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Neovulkanické formacie Vihorlatu a ich vztah
k tektonike a epigenetickej mineralizacii

(10 obr. a 1 tab. v texte)

ZOLTAN BACSO*!

Heosyakaaudyeckue Qopmanuu Buropnara m Mx OTHONIIEHME K TEKTOHUKE
M 3NMIeHeTHYECKON MUHEPAIN3aAnuKu

DOpPMALMOHHBIN AaHANIU3 TPOJAYKTOB HCOTEHO-
BOTO BYJKaHM3Ma BO Buropsare ImO3BOJISICT
BBIWICHUTh NATh HEOBYJIKAHMYECKMUX hopmarmm,
Dt™m dopmanmmM BO3ZHMKAIM OT BEpPxHeEro 0Oa-
JIcHA JI0 HMJKHErO IAaHOHA B TEYEHMM YETBIPEX
3TANoOB MarmatusMma. Bce TNpOABIEHMA OSNUTEHE-
TUYECKOM MMHEPANU3aLMM, KOTOpasg BO3HMKIA
B CBA3M C WMHTEPMEAMAPHBIM MarmMaTu3MoOM,
BKJIIOUAs M TEJ CEKYHJApPHBIX KBApUMTOB, CBA-
3aHBl C TPETEl MHTEPMEAMAPHON opManmen
Buropnarta (BEpXHMII capMaT) M BCTPEYAOTCA JMUIIL B ILEHTPAJIBHBIX BYJKaHM-
4yecKMUx 30Hax Buropiara.

BpOHMIKAs cUCTeMa HapyLIeHUN ChIrpaja IJIaBHY!O POAb B TEYCHUM MHTEP-
MeJuMapHoro marMatMsMa ¥ OGpa30BaHMS SMUTCHETHUECKOM MMHEPAIU3aLUu
BO Buropmarte. DTa cucrema HapylleHuin sapiagerca CB NpPOJOKEHMEM DErmo-
HAJBHOTO TOsica AMCKOHTHMHYuT 3arpe6—Kynu (FO3—CB) HanmpaBjieHus) M Hpej-
cTaBJseT TpaHuily MexJay BocrounsiMum u 3anagapmyu Kapmaramm.

TeoNOrMYecKoe ¥ TEKTOHMYECKOE NOJIOKEHMe Trop Buropmara Ha pydexe
3amagsbix M BocTOuyHbIX Kapmar BEpPOATHO CHOCOGCTBOBANIO BO3HMKHOBEHME CE-
KYHAAPHBIX KBApIUMTOB C aHJANy3UTOBBIMM, TONACOBBIMM M KOPYHJ[OBBIMM MeE-
TAacOMaTUTAMM, T. € .MMHEPAJIAMM, KOTOPBIE [0 CHMX IIOP B HCOTE€HOBOI MMUHEpPA-
au3anuu Kapnat umMeoT ocofoe MOJIOKEHUE.

Bjons BPOGHMIIKOM CUCTEMBI HApPYILIEHWUI ABIAECTCA BO3MOYKHBIM HalIM4ue Ma-
TEPMHCKUX TPAHUTOMJHBIX WMHTPY3MiT Ha IIyOMHE B I[OYBE arymomeTacoma-
TUTOB.

Neovolcanic formations of the Vihorlat Mts. (Eastern Slovakia) and their
relations to tectonics and to epigenetic mineralisation

A formational analysis of volcanic products of the Neogene revealed that
volcanites in the Vihorlat Mts. may be subdivided into five neovollcanic
formations. These are an introductory acidic formation and four interme-
diate ones. These formations originated during four stages of volcanic acti-
vity between the Upper Badenian and Lower Pannonian including. All
occurences of epigenetic mineralisation and bodies of high-silica rocks are
related to the third intermediate formation (Upper Sarmatian) being located
over internal volcanic zones of the mountain range.

