A comes from the hyaloclaslite formation of the Javor ie Mis. (the 
cut of the road near the settlement Bh'skavica — village Stará Huta) , from tbc lava 
flow of basaltoid andesile (Si()-_i á T . S ! ) 0 ^ with phenocrysts : plagioelasc — An 55. 
augite, titanaugitc, olivine. Absolute age — 16.1 i 0.6 mil. years. Lower content of 
K (small a m o u n t of A r'1".) in ibis rock caused the lower precisencss of radiometric age 
determination. — Fig. 2. 

Position of andesile in the scale of absolute chronology by R. S e l I i and E. T o n-
g i o r g i corresponds lo lbe upper pari of lbe Serravall ian i. e. to the West-Carpathian 
Lower Tortonian (Lanzendorfer scries;. 

Near Kremnička, rhyolites from an extrusive body among volcanic, biostrati­
graphically undeterminable rocks. Near (here are also limnic sediments with lbe strata 
nf frequently benthonitized rhyolilc luffs. On the ground of pollen spectra, the Upper 
Sarmatian-Lower Pannonian age of these sediments was determined (M. C i e s a r í k, 
l i ľ I a n d e r o v á 1965). 

Absolute age of the rhyolilc extrusion (the sample Nr. 7) is 11,2 i 0,3 mil. years. 
According lo l{. S e l I i and E. T o n g i o r g i's geochronological scale for lbe North-
Italian Xeogone. tbc rhyolites under question represent the chronological equivalent of 
the Messinian; according to the Soviet geochronological scale the rhyolites correspond 
lo the Lower Pliocene, and as for the Pi. S e l I i and E. T o n g i o r g i's interregional 
correlation table — lo lbe Pannonian of lbe Viennese basin. 

Basalts from lbe vicinity of llie village Brehy (near the town Nová Baňa) represent 
products of the so-called final volcanism !.M. K u I b a n l!)(i.'i) by which the Neogene 
volcanic activity in Central Slovakia ended. 

The lava flow of ncphelinic basaniloide near Brehy rests on old terraces of the [Iron 
r. lhal arose in the Upper Pliocene or in the Lower Pleistocene. The absence of radio-
gene argon in the sample of these rocks (Nr. 5) corresponds to geological data. The 
absence ol Ar' ( in fresh rocks indicates lhal lbe rocks are young, perhaps even post-
Pliocene, and Ar'1" could not accumulate in the rock in the course of that time. 

Sample Nr. (i comes from different volcanic area — i. e. from llie easl-Slovakian 
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(ignimbriles). drilled by borehole KO-J near the village Komá-
Košice. T h e lull's of various degree of welding', form a s tratum 

606.7—6Í13.0 m. M. ľ u l e e . D. V a s s. in lit.). Welded luffs are 
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ihere amidst continental beds. On the ground of pollen spectra, petrographical correlation 
of the tuffs and of beds surrounded b y these tuffs, as well as on the ground of palaeo-
geographic considerations, these tuffs, are correlated with the Lower Sarmat ian (D. V a s s 
in lit.). The determined absolute age 12,75 i 0,75 mil. years corresponds — according 
In the Soviet scale of the .Miocene and Pliocene; according to II. S e l l i and E. T o n -
g i o r g i s scale — lo the upper pari of the North-Ital ian Tortonian, i. e. to the Sarma-
lian of the Viennese and Pannonian basins. 
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