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PALEOMAGNETISM OF VOLCANICS OF THE SLÁNSKÉ VRCHY, 
VEĽKÝ MILIC MTS. AND ZEMPLÍNSKE PAHORKY HILLS AND ITS 

GEOLOGICAL INTERPRETATION 

(Fig. l-r>) 

A h s I ľii c l : Volcanic iu-livily of lhc S lánské vrchy, Veľký Mil ic Mls. unci 
Z e m p l í n s k e p a h o r k y in eas tern S lovakia look place ľrom the E g g c n h u r g i a n tn 
the P l iocene . T h e p r o d u c t s of volcanic ac t iv i ty from l i a d e n i a n to Pliocene 
were invest igated p a l c o n i a g n c l i c a l l y . On the basis of s l r a l i g r a p h i c cľilerii the 
volcanics were d iv ided into \ l l g r o u p s , which ace c h a r a c t e r i z e d in the paper' 
more in deta i l . P a l e o m a g u o l i c m e a s u r e m e n t s show that volcanic ac t iv i ty of the 
S lánské v r c h y , V e l k ý Mil ic Mls. and Z e m p l í n s k e p a h o r k y Ki l l s , w h e n c o m p a r e d 
wi th lhal of ihe \ ihorlal Alls, was a s y n c h r o n n o u s in llie P a n n o n i a n - l ' l i o c e n e 
period a l t h o u g h l i t h o s l r a l i g r a p h i c a l da la ind ica te a s y n c l i r o n n o u s c h a r a c t e r of 
v n l r a n i s n i . 

P e 3 io M e: ByjiKami'iecKaa aeaxejibHOcxb CjiancKiix rop, BejiKero M m a n a 
n 3eMnjiHHCKHx XOJIMOB B BOCTOIHOH CjtOB3Kini npoxoruijia ox srreHÔypra jxo 
njiiioneHa. IlponyKTBi oaaencKoii n njn-ioiieHOBoň jxeHTejibHOCTH SBIJIH HCcjieaoBanbi 
najieoMarHeTHiecKH I la oci-iOBaHiin cxpaxnrpac]>HqecKiix Kprrrepi-in ByjiKai-inxbi 6bi-
JIH pa3aeJieHLi Ha c o i b r p y n n , Koxopbie B STOH paôoxe oxapaKTepii30BaHbi jieTajibHO. 
flajieoMarHeTH^ecKi-ie i-i3MepeHHíi yKa3HBaiOT Ha TO, LITO ByjiKaHimecKaa neiixejib-
HOCTfa CjiancKiix rop, BejiKero M i u n m a , 3eMnjiirHCKHx XOJIMOB HanpoxiiB B n r o p -
jiaxa 6wjia B naHOH-njiHOHene accKHxpoHHan, XOTJI H jiiiTocxpaxnrpa^imecKHe 
naHHbie yKa3biB3iox Ha cin-ixpoHiiocxb ByjiKaini3Ma. 

Introtlucliou 

Systemat ic p a l o o m a g n c t i c i n v e s t i g a t i o n nl ncovolcanics in caslern S h i v a k i n c o n t i n u e d 

m the years I!); I — l!)72 in l l ie area of the Slánsko v r c h y M i s . . V e ľ k ý M i l i c massif a m i 

Z e m p l í n s k e p a h o r k y H i l l s , i n c l u d i n g l l ie i r w i d e r e n v h o n m c n l s as far as K r á ľ o v s k ý 

(.hlniec. 

l l i e purpose ol these measurements was Io c o m p l e t e classical geological m a p p i n g 

and Io o b t a i n new dala for h e l l e r c h a r a c t e r i z a t i o n of l ime-succrssion of vo lcanic events 

as wel l as lor a mure p r o f o u n d analysis ol the m o u n t a i n s s t r u c t u r e . 

l l i e presented analys is ol geological and p a l c o m a g n e t i c d e v e l o p m e n t is a c o n t i n u a t i o n 

ol l l ie geological w o r k s (.). S l á v i k — .1. T o z s é r 1973) and p a l c o m a g n e t i c invest i­

g a t i o n , w h i c h was started in l l ie V i h o r l a t M l s . [O. O r l i c k ý — ľ. ľ a g á č — .1. 

S I á \ i k 1970). 

(iľi)li)íiiľul structure oj the area 

T h e Slánské v r e l i ) M l s . and \ el ký M i l i c massif are s i l i ia le i l al n s ign i f icant gcoloc-

lonie, k n o t , f o r m e d b y the b o u n d a r y ol i m p o r t a n t [colonic m i l l s . A l l l ie lectonie l ine 

wit.li a p e r m a n e n t pulsat ive m o h i l i l y I ronie l l ie L o w e r M i o c e n e In l l ie Pl iocene n 

vo lcanic a c t i v i t y proceeded, w h i c h gave rise In l l ie m o u n t a i n range in its present shape. 

' I I M I r . 0 . O r l i c k ý , (ieoplivsie national enterprise. ISrnu. plant l i ra tisla\ a-IYio\ »/;: 
lug. .1. S l á v i k . DrSe'.. Slovak' Geological Office. Prievozská 26, Brat is lava; ILVDr. J. 

' ľ ň z s ľ r, Geological Rxplornt ion. Spišská Nová Ves. Geological (Voire. Stará Spišská cesta. 
Košice. 



2 1 0 (lltl.M KV - SLAVIK - Tti/.SKII 

S y n t h e t i c w o r k s on [l ie area of l l ic Slánské v f e l l > M i s . were p u b l i s h e d by M . 

K ii I li ;i n ( I IK iSi . , ] . S I ;'i v i k — .1. (: v e r i- k o — ľ\. ľ. u d i n ľ r l l!)()8). .1. S I á v i k 

1!•(iS• _ l l ic Nisi I I I K I mosl de la i led s y n t h e t i c w o ľ k f r o m tl ie Slánské v r c h y M i s . was 

presented by ,1. SI á v i k — .1. 'I í) z s ŕ ľ ' l!)7.'c. 

Beside I hc 11 in íl cd w o r k s by .1. S I á \' i k lí)()S and .1. S I á v i k — .). V. v c ľ č k o — 

ľ,. I' u d i n ľ c IÍMSS . .1. I"' n ľ jí á !• •' I !)(i"i was d e a l i n g more in del ad w i l h I líc \ cl k ý 

Mdl í- area. 

