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PALEOMAGNETISM OF VOLCANICS OF THE SLANSKE VRCHY,
VELKY MILIC MTS. AND ZEMPLINSKE PAHORKY HILLS AND ITS
GEOLOGICAL INTERPRETATION

Fig. 1-35

ANbhstract: Voleanie activity of the Sknske veehiv, Velks Milie Mis, and
Zenmplinshe pahorky in castern Slovakia took place Trom the Frgenburgian 1o
the Pliveene, The produets of voleanie ;ll'li\il}' froon Badenian 1w Pliocene
were investizaled  paleomagneticallv, On the basis ol steatigeaphic eriterii the
voleanies were divided into VI greoupse which are charaetervized in the paper
more in detail. Paleomagnetic measurements show that voleanic activity of the
Slinske vechy, Velks Milie Miso and Zemplinske pahorky Hills, when conmpared
with that of the Vihorelar Mis. was asvochronnous in the Pannonian-Pliocene
period although Bithostestigeaphical data indicate o svochronnons charmeter of
voleanisn,

Peswme: Byaxanuueckan zesrensnocrs Crawckux rtop, Beawero Munuua
it 3eMIAMHCKHX xoamos B Bocroudoil Chosawmin mpoxommaa or arresbypra ao
mtonena. ponysrer Ganenckoit 1 MJAMOLEHOBO NeATENBLHOCTH OBLIAN HCCAEN0BAHE
naseomarneruyeckit Ha ocuosanun crparurpaduueckiy KPUTepHil ByAKaHITH Bbi-
JIT pa3iesieHbl HA CCMb TPYIN, KOTOPBle B 2T0il pafoTe OXapaKTepl3oBaHEl 1€TATBHO.
[Maneomarueruueckue M3MEPCHIA YEA3BIBAIOT Ha TO, 4TO BYJHAHNHECKad NCATENhL-
wocers Coauncxux rop, Beaxero Muamua, 3emuamuckux xouamon wanpotis Biurcep-
gara Oetia B MaHOH- A0 eHe RCCHH.‘{E)U}-H[HH. XO0TH 1T .TIITU(_‘TPHT}[rpﬁ[b[IlICCI\‘I[L'
JAHHLIE YEAJBIBIIOT HA CHHXPOHHOCTL BVJIEAHII3MA.

Introduetion

Svstematic paleamagnetic investigadion of neovoleanies in castern Slovakin continued
i the svenes TOTT—1972 G the aves ol the SEnske veehy Mise Velks Milie massil and
Zemplinske pahiorks THlsc inelading theie wider envitonments s Taeoas KedTovsky
Chlmee,

The purpose ol these measurements was o complete elassical geological mapping
and 1o obtaan new data for better chavaeterization ol Gme-sueeession ol voleanic events
asowell as Tor oo more profounnd analvsis of the monntains strueture,

The presented analysis of geologieal and paleomaenetie development is o continuation
ol 1he geological works (1o S Tavik — L Tazsé e 19750 and paleomagnetic investi-
calion. which was started o the Nihorvlal Misc 00 Opelieky — Po Paogde — L
SEavik 19700,

Cieologieal steaetnre of the area

The sEinske veehsy Niss and Vel Nhhie massiloare sttuated ol o signilieant ceotee-
tonie koot Tormed Iy thee Doundaey ol maportant teetonie aoits, A the teetonie line
with o permanent pulsative maobility Teome the Lower Miocene 1o the Pliocene a
voleanie aetivity procecded. which save vise 1o the monntain vange i its present shiape,

TENDe e liekys Geophysie national enterpreisec Brooe plant Beatishioca-Prics oz
Tne, oo s tavi k. DeSen Slovak Geologieal OHTees Prievorska 26, Breaustava: BNDe, ).
T i< Geologieal Fxplomtion, Spisska Novd Veso Geological Contre, Stard Spissha cestn.
NI
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Svithetic works on the aren of the Skinske veehy Miso were published Ly N

Nuthan (948 0 STavik — . Cvereho — B Rodinee (D620 S TAavik
196G the Tast and most detailed sonthetic work Trome the SEinske vieehy Miso was
presented by o skavik — 0T Hzsee (1070

Beside the quoted works by oS Tavik 168 and oS Tavik — L Overeko —
B Badimee 1963 00 Fareas 1965 was dealing more in detail with the Velky
Ml area