I Venované nedozitym Sesfdesiatinam prof. Jana Salata.
* RNDr. Zoltan Bacs6, CSc., Geologicky prieskum, p. p. A-21, 040 51 Kosgice.
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The Vrbnica fault system played outstanding role in the development
of intermediate magmatism and in the generation of epigenetic minerali-
sation. The fault system. representing NE continuation of the Zagreb—Kulcs
regional discontinuity belt forms the border between the Western and
Eastern Carpathians. Location of the Vihorlat Mts. on this border, probably,
influenced the generation of high-silica rocks containing andalusite
and corundum metasomalites, i. e. all minerals until unknown among
mineralisations of Carpathian neovolcanites. Presence of a parental gra-
nitoide intrusion in the depth beneath the alumometasomatite occurences
and along the Vrbnica fault system is highly prebable.

Nové vysledky geologického mapovania, terénnej geofyziky (M. Filo et al.
1975) a stanovenia absolutneho veku magmatickych hornin (J. Slavik et al
1976, D. Durica et al. (1978 a D. Vass 1977) nas nutia ¢iastoéne reinter-
pretovat doterajsie ndhlady o vzfahoch tektoniky, magmatizmu a epigenetickej
mineralizacie vo Vihorlate. NeudrZateInou sa stala predstava, podla ktorej
vo Vihorlate obdobne ako v Popriécnom u nas alebo v Gutinskych vrchoch
na Zakarpatskej Ukrajine hrali pri vyvoji intermedidarneho magmatizmu roz-
hodujicu ulohu pozdlZzne $truktury smeru SZ—JV, ako to znazornuju sche-
matické geologické mapy Vihorlatu (pczri O. Orlicky et al. 1970, J. S1a-
vik — V. Koneény 1972, J. Tézsér — R. Rudinec 1975). Podla
doterajsich nahladov (B. Lesko — J. Slavik 1969, J. Slavik 1969,
1973) bol prieény vrbnicky zlomovy systém vyznamny len z hladiska formo-
vania podvihorlatskej uholnej panvy a z hladiska hydrotermalnych procesov.
V otazke magmatizmu sa uznavala len spitost roja drobnych intruzii bazaltan-
dezitu juzne od Ladomirova s prie¢nou ladomirovskou poruchovou liniou
vrbnického zlomového systému.

Medzi nové poznatky nasej prace patri, Ze vo vlastnom Vihorlate (zapadne
a severozapadne od potokov Okna a Barhalov) zohral rozhodujucu ulohu vrbnicky
zlomovy systém smeru SV—JZ aj z hladiska neogénneho intermediarneho
magmatizmu.

Novsie sa zistilo, Ze v susednych Slanskych vrchoch ma najmladsi vulka-
nizmus prie¢nu orientaciu (J. Tézsér — R. Rudinec 1975).

Zmena chapania geologickej stavby Vihorlatu si vyZiadala odmietnuf é&le-
nenie magmatitov pohoria na tzv. kyjovsko-orechovsku a valaskovsku formaciu
(O. Orlicky et al. 1970). Podla novej formaénej analyzy, ktora v prispevku
predkladame, poévodnym formaciam O. Orlického et al. (1970) zloZenim
¢iastoéne zodpoveda prva. tretia a Stvrta .intermediarna formaéacia Vihorlatu,
pravda, s rozdielnym priestorovym rozsirenim a ¢éasovym rozsahom.

Hlavné Struktury Vihorlatu

Osobitné postavenie Vihorlatu oproti terénom Popri¢ného, najmia vsak oproti
Gutinskym vrchom na Zakarpatskej Ukrajine, spociva v pozicii tejto casti
vulkanickej Struktury na prie¢nom vrbnickom zlomovom systéme smeru
SV—JZ, ktory je hraniénou geologickou zénou medzi Vychodnymi Karpatmi
a Zapadnymi Karpatmi. Podl'a nasej mienky je vrbnické zlomové pasmo severo-
vychodnym pokraéovanim transkarpatského hilbinného zlomového pasma (linie
Zahreb—Kules podla Gy. Weina 1969). Z toho vychodi jeho prioritna uloha
z hladiska magmatizmu a epigenetickej mineralizdcie v tomto tzemi. Podobny
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ndhlad o vrbnickom zlomovom systéme vyjadril P. Grecula — M. Ka-
li¢ciak — I. Varga (1977).

