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RESULTS OF ABSOLUTE AGE DETERMINATION OF ROCKS
IN CENTRAL AND EASTERN SLOVAKIA

(Fig. 1—2)

Abstract: In the report there are vesults of absolute age determinations
of Neogene voleanie rocks of West Carpathions, 6 samples come from Central
Slovakian voleanic area, | sample from Fast Slovakia, The absolute age of these
rocks is from 164 1o LL2 mil vears. One of the sampled vocks is so young
that the radiogene Ar is missing. The rvesults are confronted with the seale of
absolute age of Neogene which was submitted on the 4th Congress of Medi-
terranean Neogene in Bologna 1967 and with Russian geochronological seale,

Radiologic investigation of the Neogene rock samples in Slovakia was eavried throngh
in the Laboratory Tor nuelear geochronology at the Geological Institute of the Armenian
Aeademy ol Seiences on the request by the Geological Institute of D. Sidir in Bra-
Lislava,

Petrogeaphic characteristies of the rocks under question is presented in numerous
publications (¢l References),

Orientational description ol rock slices of the samples was done by Mes, 1. G, D oa-
nilovie¢ from Lyvov,

[ is necessary o mention that the determination of the precise absolute age of the
samples was rather complicated o task. sinee these vocks: 1 belong 1o very voung
Neogene formations. 1Loe. they are including cortain amount of radiogene argon which
cannol be always acceurately measured. 2. the samples represent voleanie rocks. sample
Nee L2 and 4 are from andesite flows. sample Nr. 5 [rom basalt Tlow. sample Nr. 3
from andesite and N 7 from rhyolite extrusive bodyv. Neo 6 [rom rhyolite welded
tulls. 3. the sumples should be studied in the mean sample, 1.e.in the rock as a whole.
not taken from the rock. synehronous biotite, since these rocks partly contain hiotite.

Considering the above mentioned Taets, and the necessity of getting the most reliable
determinations of absolute age for these samples. the investigalion is lo be realized by
two methods conteolling cach other: the volumetrie potassiuvnm-argon method. and the
method of isn}[lr;!il' dilution.

Method of investigation

AL the volumetrie method. the 25 g dose of the sample — alter preparatlory Lreating
warming to 150=200°C. with the drawing in the course of an hour) was melted in
quartz pipes at the temperature of 1250°C within 4 hours. The amount of argon.
purilied in the nsual way (in furnaces with CoO and Ca) was measured by Mae Leod's
nmanometer. Admixture of the air argon in the whole measured argon (in per cents)
was determined on the MS-2NM mass-spectrometer by the two-ray method of measuring
ol the isotopic ratio Av™/ A% of the sample and in standard teehnical argon. Isotopie
composition of the latter is perviodically controlled in the laboratory according 1o argon
gol from the air,

"GP Bagdasarjan, Geological Institute of the Armenian Aeademy of  Sciences,
Jevevan, BNDreo DL Vs s, CSe, BNDe Vo Konceén s, Dionyz Star Institute of Geology,
Breatislava, Mlvnska dol, 1.
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At the method of isotopie dilution the dose of sianple in the amonnt of [0—12 op
was melted in metallic reactor Trom anticorrosive stecl. Titted 1o the equipment for the
volumetrie determination ol argon.

I the Tanction of indicator monoisolope A dilated with Cos was used. CoelTicient
ol dilution of the monoisotope (itee v G0 the mixture of A =4 COs0 was determined
also by the method of isotopic dilution. Tollowing a special series ol experiments, In

this case the air argon was used in the Tunction of diluter. got Teom the air on the
same apparalus.

For the dosing of the admixture of A and COa. there s an additional dosing
deviee fited 1o the apparatus, Measurings ol the precise quantities of  the dosed
indieators were done on the normal Mae Leod’s manometer. The error ol dosing repre-
sented = 00— Y. Indicator was added alter the melting of sample and alter leading
the exsoluted gas into the measure part ol the apparatus. Analytical creor in the
determination of argon in both methods was Tound 1o be + 59,

The polassivm content in each sample was determined by theee different methods:
the perchlorate, dipicrilaminate and fame-photometeie. The medivm difference mmong
the determinations of potassivm by these methods is less than 5% 40 Tn the ealeulations
ol age the menn values of chemical analvses and the Tollowing constants ol disinte-
gration of K" recommended by the Commission for absolute geochronology at the Soviel
Academy ol Science, were used:
=1