Illlll‘ ared IIII Elll' 7,5‘III|IIEII'\|\I' |Iil||ll!'|\'\ III“\ .'IIII] lllt'i]' ‘-lH'I'HIIIHIiI!:_"\'_ \\'I!l'l’l' \lr]l'-‘lllil

vocks, eropping out. Torme the apieal paets of the extensive: buaried Zemplin voleanie
movntain mnge. s chaencterized o the worke by Bo N Moev e et al (1962 and
sl k (1972

Paleamagnetic investigation of voleamies incasterns Slovakin, besides the work by
L O e lie ks eral 9700 was stlied by A Fo Naien 1967

In the sense ol the mentioned works taking into considerntion also newly established
information. development of voleanisme i this aren may he ehareterized as follows

T 1 post-Olicocene uplift of the Paleogene seosvneline was aceompanied by Torninge
| b y ; !
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ol inner downwarping Transcarpathian Tnner Decpe Tooits basal parcts we are Tinding
products of voleanic activity in the Toro of Tine — 1o medivm-geained  chyolite tulls
and talites. ab present mosthy bentonitized  and seladonitized G Biezina 1960
JoSTavi ke 19681, Thickness o

Celovee, Fintice, Terna).

[ volenmie deposits altains up 1o 5 om oas maxinmn

FFurther voleanie :II'Ii\'il} oveurred as late as the basal i\-.'ll'|r:l.|‘l.'lll. helow the sali-
bearing Tormation in the area under consid

ation. s |:|'m1m'l are l'|l_\'uii|:> }I_\‘I'Hl‘!:lﬁ”i'
rocks ocenrving SE ol the commumity of Fintiee i the area ol eless point 3182

In the Lower Badeniin an extensive voleanic activity ook place. prodoeing several
Layers of rhyolite tollfs which ave pelitomorphic in the northern part of the aren Sa-
visska Porabae Zlati Batae ZEaa Stadiao, aod i the southern part ol the areas in the
Zemplinske pahorky Tills there arve conrse-g

ained pyroclastio roeks. often with allothi-
gene Tragments of Timestone and dolomite Zipov ar

fi.

A paet of ehvolites o the eovironments ol the Zemplinske palioeky THlls, maink
hetween Hheeel aond l::‘j|\'n\'. represents domes which helong 1o this voleanie :I:'Ii\il}.
With it we pul ante connection also Tormation ol !‘||)1'|ill' il Ts e Tosmesd Lavas
ool the
Fast Slovakian Neogene basin persisted until the Badenian Gl STavik 19720
O the basis ol setting velations we suppose that o this horizon, dated by Faoma from
the aeen ol Steetava, ehivolite talTs Trome the environs of Michalany and Velky Kazimir
bhelong, Bhvolite voleanisin as also manilested i the noethern areen of the Skinske

ocenring near Lubynas Bhvolite voleanie activity along the southern nae

\'1'1‘1|}' Mis. s |||'m||rrt~'. are u|1<|m~i|:-d o freshened eovicomment near the conmmunilies
ol Lesicek. Mirkovee, Tuliring and Narhanovee, The products of shvolite 1o ehivodacite
composition. deposited on oo wide surface in the northern part ol the Sknske viehs
Misoave devived Trome o chyvolite voleanos which was sitoated south of the conmumily
ol Zamuotov in the area ol elevs po Valendien,

In the mavine Upper Badenian in the aren of the Zemplinske pahorks Hills also
andesite voleanism ocears. proved o the area ol Zipoy and Zating and later by absolute
diting ol surlicial voleanie vocks near Kealovsky Chlmee, Sienik. Teana and Brehoy.

In the novthern part of the Skinske veehy Miso Upper Badeninn andesites are known

ouly Trom o freshened devolopment (Koleov formation) in the arca of Opind. and on
the basis of setting relatic

15 we range here also andesite Trome the novthern miargin of
the community of Vysnd Kamenieao Mndesite voleanism reaches hevond the houndam
ol the Upper Badenian, Tis st explosions ook place as late as the hasal Saematian
and their product arve the Olzava beds (L Svagrovs ke 1964 which is equivalen
o the zone with Elphidiom reginam and 00 Svagrovsky wanges them to the
Lower Sarmatian,

Probably synelironnonshy with termination of andesite voleanism in the southern
pirt of the aeeas e the area ol the buvied Zemplinske pohorie Mis, and the Velky
Milie massilin the northern part ol the

explosive chvolite voleanism started. the
products of which arve Tound i the Saematian complex. paleontologieally characterized
best by Lo Svagrovs ke (1954 — Mydfa beds and o idieek (19630 The finds
ol Tavma enable 1o date evidently the age of this voleanism as Lower Soematian. zone
oo We vange heee the upper part ol the complexs of Bankovee ehyvolite taffs and
tullires.

