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PALAEOMAGNETISM OF VOLCANIC ROCKS IN VIHORLAT MTS.
AND ITS GEOLOGICAL INTERPRETATION

Figs, 1—3

Abhstracte: The study ol remanent magnetization (BM o the voleanie
Viliorlar Miso on the transitional zone of Fast- aond Wesi-( l']l.’l”li:l:ll-i Faetlitaned
the division of the voleanic mountain-range into several parets differing by the
orientation of BN The magority of results obtained confirmed geol
and offered the possibility to distinguish the onits of different
tonous complexes (P 1020 Table 1020 30,

The Upper-Sarmation hoernblende-pyrosene andesite V
normal pol

The younger (Pannonian s, =0 voleasism o garnetilerons chvodaeites displavs
normal and reverse polavity of RN

The Tower part of the mountain-range under discussion — the stratovoleanice
Ky jov-Orechovi Tormation varieg i Pontian shows normal
vity of BM Te s mostly composed  of pyroclastios of  pyreoxene andesites,
Lavs o ol o little

The Valaskovee Tormation (Levantian comprises rocks of a0 rich seale: Trom
dacites 10 basaltoandesites: pyroxene andesites predominating. The Valadkovee
formation max be divided to the Tollowing voleanic complexes: o basal comples
ol pyroclasties and Tava Tlows, terminated with effusions of domes and enmulo-
domes of acid pyroxene ands
built up from dark. coar

il' Il!i\.i?‘illll
i -

e complex with
vool RM represents the oldest voleanisme stodied,

ted Pann

dtes. The higher Petrovee-Chonkovee complex s
wrained porphyrie dacitoandesites and s

up rests the Konus steatovoleanic complex of pyroxenc-andesite pyroclastics
with o smaller amount of Tava flows. The topmost Popriens-Vihorlal comples
s mainly Tormed ii}' elfusions of pyroxens andesites, .‘llll]l‘.‘;'lll'_‘;_. andesito=dacites
and basalto-andesites,

The whole Valazkovee Tormation except the Petrovee-Chofikovee  complex
displays veverse polarity of BM. The Petrovee-Chonkovee complex shows noemal
amd peverse WML

Voleanism in the Vihorlat area faded-out hefore the commencement of the
Brouhes palacomagnetic stage.

P esiowme: Hayuenitem ocratounoit samarnuuesnocrs (OH) B synxammgeckon
BuropaarckoM Maccuse yuajaock PacdieHiTh BYJAKAHHUECKHE MOPOILI HA HECKOABKO
gacteit mo pasauunoit opuenraunn OH. Pecyapratel noacossior oTamuuTs CI0i
[#3HOTO BOAPACTA B MOHOTOHHBIX KOMILICKCAX.

Camprit  pannnil  BYJKaHN3M  [PENCTABAEH BEPXHECAPMATCKMM  AHIE3UTOBBIM
woMmexcom Buunwe ¢ nopMansnoit noaspusauneit OH.

Maammuit (nanson ¢, ¢.) pUONALMTOBHIL EYJAKAHUSM MMEET HOPMIJILHYIO M
THBOMOMMKHYIO HOJAPHAALITI0,

Kuitos-Opexosan QgopMauus (MaHHOH, HOHT) HMEET HOPMAJBHYIO MOJAPH3ALITIO
OH. OBpasosita NUPOKIACTIHRAMI THPOKCOHIUECKHUX AHALIITOB, LOBBIE TEUOHIIA
Mest HeGoabIoe 3HAUCHHC.

Banawkosne-gopsmanus (aepant) ofpazosaHa roposaMit 0T OCHOBHBIX IALUTOR 10
OCHOBHBIX aineauros, Dra dopmanns MoxeT ObITh pasiefiena Hi cjenyiollie Byi-
Kt HHYECKHES KOMIUIEKCHL:

OCHOBHOI KOMIUIEKE (MUDOKJACTHKI, JABOBRIC TEUCHUA KYIIJAL aHACCHTOR)

[Merposue-Xoupkosie-kommieke (MOpgHpoOBbe AaLMTO-AHACIHTEL, JALMTH)

Komwouw crparosy agaHuueckiil KOMIUIEKC (NMDOKIUCTHEN, JABOBLIE TEUeH#A)