Ap = ATA 1010 veqpstl,

ik =

707 e

Chemical analvses of polassium by means of perchlorate method were vealized by
S, Shimian by dipierilaminate and flame-photometric methods — by V.o L M k-
hailovia Aegon was exsoluted on two apparatuses construeted by Chlopin-Herling —
by 1. A Sarkisian and Lo M, Khaehatrian, Mass-spectromelrie isolopic
analvsis was carvied through by R Che Gokasjan The summary ervor in deter-
mination of the values of absolute age for the samples was estimated 6—8", awainst
109 admitted Tor the polassium-argon method.

[t is necessary Lo mention that in order to gel the most precise data on absolule age.

the whole series of investigntions of each sample was eareied  throngh twice. inde-
pendently upon cach other, Inoease of different results the experiments ave repeated
tll sulTicient agreement is gained.

In addition to this — as o control of the mdiologic vesearch of samples — the con-
trolling analyvses of the standard samples ave carvied through by the Commission on
absolite geochronology at the ONZ by Aeademy ol Seience.

This may merease the veliability of the age values of the samples under study. The
enclosed table 1 presents all the material and vesults of 15 sevies of determinations on
seven studied samples, The last column of the table 1 shows that determination of
avaon is done twice (hy two methods) Tor each sample: by the method of isotopic
dilution and by volumetrie method.

The data presented in the table point out that the age results alter two. and in the
case ol sample Neo 7 alter theee determinations by two mutually controlling methods
show great similarity. and on the mean value of these ligures absolute age of the
respective sample may be determined.
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Comparison Between Absolute Nge of Dated Roeks and ANge
Supposedonthe Ground ol Geologic Data

In no case the age ol analvzed rocks was determined by velinble hiosteatigraphical
methods. The rocks under question are cither surrounded by older rocks pencteated by
the Tormer (samples Noo 3 and 70 or they oceur as o parl of complexes — continental-

sedimentary (sample Nr. 61 or voleanic-sedimentary and voleanic rocks. in which there
are no organic remnants that could be used for biosteatigraphic correlation samples
Nl 2,40 9). .

Sample Nr. 3 (Siatoros. 10 the South of the town Filakovo) is from o preparvated.
denuded andesite body penetrating through older surrounding rocks. Andesite helongs
to the type ol pyroxenic-amphibolic andesite including garnet (M. Kuthan and
coll. 1963). — Fig. 1.

On the ground of petrographic analogy andesite was considered a0 produet ol the
I-st andesite phase of the Central Slovakian Neogene voleanism. and correlated with
other products of the l-st andesite phase. Their age was biostratigeaphically determined
as Lower-Tortonian (Lanzendorfer series) in the area near Stirovo, The Lower Tortonian
ol the West-Carpathian area corresponds 1o the North=Ttalian Serravallian or 1o its upper
part. R Selli and E. Tongiorgi (1967) determined 15—18.8 mil. years as the
absolute age of the Serravallian. The Siatoros andesite with the absolute age ol
3.5 £ | mil. years does not correspond with the Serravallian. i, e neither with the
Lower Tortonian (Lanzendorfer series), it is corresponding with the Tortonian with ils
age of 11.8—15 mil. vears (R, Selli. . Tongiorgi L c). Consequently. the Sia-
torod andesite is not the produet of the so-called I-st andesite phase (in the sense
of M. Kuthant!

In case the correlation is right. then the re-evaluation of the position of other isolated
occurrences of rocks considered the products of the I-st andesite phase in Central
Slovakia by means ol the determination of absolute age will be necessary.
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i, 1. Sketeh of sampling places

U Ceedibility of this is lowered by the absence of radiometric study of products of the first
andesite |:i||-v of the Central-Slovakian Neogene voleanism, the age of which was biostrali-
graphically determined.
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The same absolute age as the Siatoros andesite show also andesites in the vicinily
of Horsa and Brhlovee (simples Noo 1o 200 Near Hoeda several andesite Tlows rest
above cach other. Torming a uniform voleanic apparatus. In their substeatum there are
continental beds including vhyvolite alTs and  pre-Neogene  substratum helow  then.
Sinee rhyolite talfs in wider vicinity of the village Torda (southwards) Torm steata in
marine Lower Sarmatian (the age heing biostratigraphically determined . the walfs in the
substralum of andesites as well as andesites under question were considered  Lowoer-
Sarmalian.,

Mudesites Trom the village Brhlovee, surrounded by pyroclastios, are in 4 ki distinee
fram the Hora andesites. their petrographical composition being similar, Theie position
with respeet to substeatum is onknown, Andesites from Horsa and Brhlovee may be
considered  products of the same voleanic activity, Absolute age of these rocks s
F5.0 2 0.5 mil, vears.