The products of Lower Sarmatian andesite voleamsm are Iving helow the sediments
ol the Fast Slovakian Lowhd in the shape of the bueicd Maldiee voleano and e
double voleano Desa—Nojany G STavik 19720 1 oas proved that this voleanism

stacted at the time internal hetween the zones with € ibicides bodenensis and ol Taroe
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clphidia. Ns prodoets are exposed mainly o the Velky Milie massil Buskov, Ialsa.
Riakos,

Andesites of that age oceur in the northern part ol the Slanske veehy Mise between
Zehia and Lesicek and were encountered in horeholes between Toaliring and Cervenien.
where they are resti

g on the Bankovee ehvolite twalfs, Conventionally, we range 1o

this voleanism also elastolavas i the Staviea Valles and at the Libanka in the wider

i,

covivons ol Zlata Bana G STavik — 0 Tozser 1Y

Acid elfusive-explosive voleanisim continnes also in the higher paret o the Saematian
in the Elphidiune hanevinan Zone in the aven ol Velke NLE and the Zemplinske
pahorky Hillse s products were Tonnd near Lastovee and Kuzmiee and inoa Tormation
dated by Tavna near KedlTovsky Chlmee.

On the surlaee are Tound these rocks in the aren of Steeda nid Bodrogom. Byt
Brezina. Vinieky represented by obsidians. perlites. marckanites. ehiyvolites and rhyvolite
Pl T with the content of hvdeted voleanie gliss Steeda nad Bodrogom o This voleanie
aetivity s resteicted 1o the sonthern part of the arvea only,

In the north voleanism wag manifested Tater o the the at the boundaey ol the

Hanerinmm and Porosononion zones, 1 is vepresented by pyroxenc-mmphibole andesites.
somelimes with quartz and garnet and diorite: porphyeites, Regionally they are Tound
between Abeamovec, Oping and Comvenien. where above all superernstal varielies,
|Fl\.rili'1u'l.\'|il' |'”1'|'\.‘; “”l[ If!\{l shreimes, TIUHII'}'\ ;IlHI l'lllll”h"l“l”".‘!‘ e |=!'('.‘\|“\'—.\II|'H‘
mover Tormation'. Mone the noethern marain of the Fast Slovakinn Neogene basin
predominantly semiintrosive bodies ol diovite porphyrites ocene Oblazy. Oblik, b,
Velka Sten

Post-Sarmatinn voleanisin s represented this area b r'“‘lIsi\'l'-l'_\|lln\i\'{', sub-

elat

ardinately shallow-intensive memberse predominantly ol intermediate, only varely ol
e :l"i'i. -‘\":”'1'('!.\ “l- I'“.‘;[i' |'|||”||”-“i|['|“.

AL the hase of this voleanie complex a0 hovizon of gaenetilerons chyolite tlls occurs.
fond in boreholes near Weifovsky Chlmes 0 S Tavik 1968

I the noethern parel ol the Sknske veehy Mise where the mentioned  TulTaecous
Lorizon has not been Tound so Tae o STAvik — 00 Tazscr 19730 distinguish two

volennie sk

cis among e products o post-Sarmation voleanism, separated by pelitie

and conl-bearing sediments with Tmnogquarizites in the aeeas ol Zamutov, Cervenica.
Banske and Herlany,

The lower voleanie stage of the skinshe veehy Mise — e Os3vaeskis complex — s
made up ol pyroxene andesites and their pyroclastic rocks ocenrring i the area near
the elev, po Oxvaeska near Zamotov and forming an extensive area ol the Tower parls
of voleamogenie complexes between elevs e Simonka o and the commumity ol Banske,
Beside that thes ocenr i the vatles of the Corvenieks potak hrook and at the southern
slopes ol the Dobnik daeite hody,

e the |m|['\ ol e |p:1-:.i|il|ll ol the lower volennie sl ol the Sknske \'I'l'|l)' Mis.
Below the Cerveniee voleanic-sedimentary Tormation — talfsc talfitess taffitie conglon-
ceates. rhyvolite tulls. pelites. Tnoguartizites. coal seams W0 T o zs 6 19720 they
are considered as Pannonian inoage by Jo STavik and 0 Tazsér (19750 Pro-
coeding Tronn the regional corvelation of BT idie ek 0072 and Trom the presenece
al o lege somonnt ol andlesite talTites established within the extent ol the whole hasin.
weo range this voleamie activity steatigeaphicalls o the Pannonian

The upper voleanie stage of the SEnske veehy Mis probably Pliocene inage, s
Lnilt up Teonn Tava steeins and - pyroclastic vocks of pyroxene andesites. amphibole-

pPATONene andesites, less ol andesite daeitess daciles, .»-lllm]'ulin;lln-h' also hasaltic ande-
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sites. which we range to the complexes Stimonka—Cierna Hova s Makoviea son-

chironnous in age. The mentioned complexes bhuild ap the mam videe ol the SEinske
vieehy Mis: hetween eleve po Giernae Hora, Stmonkas Makoviea, Saether they occur near

cleve po Bodon in the area south o Zlad Bada.