T l i e H I T U of lbe Z e m p l í n s k e p n l i o r k v l lMIs and l l i e i ľ s u ľ ľ o i i i i ( l i n » s . where v o l c a n i i 

l o c k s , i-coppiiij í (Mil. ľ o ľ i n l l ic apical purls of l l ic extensive b u r i e d X e i n p l i i l volcanic 

i i i o i m l a i n raii»-e. is c l iaraclcr i/.ed in l l ic w o r k by l i . \ . M c ľ I i č el a l . ( I9()8 and 

.1. S I á v i k ( l ! ) 7 2 l . 

ľ a l e o i n a f r n c l i c in\ esl ij>a I ion oľ volcauics in caslern S l o v a k i a , besides l i le w o r k by 

I ). O i- I i c k v el a l . ID70' . was s l n d i c d by A. K. N a i r n ' 1967). 

In l l ic sense of lbe n i c i i l i o n e d w o r k s l a k i n j i i n l o c o n s i d e r a l i o n also n e w l y cs labl is l icd 

i n l o r n i a l i o n . dev e l o p n í c n l oľ v n l c a i i i s m in ibis area m a y be character ized as fo l lows 

f in. | : posl-l l l i j rocei ic u p l i l i of l l ic I 'aleo^ene f ieosy i ic l i l ie was a c c o m p a n i e d by l o n i n n i ; ' 
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of inner downwnrping Trnnscarpalhian Inner Deep. In lis basal parts we are finding 
products of volcanic activity in llie form of fine — lo medium-grained rhyolhe trills 
and luffil.es, at present mostly bentonilized and seladonili/ed (.1. B ř e z i n a . IDÍiO: 
.1. S I á v i k, 19(iSl. Thickness ol volcanic deposits a l lams up lo .) m as maximum 
(Uelovce. ľ'inlice. Terna) . 

I 'urlher volcanic activity occurred as laic as llie basal Karpalian below the sall-
bearing lormation in llie area under consideration, lis product arc rbyolile pyroclastic 
rocks occurring SK ol llie communi ly oľ I'inlice in llie area of elov. point .'!IS.'_i. 

In llie Lower Badenian an extensive volcanic activity look p l a c e producing several 
layers of rhyolite lull's which arc peliloinorphic in llie northern pari of llie area 'ša­
rišská Poruba. Zlalá Baňa. / la la Studňa), and in the southern pari of lbe area, in the 
Zemplínske pahorky Mills there are coarse-grained pyroclastic rocks, often with allolhi-
genic Iragmenls ol limestone and dolomite (Zipov area 1 . 

A pari ol rhyoliles in llie environments ol llie Zemplínske pahorky Mills, mainly 
between Mrčel and (.ejkov. represents (Ionics which belong lo llns volcanic activity. 
Willi il we pul nilo connection also formation of rbyolile lulls and foamed lavas 
ncciiľing near Luhyiia. Bhyolile volcanic activity along the southern margin of the 
hasl Slnvakian Neogeno basin persisted until the Badenian Í.I. S l a v i k 19712). 
On llie basis ol selling relations wc suppose lhal lo lliis horizon, daled by fauna from 
llie area ol Stretáva, rhyolite luffs from the environs of Michaľany and Veľký Kazimír 
belong. Rhyolite vnlcanisni is also nianifesled in the northern area of llie Slánské 
vrchy Mls. lis products arc deposited in a freshened env i ronment near the communit ies 
nl Lesíček. Mirkovce, Tuhr ina and Varhaňovce. The products of rhyolilc to rhyodacile 
composition, deposiled on a wide surface in lbe norlhern pari of llie Slánské vrchy 
Mls., are derived from a rbyolile volcano, which was silualcd south of lbe communi lv 
of Zamulov m tlie area of elov. p. Ynlenčica. 

In lbe marine Upper Badenian in llie area of llie Zemplínske pahorky Mills also 
andesile volcanism occurs, proved In the area of Žipov and Zalin. and later bv absiihilc 
dating ol surlicial volcanic rocks near kráľovský Chlmec. Sírnik. ITrniia and Brehov. 

In the norlhern pari of the Slánské vrchy Mls. Upper Badenian andesilcs are known 
only from a freshened development (Kolčov formation) in the area of Opinn, and on 
the basis ol selling relations we range here also andesile from llie norlhern margin of 
the c o m m u n i l y of Vyšná Kamenica. Andesile volcanism reaches beyond the b o u n d a r v 
ol the Upper Badenian. lis lasl explosions Look place as late as the basal Sarmal ian 
and their product are the Olšava beds (J. S v a g r o v s k ý lí)6/í). which is equivalent 
to the zone with Elpludium regimim and ,1. S v a g r o v s k v ranges them to llie 
Lower Sarmal ian. 

Probably synchronnously with termination of andesile volcanism in the southern 
pari ol the area. i. e. in llie area of the buried Zemplínske pohorie Mls. and llie Veľký 
Milic massil in llie norlhern pari of llie area explosive rbyolile volcanism started, the 
products ol which arc found in llie Sarmalian complex, paleonlologically characterized 
besl by J . S v a g r o v s k ý (L9.Vi) — Myšia beds and .1. J i ř í č e k (1965). T h e finds 
ol Fauna enable to dale evidently the age of this volcanism as Lower Sarniat ian. zone 
B. We range here llie upper pari of llie complex of Bankovce rhyolilc luffs and 
lul'l'ilcs. 

I he products of Lower Sarmalian andesile volcanism are lying below the sediments 
ol the hasl Slovakia!! Lowland In the shape of the buried Malčice volcano and the 
double volcano Beša—Vojany (.1. S1 á v i k 1972). Il is proved lhal Ibis volcanism 
started al I lie time internal between the zones wilh (ibicidrs badairnnis and nf la rue 

http://luffil.es
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e l p h i d i a . l is | >io< I m l s a r c e x p o s e d m a i n l y in t h e V e ľ k ý M í l i e m a s s i f K ú s k o v . K a l š a . 