Monpuunsit-Buropaar-goMmiaere  (MIPORCEN-aHALAN B, AHTE3UTH, dHAEINTO-1a-
HUTLE 1 Ba300bTO-1HAEINTH) .
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Bes  Bamamgosue-gopMauia  nimeet obpatnyio noaspusamio OH sa nexao-
wepnes  koMiierca  [lorposue-XoHsroBUEe, KOTOPBUT 1MEET agapHyw 1t 0f-
patnyio moaspuaaiuno OH,

(eological Charaeteristics

The voleanic massil of Vibhorlat Mis, extends over o tectonic zone o periclippenn
clevation! separaling the Flyseh Paleagene ;i'l‘lqu‘\'lll‘iinl' and the inner Neogene Molasse
— the Transearpathian Toner Deep. The Vilioelat massil consists of the produets of
somne polveene voleamoes. the roeks of pyroxenc-andesite composition predominaling.
Represented  are also horblende-pyroxene andesites. dacito-andesites. dacites. vhyo-
dacites and andesito-hasalis,

The monotonons petrowraphical composition ol voleanites impedes considerably the
<ubilivision of voleanic complexes. Svstematic seological study during the vears 1962—
[OGS was confronted  with the systematic palacomagnetic measurements during
the v

 TOGR—60, The results of weologieal study and of the stady remanent magnetism
served Tor more precise characteristios of the aeological stracturee of the NVihorlal moun-
Giin-rnee. and offered fresh informations about the conese of the voleanice aclivity,

Owing 1o the short durntion of the geolo deal period which Vihoelar Miso were

Formed i and 1o the possibilite of the steatigraphical determination of the formations
having the stenetuee of the momtainsnge. Viborlar Misoare particalarly lavoneahle

For palaeomagnetic measurements, This is why the plimar palacomagnetic researeh wis

concenteated o this areas Tno Toete the [}H[.‘]l‘i'-l1l.‘l_'_'l:|l'1ii' teasireenls may o serve

ae o ende Tor the division ol voleanogene suites and Tormations. and when combined
‘

with other methods. it may be ol a0 greal nse inoe donal geological corvelations, The

volennie massil nnder disenssion consists ol rocks exposed during Upper Saematian and
Upper Plineene a0 Vihoelat voleanie-sedimmentary gronp ol Tormations . A Ppper-Sar-

matinn Vinne-Zavadka formation hormblende-pyroxene andesites. agelomerate-tuffie

coriee. Mo DBeodhan S Poladelk Jostavik 10300 was studied in the western
part of Viborlat Miso where s was exposed i a Toem of the Vinnd complex ol domes
and cumulodomes. A< Tor it< age. the Tormation was formed durving the period hetween
the zome with Elphidivne eterinem and the zone with Nonion granosns. in the sense
of Getll's steatigeaphical division of the Neowene Vienna hasin.

The Phiocene voleanism commenced with domes and - cumulodomes ol warneliferous
ehvordaeites. their age being indieated byoac sequenee ol carnetiferons ehvodaeite talls
Below evidently Pontionn complex of Pozdisovee aravelss and above I pper-Sarmalian
Huajne conl-bearing <cquence, Owing o this they may be considered Pannonian Panno-
Hin s s Meotian? . Bot temporal coincidence of garnetiferous tulls with Taiva hodies
s not proved GIE nowadays,

The

1hs= ol |]H' \'lr|1‘:l|lit‘ Inllll|1I;ii|1—l"lfl;_"l' i; |'1'|:|'|>\r>|1|1‘|i |)}' I|1|' younges
members of the Viborlat voleano-sedimentaey group of Tormations conlined by a se-

quence o Pozdidovee gravels (Pontian almost without oy voleanic material ot the

oaled

bottom, Lower of them isca0 the Kyjov-Orechovi Tormation referred 1o vin

Panneninn (huntes Pannont followed Ly the development of B the Nalaskovee Torma-
o relereed o Levamtio.

The |\'_\jn\'-llr'i-:‘|1n\'."1 formation consists ol a0 stratovoleanie SO, with tulfo-
Breecins and tulfs predominating. and with o subsidiary smount of Java Tlows of
pveoxene andesite, The Tormation is exposed i the western part ol Nihorlat Mis.
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among the villages Oreske and Tarnava Laboree v Kamenica Cirocha e and Porubka.
on the SW Toothill of Popricns near the village Opechovi,

The Valadkovee Tormation represents the main mass ol voleanie mountain-range
from the peak of Vihorlat (1074 m) throngh Borola up 1o Popricns, where il is passing
I | So50 08

The Valaskovee Tormation consists of Tour complexes. the bottom complex beginning
with xenotulls and toffobreeecias of pyroxene andesites, the top paret of which consisis
Sl domes and comuolodomes ol acid pyroxene andesites. which aee best developed on
the NI Toothill o Vilioriat Mis o a0 lower part ol elevation point Sninsks Kamen.
Ferkov, Roch.