Spiatost podstatnej casti intermedidrnych forméacii neogénneho subsekvent-
ného magmatizmu vo Vihorlate s vrbnickymi S$truktirnymi smermi (nie
s pozlznymi zlomami sprevadzajucimi bradlové pasmo) je zrejmé z toho, ze
na tychto zlomoch su vsetky vyznamnej$ie aparaty a erupéné centra magma-
tizmu, t. j. pri Morskom oku, v zdveroch Porubského potoka, Sokolského po-
toka, na kéte Vihorlat (1075,4) a na kote Kyjov (821). Aj anoméalnu Strukturno-
geologickt a morfologickt pretiahnutost Vihorlatu v smere JZ—SV (pootocent
o 90 stupniov oproti juhovychodnej$im a plosne ovela rozsiahlejsim castiam
vulkanického pohoria najmé na Zakarpatskej Ukrajine) podmienila vidzba pod-
statnych magmatickych mas Vihorlatu na vrbnicky zlomovy systém.

Pretoze ide o zasadnu otazku geologickej stavby Vihorlatu, uvedieme aj
dalsie dokazy a pozorovania, ktoré tento zaver potvrdzuju.

Vo vietkych vrtoch, ktoré juzne a juhovychodne od éiary kéta Kyjov (821) —
kota Vihorlat (1075,4) — kota Velka Trestia (950,9) previtali cely profil mag-
matitov Vihorlatu, sa medzi dvoma efuzivno-explozivnymi komplexmi vzdy
navrtal vulkanicko-sedimentidrny komplex, pravdepodobne ekvivalent sarmat-
skej spodnej uholInej série (v zmysle M. Brodnana et al. 1959). Je to dokaz
o existencii dvoch vekom rozdielnych formacii (prvej a tretej intermediarnej
formécie Vihorlatu) vo vertikdlnom profile tychto vrtov. Ide o vrty RH-1, KL-1,
VH-9 a VH-13 (obr. 1). Naopak vo vrtoch na sever od uvedenej linie sa pri
previtani celého profilu magmatitov vzdy navrtal len jeden efuzivno-explo-
zivny komplex zodpovedajuci geologickym a petrografickym charakterom prvej
intermediarnej formacii Vihorlatu (vo vrtoch VH-11 a VH-14, obr. 1, 2, 3, 4, 5).

Pri uvahach o vzfahoch tektoniky, magmatizmu, epigenetickej mineralizacie
vo Vihorlate a o priamom pokracovani vulkanitov na Zakarpatskej Ukrajine
v Gutinskych vrchoch je najddlezitejSou otdzka ulohy bradlového pasma. So-
vietski autori (S. S. Kruglov 1971, B. V. Merlié, S. M. Spitkovskaja
1974, V. G. Sviridenko 1976) ho pokladaju za hlbinny zlom a pri vzniku
vulkanického pohoria mu pripisuju rozhodujicu ulohu. Ceskoslovenski geolo-
govia (J. Slavik 1969, 1974, R. Marschalkec 1976, B. LeSko et al
1977 a i.) vidia v bradlovom pasme prikrovové alebo nasunové linie, pozdiz
ktorych sa stykaju tektonické jednotky vy$sieho radu. V kazdom pripade je
bradlové pasmo velkcou regiondlnou zénou diskontinuity a pri vzniku neogén-
neho magmatizmu a epigenetickej mineralizdcie Vihorlatu malo vyznamnu,
hoci v porovnani s vrbnickym zlomovym pismom predsa len mens$iu ulohu.
Hlavne na miestach prekriZenia sa zény diskontinuity bradlového pasma s priec-
nymi zlomovymi pdsmami st hlavné subvulkanické magmatické telesa a tymito
telesami spojené vyskyty epigenetickej mineralizdcie. Tak je to napr. pri Mer-
niku, pri Morskom oku vo Vihorlate a na viacerych miestach na pokracovani
vulkanického pohoria na Zakarpatskej Ukrajine.