Kákoš). 
A u d e s i l e s of lha l a g e oeei i ľ in llic n o r t h e r n p a r i oľ llie S l á n s k é v r c h y M i s . b e t w e e n 

Z e l i n a a n d l .es íěek a n d w e r e e i i e o n n l e r e d in b o r e h o l e s b e t w e e n I u l i n n á a n d ( . e r v e n i c a , 

w h e r e l l i e y a r e r e s t i n g on t h e K a n k o v c e r h y o l i l e luffs. C o n v e n t i o n a l l y , w e r a n g e lo 

I h is v o l e a n i s m a l so r . l a s t o l a v a s in llie S t ' av ica V a l l e y a n d al i h e L i b a n k a in t h e w i d e r 

e n v i r o n s oľ Zlatl i K a ň a f.I. S I á v i k — .1. T o y. s é r I97.'5). 

Acid e f f u s i v e - e x p l o s i v e v o l e a n i s m e o n l i n u e s a l so in t h e h i g h e r p a r t oľ t h e S a r m a l i a n 

in t h e ElpliidUlin limicrinum Z o n e in t h e a r e a oľ V e ľ k ý M i l i c a n d t h e Z e m p l í n s k e 

p a h o r k y Mills. Its p r o d u c t s w e r e f o u n d n e a r L a s l o v e c a n d K i i z m i c e a n d in a f o r m a l i o n 

d a t e d b y f a u n a n e a r K r á l o v s k ý ( . h l m e e . 

O n l b e s u r f a c e a r e f o u n d t h e s e r o c k s in t h e a r e a of S t r e d a n a d B o d r o g o m . K y s l a . 

B r e z i n a . \ i n i č k y r e p r e s e n t e d b y o b s i d i a n s , p e r l i l e s . m a r e k a n i l e s . r h y o l i l e s a n d r h y o h l e 

luffs w i t h l b e c o n t e n t of h y d r a l e d v o l c a n i c g lass S t r e d a n a d B o d r o g o m l . I his v o l c a n i e 

u d i v i l y is r e s t r i c t e d lo i h e s o u t h e r n par t of i h e a r e a o n l y . 

In t h e n o r t h v o l e a n i s m w a s m a n i f e s t e d l a t e r in t h e l i m e al t h e b o u n d a r y ol t h e 

I hiiicriiiinii a n d I'orosononion z o n e s . It is r e p r e s e n t e d b y p y r o x e i i e - a n i p h i b o l e a u d e s i l e s . 

s o m e t i m e s w i t h q u a r t z a n d g a r n e t a n d d i o r i l e p o r p h y r i l e s . K e g i o n a l l y l l i ey a r e f o u n d 

b e t w e e n A b r a i n o v c c . O p i n á a n d C c r v e n i c n . w h e r e a b o v e all s u p e r c r u s t a l v a r i e t i e s , 

p v r o c l a s l i e r o c k s a n d lava s t r e a m s , d o m e s a n d e u m u l o d o m e s o c c u r B r e s t o v — A b r a ­

i n o v c c f o r m a l i o n 1 . A l o n g t h e n o r t h e r n m a r g i n id t h e Las t S l o v a k i a n X e o g e n e b a s i n 

p r e d o m i n a n t l y s e m i i n l r u s i v e b o d i e s of d i o r i l e p o r p h y r i l e s o c c u r ( O b l a z y . O b l í k . H r b . 

Veľká S t r á ž c l e 1 . 

P o s t - S a r m a l i a n v o l e a n i s m is r e p r e s e n t e d in this a r e a b y elf u s i v e - c x p l o s i v e . s u b -

o i ' d i n a l e l y s h a l l o w - i n l r u s i v e m e m b e r s , p r e d i n a n l l y ol i n t e r m e d i a t e , o n l y r a n d y ol 

n o r e a c i d , sea i 'ee ly ol b a s i c c o m p o s i t i o n . 

At t h e b a s e of th i s v o l c a n i c c o m p l e x a h o r i z o n of g a r n e l i f e r o u s r h y o l i l e luffs o c c u r s . 

f o u n d in b o r e h o l e s n e a r K r á ľ o v s k ý ( ' .hlince .) . S l á v i k 19(18). 

In t h e n o r t h e r n p a r i of t h e S l á n s k é v r c h y M l s . w h e r e t h e m e n t i o n e d l u l l a c c o u s 

h o r i z o n h a s not b e e n ľ id so far. .1. S I á v i k — J . 'ľ o z s é r L973) d i s t i n g u i s h t w o 

v o l c a n i c s t a g e s a m o n g t h e p r o d u c t s oľ p o s l - S a r m a l i u n v o l e a n i s m . s e p a r a t e d b y pel i l ic 

a n d c o a b b e a r i n g s e d i m e n t s w i t h l i i n n o q u a r l z i l e s in t h e a r e a s (ď Z a m u l o v . ( . e r v e n i c a . 

I i a n s k i ' a n d I lei'l a n v. 

T h e l o w e r v o l c a n i c s t a g e oľ t h e S l á n s k é v r c h y M l s . — t h e O š v a r s k á c o m p l e x — is 

m a d e u p oľ p y r o x e n e a u d e s i l e s a n d t h e i r p v r o c l a s l i e r o c k s o c c u r r i n g in i h e a r e a n e a r 

t h e e lev . p . ( I š v a r s k á n e a r Z a m u l o v a n d f o r m i n g a n e x t e n s i v e a r e a oľ tlie l o w e r p a r t s 

of v o l c a u o g e n i e c o m p l e x e s b e l w o e n e lev . p . S i m o n k a a a n d t h e c o m m u n i t y ol l i a n s k c 

l i e s i d c l h a l l l iey o c c u r In t h e va lhw of t h e ( l e r v e n i c k ý p o t o k b r o o k a n d al t h e s o u t h e r n 

s l o p e s of I he I h i b n i k d a c i l e b o d y . 

( I n t h e b o d y oľ l b e p o s i t i o n of t h e l o w e r v o l c a n i c s t a g e (ď t h e S l á n s k é v r c h y M l s . 

b e l o w t h e ( l e r v e n i c o v n l c a n i e - s e d i m e n l a r y f o r m a l i o n — lull 's, luľľ i lcs . tufl ' itic c o n g l o m ­

e r a t e s , r h y o l i l e lull 's, p e l i t e s . l i m n o q u a r l z i l c s . coal s e a m s t.,1. 'I i"> z s é r 1.972). t h e y 

a r e c o n s i d e r e d as P a u n o n i a n in a g e b y .1. S I á \ ' i k a n d .1. 'ľ (i z. s é ľ ' I ! ) / : ! . P r o ­

c e e d i n g f rom t h e r e g i o n a l c o r r e l a t i o n oľ l i . I i r í č e k ( 1 9 7 2 a n d I roni tlie p r e s e n c e 

oľ a la rge a m o u n t oľ u m i e s i t e luľľi lcs e s t a b l i s h e d w i t h i n t h e e x t e n t of t h e w h o l e b a s i n , 

we r a n g e ib i s v o l c a n i c a c t i v i t y s l r a l i g r a p h i c a l l y In t h e I ' a u n o n i a n (.. 