A vounger complex — Petrovee-Chonkovee — is petrographicalls conspicuons. formed
by Liva [ows. pyroclastios o dark coarse- porphyvreie dacite o andesito-dacite out-
crapping continuoushy along the western Toothall o Popeicoy Miss. and ineontinuonsly
— in Velké Okno depression within the voleanie area,

The Nonus complex is also present in the lower parcts of Borola and Centeal Viliorla
Mis, The Kofn® complex — o steatovoleanic sequence of pyreoclastics. of pyroxene an-
desite composition Torms g major parel of the Popricoy voleanie massil,

The veungest voleanie comples is the Tava Tlow sequence of the Poprieny-Viliorlal
complex Torming the apieal parts ol hoth mountain-ranges, This one somainly Torned
by Biva Tlows ol pyroxene andesites,

The complex ol Tarnava-Stitova on e weslern peeiphers of Nihoelat Mis, determined
wetie measurements, has an ooneertin position, 1is Tormed

L] [I'II' ll-'l‘\i.‘» “[ |'h'|!|'|l'|l|l|<'
v andesite domes, and Tormeely was 1aken Tor o component parct of Vinnd complex.

Methods of Palaeomagnetic Measurenients

The sites were chosen o agecement with the requivement of planae <ampling with
respect toinformations aboul geological strnetnree sond 1o the possibilities o ceological
and |r.'r|:|1-|11||.‘|_‘_"i|1'li1‘ ill]:'l'i:l'r-lnlilrl]-. st s o t'umph-l:- and make more aecurate the

jrrlbern ol the dliviston ol the <eparate voleanie suiles, In m‘|lll|r|ill:‘ aeological AT P HERS

wits vsedd Tor orientation, The nomber of samples was conteolled by the extent
state ol expostrees and by the Tivorableness of rocks, The womber of samples TToetuaned
within 2 and 200 Predominant amount of somples were modelled 1o enbal shape. Some
al the \:IIIIFJII'-'- were demagnetizl ||_\ alternating Field swith the interval 25— 1000 O 1y
too A00 o 700 O, The rest ol the somples were subject o maesurements ol natoeal
BN conedd IOND alter demagnetization with 100 qod 200 O, The measurements  woere

calealated by o computer aceording 1o a0 progeamm ineloding the possibility o exelude

samples with extreme ovientation o two eliminations. For the delinine cotpuling
avientations measurements alter demagnetization with 200 O feseeptionally with TO0 Oy,
il dispersion of ovientations was lower was nsed.

The measurements were careied oot with astatic magnetometers with r-i'llhili\'il}' i
DX O e sl paethv also with rockeenerator magnetometer TON-T. Demagneti-
sation was done cither i theee by perpendicnlir diveetions or inoa rotation deviee,
Compensation field was conteolled with Tixeate magnetometer, Sinee no distined
differences mmong measturements on varions magnelometers were Tonnd netther alter
demagnetization on varions devices, the results may bhe considered homogeneonus Trom

||!i‘ \'il’\\' llr measueenenls,
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Thr' “r'.\‘““,\‘ !Jl{ !llfh’“’l“fJJ'H.‘I_::.IH'“II' ‘ll‘f’l‘.‘.\']”'n“l“l"”f.\‘ H’J’H! 'J"J':r'i'r' j‘:i'ﬂ[’l’.‘f!”l”f

The charncter of demagnetization curves e 30 indieates thal magnetization alter
purilication by alternating Tield 2000 O s that of TRM tvpes Sl the thermomagnetice

analvsis whieh may conlivm diveet magnetization supposed on the basis ol mineralo-
gical composition of rocks. and comparison with analogons rock tvpes and the Toem of
}:i'l'fhrlnimllll nmber of demagnetization eueves are stll NECESSArN,