I the Soviet seale ol absolute geochronology the value 12 4 T mil veurs is presented
for the Miocene-Phoeene, Necording 1o this seale andesites [rom Horsa and Brhlovee
correspond to the Upper Miocene, Necording to Re Selliand E. Tongiorgi's scale,
these andesites correspond 1o the Talian Tortonian — its upper paret being considered
identic with the Saematinn of the Viennese and Pannonian basins by these authors. on
the ground ol palacontological correlation.

The sample Nreo 4 comes from the hyaloclastite formation of the Javorie Mis, (the
cut of the voad near the setilement Blvskaviea — village Stard Huta). from the lava
flow of basaltoid andesite (Si0y 47.80 050 with phenocevsts: plagioclase — An 55,
angile. ttanangile, olivine, Absolute age — 164 £ 0.6 mil. vears. Lower content of
K Gsmall amount of A 0 this rock eaused the Tower preciseness of radiometric age
determination. — Mg, 2,

Position of andesite in the seale of absolute chronology by R Selli and E. T on-
wiorgicorresponds to the upper part of the Seeeavallian i. ¢, to the West-Carpathian
Lower Tortonian (Lanzendorler series).

Near Keemmicka. chyvolites Trom an extrusive hody among  voleanie. biostrati-
craphically undeterminable rocks, Near there are also limnie sediments with the steata
of Teequently henthonitized rhyolite ffs. On the ground of pollen spectea. the Upper
Sarmatian-Lower Pannonian age ol these sediments was determined (M. Ciesarik,
o Planderosa 19650,

Absolute age ol the rhyvolite extrasion (the sample Neo 70is 112 £ 0.3 mil. vears.
Aecording to Be Selliand E. Tongiorgi's geochronological scale Tor the North-
Italinn Neogene. the chvolites under question represent the chronological equivalent of
the Messinian: according to the Soviel geochronological seale the rhyolites correspond
to the Lower Pliocene, and as Tor the R Selliand B Tongiorgi's inlerregional
correlation table — 1o the Pannonian of the Viennese basin.

Basalts Trom the vicinity of the village Brehy (near the town Novi Bana) represent
prodoets ol the so-ealled final voleanism (M. Koo than 19630 by which the Neogene
voleanic activity in Centeal Slovakin ended.

The Tava flow of nephelinie basanitoide near Brehy rests on old tereaces of the Heon
o that arose in the Upper Pliocene o in the Lower Pleistocene, The absenee ol radio-
cene qegon in e sample of these rocks (Neo 3) corresponds o geologieal data, The
absence of A i Tresh rocks indieates that the rocks are young, perhaps even post-
Pliocene. and Ar' could not acenmulate in the rock in the course of that time,

Sample Neo 6 comes Trom different voleanic aren — i e from the east-Slovakian
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dhivolite wolded tiffs Genimbrites. deilled by borehole KO-1 near the village Komi-
rovec. 1o the SW of Kosice, The tulls of various degree of welding. Torm o stralum
Q6.3 m thick Gvithin 606.7—693.0 . ML Pulee, Do Vass in lit). Welded talfs aree
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there amidst continental beds, On the ground of pollen speetra, petrographical correlation
ol the tulls and of beds surrounded by these tulls, as well as on the ground of palaeo-
aeographic considerations, these tulfs. are correlated with the Lower Sarmatian (D. Vass

Il The determined absolute age 1275 & 0.75 mil. vears corresponds — according
1o the Soviet seale of the Mioeene and Pliocene: according 1o 1. Selli and I T on-
vioreis seale — 1o the upper part of the Novth-Ttalian Tortonian, i. e o the Sarma-
tinn of the Viennese and Pannonian basins.
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