T h e u p p e r v o l c a n i c s t a g e (ď l b e S l á n s k é v r c h \ M i s . , p r o b a b l y P l i o c e n e in a g e . i>-

buil l u p f r o m lava s t r e a m s a n d p v r o c l a s l i e r o c k s oľ p y r o x e n e a u d e s i l e s . a n i p h i b o l e -

p v r o x e n e a u d e s i l e s . less of a n d e s i l o d a c i l e s . d a c i t e s . s u b o r d i n a l e l y a l so b a s a l t i c a n d e -
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sites, which \vr range lo the complexes S i m o n k a — Cieľmi Hora and Makovica syn-
chronnous in age. I lie mentioned complexes build up the main ľidge of lbe Slánské 
vrchy .Mis. between elev. p. dierna Mora. Simonka, Makovica, ' a i l I H T lliey occur near 
elev. p. Bodoň in llie area south of Zlalá Liana. 

The volcanolcctonic depression oľ Zlatá liana ,J. S l á v i k — .1. T i i z s é r .107,'!, 
is intruded by small domes, dykes and necks of andesitc and (hicile-andesitc eomposi-
lion. The above quoted authors consider rhyodaciles ol ele\'. p. Ordanka as the youngest 
member ol the Makovica complex. 

I lie commencement ol volcanism ol the upper volcanic slage in the Slánsko vrchy 
Mls. may be placed lo llie uppermost I 'annonian provided lhal volcanism could have 
persisted as late as the Pliocene. 

Volcanic complexes equivalent in age build up extensive top parts of the massifs 
Lazy and Bogota in the central and southern pari of Ihe Slánské vrchy Mls. Isolated 
manifestations of Pliocene volcanism are known from the area of the Zemplínske pa­
horky Mills near Stretla nad Bodrogom, slraligraphically dated in boreholes from the 
area of Kráľovský Chlmec. At present-day slate of our information, however, it has 
neither been possible so far lo range the products of Pliocene volcanism in the central 
and southern pari of the Slánské vrchy Mls. nor in the area of the Zemplínske pa­
horky llills more precisely as lo their age. 

Methods o/ paleomagnelic investigation 

Ihe choice ol localities for sampling of rocks was done on llie basis of geological 
knowledge of this area so lhal paleomagnelic measurement could lie used for a more 
precise investigation of the geological structure of the neovolcnnic complex in the 
mounta in range under study. In ihe majority of cases sampling from quarries is 
concerned. 

From each followed locality 2— •> samples were taken. Sampling in common position 
was carried out by aid of a geological compass. I 'nder laboratory conditions samples 
were adjusted to the shape ol cube with and edge of 2 cm from common position lo 
an oriented system againsl north and the liorizonlal plane. The n u m b e r of adjusted 
samples at. the individual localities varies from I to 15. In the case of little coherenl 
samples from several localities only one sample could be adjusted. 

Measurement of natural remanenl magnetization I.NliM — ,ln and voh ' magnetic 
susceptibility (x) was realized wllh astatic magnetometer I.AM-I. with sensibility about 
2 . 10"'. ( )e nim. Krom llie samples of individual localities one was chosen, in several 
cases even three samples, on which alternating demagnetization was carried oul in the 
interval 25—500 ()e. for the purpose of establishing paleomagnelic stability of rocks. 
On the basis ol llie resells ol demagnetization of chosen samples, for demagnetization 
of Ihe remanning samples a field value of 200 I le was selected oul in compensated 
magnetic field with rotating sample. 

Ihe residual held in llie centre of llie compensation field was measured with 
a highly sensible nulhoersled ineler with permalloy probe. The measure men Is of re­
manenl magnetization (RM) were carried oul with rotating magnetometer JR-2. 

From Ihe fundamental measured dala the values ,Tn, x and Q were calculated. From 
the measurements performed on rotating magnetometer declination (D) and inclination 
Mi RM lor individual samples, llie mean values of llie mcnlioned parameters for the 
respective locality, then llie coefficient of dispersion Ik), half-angle of llie cone of 
probability !«o,!i.V geographical coordinates of llie paleomagnelic pole '> A ) and the 
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dimensions of the oval oľ reliability oľ the position of poles \Sf, á,,,1 were calculated. All 
the calculated parameters are mentioned for the individual localities in lab. I. I he 
table is ordered according lo distinguished groups. 

T h e calculated data of medium directions of individual localities were the base for 
compiling ol the map ol directions ol the remanent magnetization of localities, com­
pleted with a geological sketch-map (fig. :l). The results achieved by lis were com­
pleted with paleomagnetic results obtained in the mountain range under consideration 
by A. E. M. N a i r n (1967). These results are designated with an ordinal number 
with index .\ in all tables and graphs. All the measurements performed by the quoted 
author were obtained with equal methodical approach. On the basis oľ geological anil 
paleomagnetic results given in the map (fig. L) more precision was given lo ranging 
of localities into the individual groups. 

When analysing the demagnetization curves we find the rocks observed lo display 
paleomagnetic stability. We conclude thai alter cleaning by al ternating field magnetiza­
tion is of thermoremanent magnetizat ion ( I B M ) type. This assumption may be con­
firmed by several results, achieved on neovolcanic rocks. 

For completeness, however, it is necessary prove these assumptions by the results 
of thermomagnet ic analysis which m a y also confirm direct magnetization, so far 
supposed on the basis of mineralogical composition of rocks, comparison with similar 
types of rocks and the shape of the larger majority ol demagnetizat ion curves. Rocks 
from localities with a positive TI'.M polarity display approximate ly equal J n and x 
values as rocks of localities with a negative TRM polarity. This fact also testifies lo 
a paleomagnetic stability of these rocks. 