The voleanolectonie depression of Zlati Bana oJ, S1avak — 0 Tozsér 1973,
i intended by small domes. dykes and necks of andesite and dacite-andesite composi-
tion. The above quoted authors consider rhyodacites of eleve po Ordanka as the voungest
member of the Makoviea complex.

The commencement of voleanism of the apper voleanie stage in the Slinske vechy
s, niy e |IL‘I!'1'!| 1o the nppermosl Pannonian }li’u\'i:]l'li that voleanism could have
peesisted as late as the Pliocene,

Voleanie complexes equivalent inoage build up extensive top paets of the massils
Liza e Bogotacin the centeal and sonthern paet ol the Skinske vreehy Mis, Tsolated
manifestations ol Pliocene voleanism are known from the arvea ol the Zemplinske pa-
horks Thlls near Streda nad Bodvogom. steatigraphically dated o boreholes Trom the
arca ol INralovsky Chlmee, AU present=day state ol ome information. however, it has
neither heen possible so fae 1o range the products of Pliocene voleanism in the central
andd southern part of the Skinske veehy Misc nor in the area ol the Zemplinske pa-
horks THlls more precisely as 1o their age.

Methods of paleomagnetic investigation

The choice of localities Tor sampling of rocks was done on the basis ol geologieal
knowledge of this arvea so that paleomagnetic measurement could he used Tor o more
precise investization ol the geological stracture of the neovoleanic complex in the
mountain range under studye I the majority o enses sampling from quarreies is
1'””1'["'“1'l|.

From cach Tollowed Toeality 25 samples were taken, Saompling in common position
was carvied oul by aid ol o geologieal compasse Under nboratory conditions samiples
were adjusted to the shape of cobe with and edge of 2 e Trome commaon position to
an oriented systen against noeth and the hovizontal plane, The number ol adjusted
samiples at the individual loealities varies Trom oo 150 o the case ol Titthe coherent
samples Trom several Tocalities only one sample could he adjusted.

Measurement of natoral remanent magnetization (NRND — 0 and volume magnetic
susceplibility = was venlized with astatic maenetometer LANM-1 with sensibility about
20077 Oc e Frome the siples ol individoal Toealities one was chosen. in several
cases even Hiree saompless onowhich alternating demagnetization was eareied oul in the
interval 25—=5000 Oc. Tor the purpose ol establishing paleomagnetic stabilite of rocks,
O the basis of the results of demagnetization o ehosen .s':m||||[‘:-'_ lor l|r'li|:1:_"1}t'li?,:llil}r|
of the remanning sionples o Tiehl value of 2000 Oc was selected oul ine compensated
mignetio leld with rotating sample,

Ihe rvesidual field o the centee ol the compensation Tield was mensured  with
a highly sensible millioerstedmeter with permalloy probe. The measurements ol re-
manenl magnetization (BN were earvied ont with rolaling magnelometer J1-2,
From the Tundamental mensurved datac the values S0 2 and ) were ealeulated. From
the measurements performed on rolating magnetometer declination (D) and inelination
I BN for individual H;III]])]I'H. the mean values of the mentioned pavrimelers for the
respective locality. then the coellficient ol dispersion (k. hall-angle of the cone ol

probability (e o50 geographical covedinates of the paleamagnetic pole (g, Ayl ol the
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dimmensions of the oval of veliability of the position of poles 8. 6,0 were ealeulated. Al
the ealeulated parameters are mentioned Tor the individual loealities o tab, L The
I;lllll' Ib lll'rll']'l'll :ll'i'”l'lli“;{ o l|iH|EI1_‘.L'IJi.‘~|1l'I| ;i'['l\”l”‘;.

The calealated datac of medionm directions of fndividual Toealities were the base Tor
compiling of the map ol directions ol the remanent magnetization ol loealities. com-
pleted with o geologieal :-ilil'lvh-lliilp e, 1 The results achioved |1)‘ Hs wWere coin-
pleted with paleomagnetic vesults obtained i the mountain range under consideration
by AL L M Nadea (10670, These rvesults are designated with an ordinal number
with index N o all tables and graphs, A the measurements performed by the guoted
author were obtained with equal methodieal approach. On the basis ol geologieal and
palcomagnetic results given in the map Tigo 1 omore precision was given o ranging
ol Tocalities into the dividual groups.