The dita on the situation ol the sites sampled (Fige Doothe average resulis of

measuremients and ecaleulations aee presented o Table 1 oand 2,
Natural remanent magnetization 'NRND s — when compared with Central-Slovakian
\IE}Il'H“i(' r""'i{.\' —_ |1l\\.|'|" :1|||l ﬁilil\\‘.‘i in illf'l'i‘:l.\'i”g tl"‘lll] i"'“lll 1']!!"[' 1ty _\'{l"llgi'l" ['lll'l\'.\

twith the exception ol deviations o the Hod and Hied groups, caused by different

chemism), The name Lgroup™ in the present chapter is not used o geological sense.
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canie bodies and domes of Vinnd comples U pper amatian . 2 — Domes o waenetiferons
rhvodacites  Pannonian <. <., 3 —  Subvaoleanie bodies  and domes ol Tarnava-
Sutovi complex (hevantion?. 4 — Kyjov-Orechove formation variegated Pannonian, Pon-

[RER TR Popricay-Vihorlar formation Levantian', G — Positive inclination of BM. 7 —
Newative inelination of BAL 8 — The conese of declination of BN length of areow-heads s
proportional to the valoe of inelination complement. 9 — Namber of sites studied.
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Table 20 Mean Values of Palacomagnetie Parameters for the Separate Groups

Ciroup 'Fl.l.:.ll n I J 5 0! op Ap k 2 5 | 3, !
I 700 3220 215 0 266,32 1296.9) 0,81 £45.8 | 243.2| 88 4.7 4.0 9.3
I 14 0564 5Ll AL 2738 3,78 | 728 | 2125 | A 1.0 10.5 15.5
I 175 3357 66N 15123 69930 3,24 | 742 | 3055 4.0 73 a8 7.1
v 40 33960 A7.8 | 6694 416,10 208 | T0.0 | 2033 (.9 (N 5901 90
A 244 35260 582 110496 3669 570 ) 788 | 2331 6.8 S0 4.1 | A
Vi 7h 2.0 76,0 11197.2 966.6 4,67 | 75,1 | 3“,!1' ol 10.49 38| 95
Vil 37 LS 693 2065.0 12439 895 | 8L.7 78.1 0 137 5091 199 0 234

SUM 656 3474 596 111001 6695 4,32 1 777 233,6 |

Explanations see Tab. 1.

but only for the population of data on remanent magnetization corresponding (o geolo-
vical complexes distinguished in the geological map.

Owing 1o their simplicityv. the demagoetization curves were classified according 1o
their shapes 1o several characteristic tvpes (Fig, 3)0 A respective ype is presented in
Table 1. The majority ol sites shows that RM s comparatively stable (TRMI only
some curves are more complicated due Lo greater viscous magnelization,

Dilferences in the shape of curves are perhaps due 1o a certain variableness of
mineralogieal composition. size and shape. and orientation of Terromagnetic minerals.
the presence ol secondary magnetizalion (mainly viscous. in partly metamorphosed
rocks — chemieal magnetization. and in exposed sites — isothermal).

The central position ol palacopoles Tor the single groups (Table 20 are not too
dispersed. the centeal position of palacopole Tor all the sites (782 N 254% 1) is distinetly
different from the pole of Kremnicke hory Mis, (759 N0 132°01 P Pagae 1068,
stull well corresponding with the present position of geomagnetie pole,

Geological Interpretation of the Results of Measurements

The interpretation of measuremetns of RN and conlfrontation of the results oblained
with the geological observations enabled us to Tind the eriterii Tor more detailed division
of Vihorlat Mis. different from the ecarlier conceplion (V. ITano, J. Senes 1950
JoSTavak 1956, M Kothan in A, Mateika 1964).

The Vinneé complex ol subvoleanic bodies. domes and  comulodomes is evidently
palacomagnetically different Trom the rest of voleanic suites (Figs, 1020 and may be
<tll more detailly specilicd 1o a part near the quarry: Lancodka (sites 400 43, 440 and
peripheral parts with approximately zero inclination of remanent magnetisation.

Palacomagnetic measurements led to the separation of Tarnava-Sitovi complex con-
sidered belTore as a chronological and petrographical equivalent of the Vinné complex.
lts onlv dilference s inoreverse polarity of BRM and considering the Tact about the
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Fie, 2 Menn divection of BM in voleanie complexes of Vihorlat Mis, Lo Viond comlex.
L Garnetilerons ehvodacites, THEL Ky jov-Orechovi formation. IV Ta wva-Sutovi eomples. V.
Valadkover formation  without group VL VL Petrovee-Choitkovee complex ol Valaskovee
formation. V1L Subvalennic bodies and dykes of pyroxene andesites of the northern Toreland

of Vihorlan Mis.

palacomagnetieally stable rocks (Figo 30 we cannol take the rocks Tor chronologically
related 1o ench other.