The analysis of the curves of al ternating demagnetizat ion permits us to distinguish 
about 8 typs among them (fig. 2). 

The curves, typical representatives of which are 30 l> with a positive inclination RM 
and 85 b-> — with a negative inclination R M are displayed in rocks, in which [he 
measured magnetization correspond only to one component — to the pr imary magneti­
zation with a high stability of directions and relatively high ooercitivc force. Volcanic 
rocks of the studied area and with analogous types of a l ternat ing demagnetizat ion 
curves are mostly not characterized by high values ol magnetic characteristics. An 
exception are rocks from locality no. 32, which are characterized a high . ) n . The 
Konigsborger's coellicienl ol rocks from localities with these types of curves reaches 
the values 0.9 — 21.5. Kurlhor on. a relatively high ..k" value and low values a 0.1)5 may 
be observed in them. 

Flocks from localities with curves ol a l ternating demagnetization displaying a similar 
('f)urse as 2G e (fig. 2) are characterized by predominat ing positive polarity R.M. 
however, also eases with a negative IVM polarity are observed. Also rocks Iroin 
localities with a similar character of demagnetizat ion curves as in this cas 81bi show 
mostly a posiliver, however, there are cases of negative polarity IÍ.M too. In rocks 
from localities with a character of demagnetization curves similar lo 25a (fig. 2) we 
observe eases of positive as well as negative polarity KM. Some rocks showing a type 
similar to 25a are characterized by a larger dispersion ol HM declination values alter 
demagnetizat ion by al ternating lield within the interval ol values 2.) — 5()()e. I his larger 
dispersion of I) and I we observe in rocks with >'- essentially exceeding .\l\.\l, also 
in cases of a high secondary R M . In rock samples dispalying a course of demagnetiza­
tion curves identical with types 2->a and 81 bj we can point lo the presence ol a rela­
tively soft secondary magnetization which may he removed by al ternat ing held up lo 
200 k. The pr imary component, stable in direction, probably correspondinu' lo I'l'iM. 

file:///l/./l
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iiagnilndc of ľcmaneiil 
,• 111;i n <• 111 magnetization •'if.-. 2. Selected characteristic types of deinaunelizaliun curves: .1 

nau'iiclizalioi, berorc demagnetization o I rock: .In - Magnitude oi re 
.IV,. .Icnagnctizalion will, „ certain va ľ ihe Held; Do - Declination ..I remanent mag 

„cliznlion: 1° — I nclinalioii ol remanent magnetization. 

|\„,.k ri-iiin localities Willi a enmse of curves identical will, 28b, and /(» c, (lig._2) 
show a negative polarity l\M only. The resulting iNUM consists ol n soil positive 
viscous magnolizalion and oľ direclions of siahlo primary, probably T R M . 

|-',. ( ) m ,1„. lolal n u m b e r of the localities observed by us only the samples Iron, local-

i l v 17 displav a character of curves irlonlical wilh Mil- (tig. 2:. It may be seen Iron, 
Ci„ •> thai sample Kil) idenlical with as well as further samples corresponding to this 
localilv displav a positive polarily l\M. Samples fro,n locality 1.7 with a similar 
Hiaracler of demagnetization curve, however, show a negalive polarily R M . 

\1 | |,,. presented stage of invosliualinn similarity of demagnetization curve types has 
,„„ | „ , , , applied for giving more precision to distinguishing of rocks. Especially m 
individual samples ihe lerriiuagnel ic Ira,'lion has nol been observed, we do not know 
Ihe precis,' mineralogical composition, ihe size and shape of grams, even admixtures 
„r impurilies having an essential influence on ihe character of demagnetizat ion curve. 

When evaluating Ihe magnólie charaelerislics (.ln and x) of the individual groups 
we mav observe lhal ihe highest values are in rocks of the upper volcanic slage - the 
.•omplexes Šimonka. Čierna hora. Makovica (lab. 2). In the given ar rangement ol 
„roups ren.anenl magneli/.alion increases in direction from the domain: bodies to rocks 
7,1 tin- upper volcanic slage. The lowesl .1,, values displav Upper Bademan rocks. 
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' ' 'r- •'•• M^lnim directions of remanent magnetization of localities of volcanic rocks- I ])„. 
matíc bodies, II. Pannonian + Pliocene - posl-Sarmalian volcanics. III. Lpper volcanic sla-r 
- Č i e r n a I lora - Snnonka - Makovica complexes. IV. Lower volcanic slape - O.švárska 
complex. \ . .Middle and Upper Sarmalian Komplex Brrslov-Abramovre. VI. Lower Sarma-
l l a n - N I L ! I'l"''- Badenian. n - Localilies with negative l!M polarilv » Localities will. 

posilivc R:M |)olarity. J ;Jj - lílivoliles » 0 - Andesiles 

Magnólie susceptibility is highest in rocks of the lower and upper volcanic sla»e. In 
rocks of domntic bodies, of ihe undivided Pliocene, of lbe Lower Middle and Upper 
Sarmalian susceptibility allains comparable values. The lowesl x values are reached 
in I pper ISndeuian rocks. 

Polarity TRM which we use in correlalioii of the observed rocks as ihe I'nndainenlal 
paloomagnotie erileriiim appears In be lbe mosl objective dale anion"' others. 

' ' " ' medium IÍM direclions of individual localilies are variously dispersed (fig. I). 
In the first group corresponding;' In donialic bodies, beside Five localilies will, a ne-

- ' l l i v i ' ľ'-^1 polarity, also two localilies with a positive ISM polarity occur (fig. 3). 
Although relatively a few localilies are concerned, lbe results require to consider a lime 
differentiation of forming of these rocks. 