When analvsing the demagnetizati

CHIEVES Wi “Ii{l llll' |'l)I'Ii.\' UIF.‘H"'\'I"[ ‘l' lliﬁlllill\
paleomagnetic sinbility, We conclude that alter eleaning by alternating Field magnetizi-
tion is ol thermoremanent magnetization CTRND tvpes This assumption may be con-
lirmed by several vesults. achieved on neovoleanie rocks.

For completeness, however, it is ncc
of thermomagnetic analvsis which may also confirm  diveet magnctization. so lar
supposed on the hasis of mineralogical composition ol rocks. comparison with similar

SArY prove these ;l.\.'illllllllilbl'l.\' h_\' the resulls

T

tvpes ol rocks and the shape ol the Lwger magority of demagnetization curves, Nocks
from localities with o positive TRN polarity display approximately equal T, and =
values as rocks of localities with o negative TRN polavity, This Tact also testilies 1o
a paleomagnetie stability ol these rocks.

The analysis of the curves of alter

iing demagnetization permils us Lo distinguish
about 8 tvps among them (e, 20,

The curves, typical representatives of which are 30 b with o positive inelination I3
and 85 by — with a negative inclination BM are displaved in rocks. in which the
measured magnetization correspond only to one component — 1o the primaesy magneli-
%

ion with o high stability of directions and velatively high coereitive Torees Voleanie

rocks of the studied arca and with analogous 1vpes of alternating  demagnetization

curves are mosthy nol charncterized by high svalues of maencetic characteristios. An

exceplion are rocks Trom Tocality no. 320 which e characterized w high 0 The
INinigsherger's coellicient of rocks Trom Joealitios with these tvpes ol corves reaches
the values 0.9=2105. Fuether one a eelatively high (K vadoe and Tow valoes e .95 may
he observed i them,

Bocks Trom localities with curves o alternating demaznetization displaving a similar
course as 200 ¢ Tiee 20 are characterized by predominating positive polarity 1IN
Il')\\'l'\'l'l'- il]H{l Cilsts \"ilh il ||.1'_'_"1'|li\.|' I‘.\l Fl“l”l']ll\' HIEN “I)\'"l'\‘l"l, ..“11.‘;“ |"|{'I'L.\' l‘l'l}“l
localities with o similar charneter of demagnetization curves as i this eas SHhy show
mostly a positiver. however. theee are cases ol negative polarity BN oo, Tn rocks
from |

alities with o charaeter of demagnetization curves similae 1o 250 g, 20 we
nhp‘.l-r\'p cases of |1::.~'Il|'.|\'i' is \\'l'“ s lll']_f:lli\'l' |1li|-‘ll'i|§' “\l Sone i'ln‘l\.-i .\'lHl\\'iTl}_’ il |_\'!l1'
similar to 250 are characterized by o Loger dispersion o RN declination values alter
demagnetization by alteenating [ield within the mteeval ol values 25—=5000, This Targer

l[i.‘;lﬂ‘]'ﬁil}rl Ui' I) |'1||l| I Wi 1'[!5l‘]'\'1' i[l |'UI‘I\.\ \\'ilh o l'.“ﬁl'“li””_\' l‘xl'l""lill":‘ \I?l\l
in cases of o high secondary BN Tnovock sioples dispalying o conrse ol demagnetiza-
tion curves identical with tvpes 250 and S1hy o we ean point to the presenee ol a0 rela-
tively solt secondary magnetization which may he removed by alteenating Tield up 1o
2000 k. The primary component. stable i divection. probably coreesponding 1o TR
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9. Seleeted eharseteristie vpes of dempenelizalion curves:
nent magnelization

enetization before demagnetization ol rock: Jp — Magnitnde of rem
o eertain value of the Geld:s Do — Deelination of remanent mag-

nelization.

n
alter demagnetization with
pelization: 19 loelination ol remanent e

Rock Trom Toealities with o comese of curves identioal with 280y and 76 ¢y g 2
<how n negative polaeity RM onlys The pesulting NN consists of a0 soft positive
viseonus magnelization and ol diveetions of stable prinmary. probably TR
From the total nmber of the localities observed by us only the samples from ioeal-
v eharacter of curves identieal with 16 i 20 10 may he seen from
with o well as foether ssunples corresponding 1o this
P Saniples Trome loeality 17 with a similar
show @ negative polarity RN

iy 17 display
fie. 2 that sample 16h identical
loeality display o ]mr«ili\'v polarity
chnrneter of demnenetization cueve, however,