The most important geologieal results of palacomagnetic measurements s the neeessily
o separate the Kyjov-Orechovi Tormation. which was considered an equivalent of
Konué complex. The positive polarity of RN in Kyjov-Orechovi formation and s
position below  conrse-porphyric dark dacites and andesito-dacites of  the Petrovees
Chonkovee comples evoke an idea about the Tormation representing an alder voleanie
<trneture parallelizable with pyroclasties bored in sub-Vihorlat coal-hasin - between
i sequenee of Pozdisovee gravels and asequenee of andesite gravels,

Finportant is also o set of informations about the relationship among the separate
wnits inside the Valaskovee Tormation. Basal parts of the Tatter were originally con-
sideped s equivalent 1o voleinism ol variegated Pannonian, This is. however. upposed
by the negative polarity of BN of the sites 490 710 74075 with the exeeption of the

1100
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Fie, 8. Charaeteristic tvpes of demagnetization curves within the separale groups.

site 27 oo whieh confivms and older age of voleanie rocks exposed tn the stresim Maocidla
and this occurrence is therefore referved 1o the Kyjov-Orechove Tormation.

Aspecilic phenomenon in the Valagkovee Tormation is the Petrovee-Chonkovee com-
plex Torming an important leading horvizon, Rocks of this soite have normal and peverse
orcintation of BM. The canses of alternating polarity within the suite eonld he deter-
mined after o detailed palacomagnetic study as is also showed by the exeentrie posilion
of palacomagnetic pole  Fieo 5040 Table 20 50,

The voungest voleanie soite: Popriene-Nihorlat s formed  almost completels by
elfusions, Teits whole extent veverse polarity of BRM predominates. bt geent dispersion
of declinations on the single sites is ehameteristie. Perhaps, some parts (he voungest
anest ol the suite may also have positive polarity of B as indieated by two dates on
the Popreieny Misce one Trome northern slopes o the elevation point Holica, another
feom the vicinity o the Tasenik clevation point,

Unsolved vemains the question of the preparated voleanie diantremes in Paleogene
and Mesozoie coviconments of Padhorod-Betating depression and avound  Ladomiroy
Horm. 7. IFie.

Lo Measurements displayed normal ad reversed polarite of RM as well
as wreal dispersion of diveetions. On the hasis of geologieal data, they are preliminaey
eelerred to o hasal suite of the Valadkovee Tormation,

Conelusion

The present arcticle deals with BN of the rocks ander study, asan identifiention

means Tor more detailed age division o petrographically monotouneus voleanie coni-
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Fie, A, Dingrame of nataeal BN Wy, magnetic suseeptibility (0 and Konigshere's coefli-
cient (),

Fiz, 5 Dingram od mean palacomagnetic poles Tor the separate gronps ¥ — Mean position
ol palacomagnetic pole Tor all sites, KT — Kreemnicke hors Miso Kiso — Ineemnieke hory
Ve, — Saematinn, KIp — Keemnieke hory Mis. — Pliocene,

plexes, This is supported by the separation of the Tarnava-Stutovi complex from the
Vinne-Zavadka Tormation in Vihorlat Mis. and by the division of the proper voleanic
Vilhorlar Mis, into the Kyjov-Orechove and Valadkovee Tormation.

Vihorlat Mis. is an example inspiving the necessity of the study of planar distribution
of BN in the rocks of all voleanic mountain-ranges.

When the study of BM will be completed by the study ol absolute ages. then o
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palacomagnetic seale mav by ereal

«l with steatigeaphical applinnee. which may serve
a complement to biostratigraphical and chiranosteaticraphical seales,

For theoretical and applicd geology of Eastern Slovakin Gand other areass the study
and coreelation of BN ol the rocks in Presov-Toka) Misoand i voleanie arcas on the
sotthern periphery of Fast-Slovakinn lowhimds seem mevitable, Thus o new means Tor
voleanologie and tectonie regional Ell'r'l']ll‘l‘“llilill“ will be ol fered,

There is a0 need ol extension in the existing Taboratory methods: to stady TRM by
means of high- and Tow-temperatore Termomagnetic analvses, The methode saggested
will Tead 1o more objective and reliable opinion about the origin of BN and - ofTer
fuether eriterit Tor oo more detailed .~'|n-1'ii‘ir:|l‘|nr| of rocks or whole _t_'vu|lr_

al suiles,

IV
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