' " m c k s I V " m localilies of ihe l lnd -roup, coi ics ulinf. to lbe undivided Pannonian 
; m i 1 I'lioeene. localities with a positive li.M polarilx are provaleni (fig. 3). In lbe ease 
"'' S localities with a positive ISM polarity a larev dispersion in derirl ions is to be 
" l , s , ' ľ v < ' ( 1 ' l ' " m ' localilies of this - roup display a no-alive ISM polarity. Also in tins ease 
Hie i-esulls point to a Inng-dnlcd interval of lime of formation of rocks of ibis complex. 

h ' " m l h l ' . t-olsil niiinlier of IS localities ranged to group III corresponding lo the 
complexes Šimonka. Čierna bora—Makovica four localilies display a negative and 
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|„, . , ! , , ,• |/, ones .1 posíliv,. UM |.»larily. The results indicate the need of distinguishing 

llicsc rocks in ÍI lime succession. . 
I W k s of group IV. in the complex Ošvárska. show in the case of two localities 

„ positive RM polarilv in I lie case of 5 localities a negnlive RM polarity. Regarding 
„, , | „ . paleomagnelic stability of rocks wc cnnnol s. se n contemporanei ty oi locali­
ses with positive and negative RM polarity of this group. 

Vlso l'.M | irily of ihc individual localities of Upper and Middle S a r m a h a n rocks 
.„,.„„,, y ľi" 3) points to n time differentiation of forming of rocks Iron, localities 
will, a time "differentiation of a positive and negative KM polarity. Among the total 
„ „ m b e r oľ 2(5 localities 12 display a positive and \'s :i negative RM polarity. 

The localities of Hie Lower Sarmalian group VI. I'ig. '•'> represent a set relatively 
, „ m | ) | ( . u . a s t,, directions. Among IS localities of lliis group only two display a negative 
RM polarity, the remaining ones show a positive RM polarilv. Prel iminari ly we sup­
pose that Hie investigated Lower Sarmalian rocks have n positive RM polarity only. 
We consider as suitable In lake into account occasional ,„contemporanei ty ol forming 
of l o w e r Sarmal ian rocks only after the up to proseni results arc completed with 
ľoHher ones from localities of the Lower Sarmal ian not observed palcomagnclically 

' V o s i complete is the group VII - ľ p p e r Radeniam The observed localities are 

characterized l>v n negative RM polarity only. _ 
To establish more precisely the lime succession of volcanic activity in Hie mountain 

,,„„,, . u n ( | e r consideration on the basis of exclusively paleomagnelic characteristics is 
p r o b l e m a t i c We canuol use the coordinates of the virtual pole m tins stage of invcsl.ga-
,j„„ ľor ..iving more precision to the lime succession oľ volcanic activity as the in-
ľhiences of secular variations as well as Further inilue„e,.s not analysed precisely so 
far have not been eliminated from llie results of measurements . 

| . ,„ . , | „ . ľ,,,,,, being we apply for correlalion of slral, graphic groups the so called 
„oomn-nelic scale oľ lime, compiled by .1. R. I [ e i r I / I e r el al. i l%8V 

Ciľoloiiiľtil inlcrprclíilion 

The oldest measured group of volcanic rocks i.YTl) arc Badenian volcanics. mainly 
F,,,m the southern margin of the Easl Slovakia,! Xeogene and from the area of t h e 
Slánské pohorie Mls. see ihc litlioslraligraphical profile and map - fig. 1 and 4). 
\ characteristic propertv of this sel of paleomagnelic measurements is an exclusive!} 

m .«a l ive RM polarilv. Basal rhyolile complexes may belong to the period ol negative 
pohiritv. of Ihe earth's magnelic field ranging I 6 . 4 L - 1 7 33 mill, y Format ion ol 
H i U | on ian amlesite complexes of the Zemplínske pahorky Hills and the Slánské po­
h o n e Nils, we rnav plac,, to ihc interval of negative polarity of the e a r t h s magnetic 

ľ i,. |d dated hack I 5 / m - I 5.71 mill. y. dig. 5). However, wc do not exclude the possibi-
|i,v lhal andesile complexes of southern Zemplín and or their lower parts could nave 
lonned alrea.lv In the period of negative polarity 16/iL mill, v. ago. ^ 

ki„- /, ľ ^ n W ľ l i i b ^ . i l i p r . i p h i c tabic oi the Slánské vrchy Mls. and Zemplínske pahorky 
des ľ", I ' I Pn-Mesozoi.: substrain,,, of the area. 2. Envelope NIcsozoic - bme-

, š d, , ľ c ľ r i a s s i r ) . K. On.ni l Carpathian Paleogcne Xeogene. ', Clays and marly 
|. " • s u d tones; (i. coMglonu-ra.es; 7. salt; 8. coal seams; 9. uialonnle; 10. graved gra-
,1,,'s ,-UMI- II . rhyolile luff: 12. rhyolile: L3. pcrlitic rhyohte; IV pyroxene andesrtc; 
5 y, , ,,'i,. rocks of pyroxene „...losilc; 1C. amphibole - pyroxene andesile dior.le -
• n v 7 pvnu.laslu" rocks of amphibole-pyroxene andesite; IS. d a c t e ; 19. docitc pyro-

pui'i 
rlnslic rod; 

http://alrea.lv
http://coMglonu-ra.es
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L I T H O -

STRATIGRAPHY 

Max.thickness 
in m 

PETR0GRAPH1C 
TABLE OF COMPLEX 

SIGNIFICANT 
LOCALITES 

OF VOLCANICS 

STRATI GRAPHIC 
LOCATION of 

individual measured 
objects for RM 

STRATIGRAPHIC 
GROUPS-

-COMPLEX 

domes,dykes 
lava fields, 
stralo volcano 
es of pyrox 
a n d e si te s 
andesite -

-dacites 
doc i tes 

Cooi-beonnq 
strnta wi*L 

turfite s 

gravels 
with 
andesite 

Z l o t a B o n o 

S i manka 
Hermanovskv hrebeň 
Ridge 
Bo doň 
Makovico 
Bogoto 
Lazy 
Dubník 
Boreholes 
Król. Chlmec 
Streda n. Bod 

23, 10, 
58, 52, 

7, 29. 
27, 13, 
14, 20, 
26,25, 
53,37, 
36,35, 
32,41, 
33 N 

Fine-.qrained 
rhyolive tuff 
predominantly 
strolovo Iconic 
pyroxenic 
andesites 

Cookiearint 
clays, marly 

Rhyolite 
pyroclostic 

Cervenica. Zomutov 
Bonskc 
Cervenica 
Zamutov 
Bonské Herlany 

boreholes near 
Kráľovský Chlmec 

1175 í 
0.25 

Coaí-beannc 
clays,marly 
clays, pred 
spotted 

Amf-pyroxen 
andes ites 
and their pyro-
clastíc rocks, 
diorile-porphý 
rites,c!asujlavoí 