AL the presented stage of investivation similarity of demagnetization eurve Lypes has
nol been applicd Tor giving more precision Lo distingnishing ol rocks. Especially in
Qe Tenetion has not been observed. we do not know

individual samples the Teerimag
the precise mineralogieal compaosition. the size and shape of erains. even admixtures
influence on the charmeter o demagnetization curve.

of Tmpurities. hiaving an essential
of the individual groups

When evaluating the magnetic cliracteristies U and
values ave in rocks of the upper voleanic stage — the

wee iy observe that the highest
2% In the given arrangement ol

camplexes Simonka. Ciernae hore Makoviea Nab.
in diveetion Teom the domatie bodies 1o roeks

aronps remanent magnelizalion inereases i
of the upper volemie stage, The lowesl J,, values display Upper Badenian rocks.
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ireclions ol remanent maenelizilion ol lities of voleanic rocks: 1. Do-
matic hodies, 1L Pannonian 4+ Pliocene — post-Saematinng voleanies, 111, [ pper vol
e Horn — Sinonka — Makovien complexes. V. Lower voleanie stage —  Ofviirska
complex. N Middle and Upper Savmntinn Komplex Brestov—ANhemmovee, V1L Lower Sarni-
tiane VL Upper Baden

¢ M — alities with negative: BN polarite. @ Localitios witly
positive B palavity, g — Blhivolines @ O Vindesites,

Magnetie suseeptibilits is highest in rocks of the Tower il upper voleanie stage, In
rocks o domatic bodies. of the undivided Phocene. of the Lower Middle and L pper
Savmatian susceptibility attaing comparable valies, The lowest # values s reached
i pper Badenian roeks.

Polarity TRN which we ose in correlation of the observed rocks ns the Tondimental
pilll'lllnil_’_'.'lll'li{' crilerinm dappears o e the most |p|:j:-.-]i\'|> dale e olliers,

The medivn RN divections of individual Tocalitios are various

vodispersed e, 1)

In the Tiest AR l'|II'I‘l'.~<|)!III{“1[L{ too domatie hodies. heside Tive localitios with o ne-
ativee BNL polarity. also two loealities with positive. BN polacity oceur g, 30,
AMithovugh velatively o Tew localities are concerned. the resulls require 1o consider o lime
differentiation of Torming of these rocks,

In rocks Trom Toealitios of 1he aronpe coreesponding to the undivided Pannoniam
andd Pliocene, localities with o positive BN polarity are prevalent i 30 T the eose
ol S localities with o positive RN polarity o laese dispersion indevictions is 1o e
observed. Four loealities of this group displ

v negative BN polarity, Msooin this ease
the vesulls point 1o o long=dated interm:

Fol time ol Tormation of rocks of this complex.
From the total nomber of 12 loealities need 1o wronp T corvesponding 1o (he

complexes Simonka. Cieenan hora—Makovien Tour loealitios display o negative and
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fuether T4 ones o positive BN polarity, The vesulis indieate the need ol distinguishing
these rocks inoa lime sueeession,

Rocks of wroup VL in the complex Osvarskin show in the ease ol two loealities
a positive BN polarity in the case of 5 loealities a negative B polarity. Regarding
to the paleomagnetie stability of rocks we cannol suppose i contemporaneily ol loeali-
Fies willh positive and negative DAL polarity of this gronp.

Mso B polarity of the mdividoal localities of Upper and Middle Sarmatian rocks
sroup V. T 30 points 1o e dilferentintion of Torming ol rocks Trom loealities
with a time differentiation of o positive and negative B polarity. Among the total
pimber of 26 Toealities 12 display o positive and 14 negative B polarity,

The localities of the Lower Saematian geoup VL g 530 represent o sel relatively
complete as 1o direetions. Mmong 18 localities of this gronp only two display o negative
B polarity. the remaining ones <how o positive BN polarity, Preliminarily we sup-
pose that the investigated Lawer Sarmatinn rorks have n positive RN polarity only,
We consider as suitahle o take into accound orensional incontemporaneity of forming
of Lower Sarmalion rocks only

alter the up Lo present resulls are completed with
further ones Tronn loendities of the Lower Sarmatinn not observed  paleomagnetically
so Tar.

Most complete is the group VT = Upper Badenian, The observed loealities e
charneterized by o negative BN polarity only.