Neovulkanické formacie Vihorlatu
Nové ¢lenenie magmatitov Vihorlatu na formaécie najlepSie odraza vzfahy
k tektonickej stavbe a k epigenetickej mineralizacii pohoria. Prvé ¢&lenenie
pohoria vykonali O. Orlicky et al. (1970),J. Slavik et al. (1976) a vyuzili

pri nom paleomagnetické udaje a ¢iastoc¢ne aj réadiometrické K/Ar veky hornin.
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Formacné ¢lenenie vulkanitov Vihorlatu — Formational subdivision of volcanites in the Vihorlat Mts. Tab. 1
Sg?it;{é %‘;S}:ﬁ)ge moc- | Formacie Struktirne Geologicko-petrograficky
ga Aerenie &lenenie nost Vihorlatu komplexy opis

Vrcholové kupolovité telesa,
Spodny ) 300 Stvrta Efuzivno-extruzivny lavové pruady, tufy a tufo-
panon = P intermediarna komplex brekcie pyroxenickych ande-
zitov a andezitbazaltov
Pnovité a kupolovité telesa
Subvulkanicky pyroxenickych  dioritovych
komplex porfyritov a pyroxenickych
andezitov A
: : k > Tufy, tufobrekcie, lavové
Vrchny Tretia Efuzivno-explozivny ety - Ty
sarmat 3. etapa 900 m intermediarna komplex Eﬁl‘:dy pyroxenickeho ande-
Ekvivalent spodnej uholnej
Vulkanicko-sedimentarny série (v zmysle M, Brodnana
komplex et al. 1959) s pyrox. andezi-
) = tickymi vulkanitmi
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Stredny 200 Druha AL zitu
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:ﬁg"&iﬁ:ﬁﬂtﬁ;’y Ses séria (v zmysle M. Brodna-
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sarmat Prva b zitov a andezitdacitov
intermediarna % n 2
800 m lI..ap.xtl(.)ve tug, t};{rybc;glomj
5 ¥ kovité pyroklastika, lavové
Efx;:n{:;—explozwny prudy, lavobrekcie pyroxe-
DI nickych andezitov az ande-
zitbazaltov
Beodng Kukopolovité telesa ryoda-
anr)a Subvulkanicky komplex citu a pnovité telesa mikro-
1. etapa 200 m e granodioritu

Explozivny
komplex

Ryolitové (ryodacitové)
pemzovité tufy




Vysledky geologického mapovania vsak vyZaduju inu interpretaciu geologickej
stavby Vihorlatu. Pomerne zriedkavé paleomagnetické udaje este neumoznuju
presne rozc¢lenif magmatity Vihorlatu na formacie, lebo paleomagnetické roz-
hrania zvyé¢ajne nie su na zistiteInych geologickych hraniciach. Naopak, zistené
geologické hranice su niekde vnutri paleomagneticky jednotnej formaécie.

Geologicka mapa prevaznej casti vlastného Vihorlatu (1970—1977) v mierke
1:25000 umoziuje nanovo a ovela presnejsie ¢lenif magmatity Vihorlatu
na forméacie a komplexy a vypracovaf aj spravnu interpreticiu ich radio-
metrickych vekov. Koncepcia novej formaénej analyzy magmatitov Vihorlatu,
ktoru podavame, je syntézou poznatkov z geologického mapovania, udajov
o radiometrickych vekoch magmatitov, novych vysledkov terénnej geofyziky
a vietkych vrtnych prac, ktoré sa vo Vihorlate vykonali.

Vo Vihorlate rozliSujeme jednu acidnu forméaciu a Styri intermedidrne for-
macie magmatitov. Upustili sme od élenenia komplexov Vihorlatu podla lokalit,
ktoré zaviedol J. Slavik (1969), ako aj od terminov konussky komplex,
chorikovsko-petrovsky komplex, komplex Prikrej a pod. Namiesto toho for-
mécie hornin delime prirodzene a jednoducho na tzv. Strukturne komplexy.
Pri kazdej formacii rozliSujeme (v pripade uplneho vyvoja) vulkanicko-sedi-
mentéarny, efuzivno-explozivny a subvulkanicky komplex, pricom vo Vihorlate
plati, Ze v ramci kaZzdej formacie hornin je najstar$sim vulkanicko-sedimen-
tarny komplex a najmladsim subvulkanicky komplex. Z hladiska vyhladavania
epigenetickej mineralizicie maju mimoriadny vyznam subvulkanické komplexy.
Im venujeme osobitnu pozornost (tab. 1).