Rhvolrt.es. tuffs, 
perwLes.obsi'dian: 

Stráž, Oblík, Brestov, 
Varhanovce, Mag lovec, 
Kuno Horo, Oblazy, 
Abronovce 
Středo n Bodrogom. 
Vinjčky, Lostovce, 
Bysto , Kuzmice 

14,0+1 

13,6+2,1 

Marly cby< 

rly clays 

S trot ovo I canoe? 
of pyrox onde 
sites, clastola-
vos of. pyrox 
andesite, rhyo 
lite tuffe 

Lesicek,Zrhyna,Tuhn-
na.KalŠa Lioanka, 
Malčice.BeŠa,Vojony 
Slonec 
Ruskov, Rákos 
N.Myšlo.Rankovce 

OlŠava 

14,7+1,4 
15,0:20 

Congloi 
rates, c 

16,7! 0,1 
16,0:0,6 
16,2:2.0 
16.5*-0,5 

16,5105 
16,0 

larly clays 

Mar iv 
salt 

Moinly Rhiol 
lavo te vo 
streams canis 
of pyrox moinly 
andesite PJ""0-

dasti. 
rock; 

Rhyoltte tuffs 

Brehov,Opma, Zomutay 

157:2,8 

16,0i2,0 

Cloy shaLei, 
marly ond 
sholy cloys, 
sorxfttones 

Canglamera-
tes, marly, 
lhaly clays 
grei-violeť 
sandstones. 

Sandstones, 
sholes 

Sirnik.V'Ka; Lesíŕek 
meniča. SjroATuhrina, 
boreholeli- Mirkovce 
pov, Krúl.Ch, Varha-
Zotin novce 

54,43, 

51, 50, 

42,49, 

26,21 
22,19 
31, 24, 
12, 

55.56, 
57, 66, 
62,60, 
65,66, 

'61,18, 

14N.16N, 

17N.22N, 

31N.21N, 

15N32N 

47,48,33.6,5,4,8, 
17,15,16,45,30,44 
3,2,1,86, 3N, 
20N, 23N,24N, 
25N. 26N. 27N, 
35.2N.87, 8 8 , 

67,69,40.64.63, 

9,11.34,38, 

7N, 8N, 9N, 

10N, 6N,12N. 

13N, 2BN. 70, 

46 

1 Boro'Wichalbnjr 
Velký Kazimír 

59,76,83,72. 
71.79.84,77. 

•] 78,74,4N.5N, 
19N 

75.82, 
81, 18N 

VII 

Rhyolite pyro-
clastic rocks 

Rhyolite pyro-
clastic rocks 

Šarišská Poruba 
Zlatá Studňa 

Hrče!, Luhyňo, 
Cejkov, Zipov borehole 

Rhyolite pyro-
closlic rocks 

Bentonrtized 
and celodonrtj 
zet tuffs 

Fintíce, Terna, 
borehole Celo ve 

[ 3 [ ^ S ^ E c S & ^ E 3 E Z Z ] E ^ [ 
1 2 3 4 5 6 7 8 9 10 

* Data token over from onologows volcanic complexes of the VIHORLAT Mts 
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M I L L I O N S 
• F YEARS 

O I 
STRATIGRAPHIC 

D I V Í S I Ó N 

O 

<t 
Q 

- I 

rm 

>\\ 

-iv 

Q 

Q. 
CC 
<L 

> V 

VI 

• V I I 

|.;,, 5 Correliit ion of s l r a t i g r a p h i c g r o u p s Willi thf 
g e o m a g n e t i c t ime scale of .1. R. H o i r I /. 1 c r cl 
al (1968). N u m b e r i n g 0 - 8 0 on vert ical scale g iven 
i„ mi l l ions of y e a r s . T h e e m p t y fields represent 
in terva l s of negat ive p o l a r i t y of the e a r t h s mag­
netic field. Willi n u m b e r s l - \ II are des ignated 

i n d i v i d u a l d i s t i n g u i s h e d g r o u p s . 

T h e g r o u p ni' L o w e r S a r m a t i í m r o c k s (VI) 

d i s p l a y s a v e r y s m a l l d i s p e r s i o n in UM d i r e c -

l i o n s a n d a l m o s l t h e whole, g r o u p h a s a p o s i t i v e 

U M p o l a r i t y , w i t h t h e e x c e p t i o n s of s a m p l e s 

, „ , . i) a n d S.N. S a m p l ' ' n o . 9 w a s t a k e n f r o m 

l a v a c l a s l i c r u c k s , w h e r e a l r e a d y in t h e t i m e of 

t h e i r f o r m a t i o n r o t a t i o n c o u l d h a v e t a k e n p l a c e . 

w h i c h fact e x p l a i n s t h e d i f f e r e n t p o l a r i t y of 

th i s s a m p l e w h e n c o m p a r e d w i t h t h e r e m a i n i n g 

set . S a m p l e n o . S.N m a y h e l o n g to B a d e n i a n 

a n d e s i l e v o l e a n i s m as it w a s t a k e n f r o m a n -

d e s i l c s l a v i n al t h e b a s o of t h e V e ľ k ý Mil ic 

massif , w h e r e s u c h a s l r a t i g r a p h i c r a n g i n g is 

p r o b a b l e . 

( ) n [ h e b a s i s of p r e f e r r e d d i r e c t i o n s w i t h a 

n e g a t i v e I'.M p o l a r i t y in ľ p p e r U a d e n i a n a n ­

d e s i l e c o m p l e x e s a n d w i t h a p o s i t i v e l\M po-

l a r i t v in L o w e r S a n n a l i a n a n d e s i l c o m p l e x e s . 

we m a y a p p l y I'.M p o l a r i t y in p v e - M i d d l e Sar-

mal i i i i i a n d e s i l e c o m p l e x e s of e a s t e r n S l o v a k i a 

; 1 S „ n e of t h e m o s t s u i t a b l e cr i ter ia for t h e i r 

s l r a l i g r a p h i c d i v i s i o n , e s p e c i a l l y i m p o r t a n t in 

111,, e a s e of t h e Veľký Mi l ic mass i f a n d t h e 

b u r i e d Z e m p l í n s k e p o h o n e M l s . 
C r o u p V i n c l u d e s m a i n l y a m p h i b o l c - p y r o x e -