To establish more precisely the time suceession of voleanie activity in the mountain
pinge under consideration on the Lisis of exclusively paleomagnetic characleristios is
problematic. We cannol use e coordinates of the victual pole in this stage of inveshizi-
tion Tor giving more precision too the e aiceession of voleanie activity as the in-
Muenees of seeular variations as well as Turther influences not analvsed precisely so
Far. hive not been eliminated Trom the results of measurements.,

For the time being we apply Tor coreelation of steatigraphic groups the sooealled
weomagnelic seale ol e campiled by o B Hheiet 2 Lo el al (THGS

(renlogieal inh‘i'prr'!m’frm

The oldest measured wroup ol voleanie rocks VI e Badenian voleanies. mainly
from the southern margin of the Fast Slovakian Neogene and Trom the area ol the
Slanske pohorie Mis. fsee the lihostratigraphical profile and map — Tig. I and 4).
A charneteristic property of this set of paleomagnetic measurements is an exclusively

newativie BN polarity, Basal rhvolite compleses may helong 1o the period ol negative

polarity. ol the earth’s magnetic Teld wnging 16AT—17.55 mill. v, Formation ol
Badeninn andesite complexes ol 1he Zemplinske pahorky Hills and the Slinske po-
horie Mis, we may place 1o the interval ol negative polarity ol the carth’s magnelic
Cield dated haek 1345—10.710 mill v, g 5h However, we do not exclude the possibi-
iy that andesite complexes of sonthern Zemplin and or their lower parts could have
Formed aleendy in the period ol negative polarity TEAT mill. v ago.

I e ! S >
i, 4. Comulative lithostegigeaphic table of the Slanske vrehy Misoand Zemplinske pahorky
Hiles, Fxplanations: Lo Pre-Mesozoie substeatum ol the 0. 2 Envelope Mesozoie — lime-
dones. dulomites (Trinssier, 3o Centeal Carpathian Paleogene Neogene, Ao Clayvs and marly
clavs: o0 sanidstones: G conglomerates: 7. snlt: 8 coal seams: ) dintomite: 100 graved, gra-
velons sands T ehyvolite 1alfe 12 rhvolites 13 perlitie chyolite: 14, pyroxene andesite:
15, pyroclastie rocks of pyroxene andesites 16, amphibole — pyrosene andesite, diorile -

porphyrites 170 pyroclastic rocks of amphibole-pyroxene andesite: 18 dacite: 1L dacite pyro-
clastic rocks,
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lix, 5. Correlation of steatigraphic gronps with the
geomagnelic lime senle of . B Heirtzler ol
al, (1062, Numbering 0—s0 on vertical seale given
in millions of vears. The empty Ticlds represent
intervals of negative polarity of the eartl's mag-
netic: Field, With numbers T=VTE e desionated
individual distingaished zroups.

The wroup of Lower Sarmatian rocks N
displavs o very small dispersion in BN divees
ons and almost the whole group hasa positive
B polarity. with the exceplions ol simples
nos U and 8N Sample noc 9 was laken [rom
fvaclastie rocks. where :|1|'1‘;|I1_\‘ in the time of
Uheie Tormtion rotation could have taken pliee.
which Taet explains the different polarity of
this saniple when compired with the remaining
sel. Sample noo SNy belong 1o Badenian
andesite voleanism as it was Lken frome an-
desites Tavin al the base ol the Velky Milic
pinssil. where suel o steadigraphic rnging s
probable.

On the basis of preleveed divections with «
negalive WAL polarity in Upper Padenian an-
desite complexes and with o positive BN po-
Lrity in Lower Sarmatian andesit complexes.
wee iy apply 1R polarity in pre-Middle Sar-
mation anddesite complexes ol eastern Slovalkin
as one ol the most suitable eriterti for their
stetigraphie division, especially mportant in
e ense of the Velks Milie massil and the
Bupied Zomplinske pohorie Mis,

Coroup N ineludes mainly amphibole-pyroxes
ne andesites and - diorite porphyrites ol the
northern part ol the Skinske veehy Mis. Group-
ine of positive and negative AL polarities s
pelatively homogeneons with not leae dis-
persion. however, the difference in polarities in
Bodies nese geologieadly and in- situation lesti-
Fies 1o that voleanie activity having given rise
to e Middle— Upper Sarmatinn - Brestov—

Abemovee formation and 1o the group of Se-

intrusive and doniatie hodies extending from
the Sarid castle o Oblazy prm'u-n-1||-:| noaocer-
ain Hime steeession anl it was noloaosudden
event. A more previse determination of age ol
these voleanic complexes will be possible alter
their relinble absolute dating only.
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To this group we assign. conventionally. also rhvolites Trom the aren ol Steeda nad
Bodrogom becanse ol their geologieal proximity to obsidian-bearing rhyvolite wffs. the
Middle Sarmation age ol which can he supposed.