Uvodna — acidna formacia Vihorlatu (vrechny baden)

Priamu poziciu acidnej formécie Vihorlatu pod prvou intermedidrnou for-
méaciou pozname z vrtu Petrovce 1 z Popriéného. Vsade tam, kde je znamy
vzfah acidnej formaicie k intermedidrnym magmatitom Vihorlatu a Popric-
ného, sa ryolitové tufy a ryodacity zistili v podlozi intermedidrnych vulkanitov,
nikde nie opaéne.

Acidna formacia je produktom prvej etapy magmatizmu. Skladd sa z explo-
zivneho komplexu jemnozrnnych ryolitovych tufov ulozenych eolicky do mor-
ského prostredia a zo subvulkanického komplexu dématickych telies ryodacitu.
Obidva komplexy sa priestorovo prekryvaju len ¢iastoéne. V juhovychodnom
susedstve ryodacitovych telies pri Merniku su ryolitové pyroklastika tzv. hra-
boveckého tufu. Nedaleko ryodacitovych telies pri kéte Hradok (163,6), pri
Lesnom, pri Bielej hore (159,0) a pri Velkjych Zaluziciach su ryolitové tufy
na JV od Oreského a v okoli Trnavy pri Laborci. V blizkosti ryodacitovych
telies pri Benatine su zase ryolitové tufy na severovychodnom a iuhovyhod-
nom upiti masivu Borola v Popri¢nom.

Podla paleontologickych kritérii J. Janacek (1959), J. Slavik (1964)
aV. Gadparikova — J. Slavik (1967) zaraduju komplex ryolitovych
tufov do spodnej zény vrchného tortéonu. Zistil sa takyto radiometricky vek
ryodacitovych telies: 13 + 1,2 mil. rokov pri vzorke M-1 od obce Mernik
(J. Repcok 1977, D. Vass 1977); 14,3 mil. rokov pri vzorke AV-36 z kamerio-
lomu koéty Hradok (167.6) v Michalovciach a 15,2 mil. rokov pri vzorke AV-37
z kamenolomu od obce Lesné (posledné dva radiometrické udaje veku su podla
G. P. Bagdasarjana et 2l. 1971, D. Vass 1977). Radiometricky vek
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vzoriek v tejto praci, okrem uvedenych vynimiek, ziskali metédu K-Ar. Vek
jednotne prepocitavali konstantou rozpadu

Ak = 0,584 X 10~10 rok—1

Vek vzorky M-1, ktory uvadza J. Repdok (1977), bol stanoveny metédou
fisson track.

Produktom druhej intermedidrnej etapy magmatizmu Vihorlatu je prva
a druha intermedidrna formacia. Obidve su geologicky, petrograficky, priesto-
rovo, ¢iastoéne aj Casovo zretelne vyhranené. Podla superpozi¢nych vzfahov
lezia obidve formacie v stratigrafickom podloZi tretej intermediarnej formécie
Vihorlatu a su od nej starsie. Pri subvulkanickych komplexoch prvej a druhej
intermediadrnej formacie sa zistil veImi blizky radiometricky vek. To nas vedie

“ OMERNiK

Obr. 1. Clenenie magmatitov Vihorlatu na formacie (orig.)

1. etapa magmatizmu: 1 — Uvodn4 — acidn4i formacia Vihorlatu (vrchny béaden),
II. etapa magmatizmu: 2 — prva intermediarna formacia Vihorlatu (vrchny béden
az stredny sarmat), 3 — druh4 intermediarna formaécia Vihorlatu (stredny sarmat),
II1. etapa magmatizmu: 4 — tretia intermedidrna formécia Vihorlatu (vrchny sarmat),
IV. etapa magmatizmu: 5 — $tvrtd intermediarna formécia Vihorlatu (spodny panén),
6 — centrum vulkanizmu, 7 — centrum vulkanizmu s vyskytom telies sekundarnych
kvarcitov, 8 — overené a predpokladané zlomy, 9 — hranica vulkanického pohoria,
10 — vyznamné vrty z hladiska formaénej analyzy

Fig. 1. Formational subdivision of magmatites in the Vihorlat Mts. (original).