„ e a n d e s i l e s a n d d i o r i l e p o r p h y r i t e s of t h e 
n o r t h e r n par t of t h e S l á n s k é v r c h y M l s . G r o u p -
ino- of p o s i t i v e a n d n e g a t i v e U M p o l a r i t i e s is 
r e l a t i v e l y h o m o g e n e o u s w i t h not a l a r g e dis­
p e r s i o n , h o w e v e r , t h e d i f f e r e n c e in p o l a r i t i e s m 
b o d i e s n e a r g e o l o g i c a l l y a n d ill s i t u a t i o n test i­
fies to l h a l v o l c a n i c a c t i v i t y h a v i n g g i v e n r ise 
to t h e M i d d l e - L p p e r S a n n a l i a n U r e s l o v — 
A h r a m o v c c f o r m a t i o n a n d to t h e g r o u p of s e m i -
j n l r u s i v e a n d d o m a l i c b o d i e s e x t e n d i n g f rom 
t h e S a r i s c a s t l e to I I b l a z y p r o c e e d e d in a eer-
l a i n l i m e s u c c e s s i o n a n d il w a s not a s u d d e n 
i w e n l . V m o r e p r e c i s e d e t e r m i n a t i o n ol a g e ol 
t h e s e v o l c a n i c c o m p l e x e s will be p o s s i b l e a l t e r 
l | , e i ľ r e l i a b l e a b s o l u t e d o l i n g o n l y . 
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10 lliis group we assign, conventionally, also rhyoliles from (lie area of Středa nad 
líodrogom because! of their geological proximity lo obsidian-bearing rhyolile lull's, llie 
Middle Sai'inalian age of which can be supposed. 

Paleomagnelic evaluation of lbe Ošvárska complex í.I. S I á \' i k — ,1. T (i z s é r 
l!)7.'! — group l\ ! displays a negative RM polarily in samples convincibly ranged 
slratigraphieally (samples no. 43, 50, 5 1 . : I 8 N ) . A positive RiVI polarity display samples 
only probably ranged to the lower volcanic stage. Due lo this fact we suppose 'that the 
major part of P a n n o n i a n volcanics will display a negative RM polarity, where in I lie 
case of a suitable area it will be necessary to verify lbe presence of positive R M polari­
ties, which may testify to a longer-dated formation of the Ošvárska complex. 

Characteristic of the culminat ing volcanic stage of the Slánské vrchy Hills (group 
III) i. e. of the complexes S imonka—Čierna Hora and Makovica (J. S l á v i k — ,1. 
T 6 z s é r 1973) is the predominat ing positive R M orientation (13 positive and 5 
negative orientations) and it has obviously formed in a longer period of t ime. Various 
polarities confirm these facts and show that several volcanic events, differing in age. 
can be distinguished in the u p p e r volcanic stage. 

The group of volcanics of the undivided P a n n o n i a n — P l i o c e n e (II) is characterized by 
a very wide dispersion of directions, also of R M polarity. This reflects the fact that 
post-Sarmatian volcanics arc assigned to it. which cannot be ranged more precisely 
hi s t rat igraphy so far. 

Part icular attention should be paid to samples no. 57, 61, 62, 66, lying at the 
periphery of the diagram, what m a y point lo the al'act that volcanics passed through 
Curie's point in the period close to the inversion of magnetic field. To such a period 
also sample no. 26 from the volcanic complex Simonka—Čierna H o r a m a y be ranged. 

To the 1st group bodies of unaltered or slightly altered rocks in the hydrotermal ly 
highly altered area of the Zlatá P a n a voleanoteetonic depression are assigned. The 
variety of pelrographic composition of these volcanics indicates m a n y stages of their 
formation. It is not excluded that some of these bodies can be undecomposcd relicts 
of original volcanogenic structures. 

Conclusions 

I'aleomagnelic-gcological investigation of the Slánské vrchy Mls.. Veľký Milic and 
Zemplínski- pahorky Hills makes not only detailed distinguishing of the individual 
volcanic complexes and R M characterization but also correlation between them and the 
Vihorlat Mls. possible ( 0 . O r l i c k ý - P. P a g á č - .1. S l á v i k 1970). 

I 'aleomagnelic investigation calls attention lo the lime accordance of forming of the 
Vinné—Závadka formation in the Vihorlat area and of the Brestov—Abramovcc for­
mation of the Slánské vrchy Mls. This coincidence in time is also defined b y two R M 
polarities in the Vihorlat Mts. However, whilst in tbc Vihorlat Mls. volcanic bodies 
with various RM polarily are also separated spatially, in the Slánské v r c h y Mls., it 
has not been possible to find the regularities in spatial distr ibution of volcanic bodies 
ol various polarity of this volcanic formation. This we m a y consider as an evidence 
of a longer period of ils formation. 

Different is the picture of post-Sarmatian volcanism in both areas. Whilst in the 
Vihorlat the lower volcanic stage (Kyjov—Orechová formation) displays unambiguous ly 
a positive R M polarity, in the Slánské vrchy Mts. the Ošvárska complex shows pre­
dominant ly a negative RAI polarity. The contrary is in the upper volcanic stage, which 
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l C 
J e a r l y negatíve in the Vihorlat Mls. (Valaškovce formation), whdsl in the Slánské 

vrchv Mts. area most, measurements display a positive KM polarity 
On the basis of geological and or geomorphological reasons, aceordmg to winch he 

Vihorlat is a vounger m o u n t a i n range than the Slánské vrchy Mts. . we suppose that 
the u p p e r volcanic stage of lbe Slánské vrchy Mts. f S i n u m k a - L . e m a H o r a and Mako­
vica complexes) is older than in the Vihorlat Mts. tValaškovce formation). It ,s sumlar 
also in the case of the lower volcanic stages of both mounta in ranges 

T h e performed paleomagne.ic investigation of the Slánské vrchy M t s , Z c m p m s k e 
pahorky Hills and Velký Miliě massif maked not only a more precise knowledge, o 
! , u . s t ructure of the m o u n t a i n range but also getting a more precise fucccssum o 
individual volcanic events possible. At the same tune it provides a ke> for a del 1 
s tudy of the mounta in range structure and tins way also for solving „I some me.allo-
genetic problems. 

Translated l>y •'• PEVNÝ. 
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