Palcomagnetic evaluation ol the Osvieska complex W0 STavik — ) Tiazscr
1973 — wroup IV displays o negative BM polarity in samples convineibly ranged

stratigeaphically (samples no. 43, 500 510 18 N0\ positive RN polarity display samples

only probably ringed o the lower voleanie stage, Due 1o this [act we suppose 1hat the
major part ol Pannonian voleanies will display a negative RN polaeity, where in the
case of a suitable arca it will be necessary 1o verily the presence ol positive RN polari-
tics. which may testily to o longer-dated Tormation of the Osviirska complex,

Characteristic ol the culminating voleanice stage of the Slinske veehy Thlls (group
) i c. of the complexes Simonka—Cierna Hora and Makoviea (1, STavik — .
Tazséer 19730 is the predominating positive BN ovientation (13 positive and 5
negalive orvientations) and it has obviously Tormed in o longer period of time. Various
polarities conlirm these Tacts and show that several voleanie events, differing in age.
can be distinguished in the upper voleanic stage.

The group of voleanies of the undivided Pannonian—Pliocene (1) is characterized by
a very wide dispersion of directions, also of BN polarity. This reflects the fact that
post-Sarmatian voleanies ave assigned to it which cannot be ranged more precisely
in stratigraphy so lar.

Particular attention should be paid to samples no. 57, 6L, 62, 66, lying at the
periphery ol the diagram. what may point o the alact that voleanies passed through
Curie’s point in the period close to the inversion of magnetic lield. To such a period
also sample no. 26 from the voleanic complex Simonka—Cierna: Hora may be ranged.

To the Ist group bodies of unaltered or slightly altered rocks in the hydrotermally
highly altered area of the Zlata Bana voleanotectonie depression are assigned. The
variely of petrographic composition of these voleanies indicales many stages of their
formation. It is not exeluded that some of these bodies can be undecomposed relicts
ol original voleanogenic structures.

(Conelusions

Paleomagnetic-geological investigation of the Slinske veehy Mis.. Velky Milie and
ing ol the individual
voleanie complexes and RV characterization hut also coreelation between them and the
Vihorlat Mis. possible (0. Orvliceky — P Pagae — ) STavik 1970).
Paleomagnetie investigation calls attention 1o the time accordance of Torming of the

Zemplinske pahorky Tlls makes not only detailed  distinguis

Vinné—Zavadka Tormation in the Vihorla aren and of the Brestov—Abramovee Tor-
mation ol the Skinske \'|'1'|1)‘ Mis. This comeidence in time is also delined l))‘ lwo RM
polarities in the Vihorlat Mis. However, whilst in the Vihorlat Mis. voleanic bodies
with various BM polavity are also separated spatially. in the Slinske vreehy Mis., it
lias not been possible o Find the regularvities in spatinl disteibution of voleanic bodies
of various polarity of this voleanic Tormation. This we may consider as an evidenee
of o longer perviod ol its formation.

Different is the picture of post-Sarmatian voleanism in both areas. Whilst in the
Vihorlat the lower voleanie stage (Kyjov—0Orechovi formation) displays unambiguously
a positive RM polarity. in the Skinske veehy Mis. the Odvarska complex shows pre-
dominantly a negative RM polarity, The contreary is in the upper voleanie stage, which
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i clearly negative in the Vihorlat Mis. (Valagkovee Tormationd. whilst in the Sknske
vichy Mis, aren most measurements display a positive RN polarity.

On the basis of geological and or geomorphological reasons. according o which the
Vilhorlal is @ vounger mountiain vange i the Sknske veehy Mis.. we suppose that
the upper voleanic stage of the Slinske vrehy Mis. (Simonka—Cierna Hora and Mako-
vien complexes) is older than in the Vikorlat Mts. Valagkovee Tormation!. 1t 1= similar
also in the ease of the lower voleanie stages ol hoth mountain ranges.

The performed paleomagnelic investization of the Stinske vrehy Mis.. Zemplinske
pahorky Hills and Velky Milie massil maked not only a more precise knowledgze of
the strueture of the mountain range hul also gelling o more precise succession ol
individual voleanic evenls possible. AL the same Lime it provides o key for a detailed

study of the mountain range strueture and this way also for solving of some metallo-

genelic problems.
Tramslated by i PEVNY.
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