Explanations: First stage of vocanism: 1 — introductory acidic formation (Upper
Badenian), Second stage of volcanism: 2 — first intermediate formation (Upper Ba-
cdenian — Middle Sarmatian), 3 — second intermediate formation (Middle Sarma-
tian), Third stage of volcanism: 4 — third intermediate formation (Upper Sarma-
fian), Fourth stage of magmatism: 5 — fourth intermediate formation (Lower
Pannonian), 6 — volcanic centre, 7 — volcanic centre containing high-silica rocks,
8 — fault ascertained, supposed, 9 — limits of the volcanic range, 10 — significant

drill-holes from the viewpoint of the formational analysis
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Obr, 2. Siratigrafickd kolénka magmatitov Vihorlatu a litostratigraficka paralelizacia
s ¢lenenim J. Slavika (1969). Vysvetlivky ako pri obr. 3

Fig. 2. Stratigraphical subdivision of magmatites in the Vihorlat Mts. and their

lithological parallelisation with J. S14vik’s (1969) subdivision. Explanations as
in Fig. 3
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Obr. 3. Geologicka mapa vlastnéno Vihorlatu (autor Z. Bacs6, 1970—1977, inter-
pretované aj podklady M. Kaliciaka, 1971—1972, a P. Burdu, 1973)

1 — mezozoikum Humenskych hor (anis—alb), 2 — piescité paleogénne vapence s numu-
litmi, 2a — paleogén vcelku, 3 — sedimenty neogénu. Uvodnd — acidna formdcia Vihor-
latu a okolia (vrchny baden):4 — ryolitovy tuf (explozivny komplex), 4a — ryodacitové
kupolovité telesa (subvulkanicky komplex). Prvad intermedidarna formdcia Vihorlatu
(vrehny baden az stredny sarmat): 5 — kraterové a prikraterové chaotické andezitové
aglomeraty, 6 — hruboulomkovité pyroklastika pyroxenickych andezitov a andezitbazal-
tov, 7T — lapilové tufy pyroxenickych andezitov az andezitbazaltov, 8 — dvojpyro-
xenické andezity az andezitbazalty — lavové prudy, 9 — leukokratny kysly andezit
a7z andezitdacit, pnovité, zilné a kupulovité telesa, 10 — augiticko-hyperstenicky
andezit, kupolovité telesa, 11 — lavobrekcie dvojpyroxenického andezitu (5—8 — efu-
zivno-explozivny komplex, 9—11 — subvulkanicky komplex). Druhd intermedidrna
formdcia Vihorlatu (vrchny sarmat): 12 — hrubé pyroklastika amfibolicko-pyro-
xenickych andezitov az andezitdacitov (vulkanicko-sedimentarny a explozivny kom-
plex), 13 — amfibolicko-pyroxenické andezily az andezitdacity, telesa tvaru démov
a kumulodémov (subvulkanicky komplex). Tretia intermedidrna formacia Vihorlatu
(vrchny sarmat): 14a — striedajice sa polohy psamitickych, pelitomorfnych andezi-
tovych tufitov (+ s uholnou pigmentaciou, resp. ulomkami zuhoInatenej floéry) a ande-
zitovych tufovych brekcii, dacitovych tufov, lavovych prudov pyroxenického ande-
zitu (vulkanicko-sedimentarny komplex), 14 — lapilové a pemzové augiticko-hyper-
stenické andezitové tufy, 15 — augiticko-hyperstenické andezitové tufové brekcie az
aglutinované pyroklastika augiticko-hyperstenického andezitu, 16 — dvojpyroxenické
andezity — lavové prudy, 16a — kraterové brekcie pyroxenického andezitu + silici-
fikacia, 17 — hyperstenicko-augiticky dioritovy porfyrit, pnovité telesa, 18 — augiticky
andezit, kupolovité telesa, 18a — predpokladané hlbsie subvulkanické teleso (na za-
klade geofyziky), 18b — predpokladané plytsie subvulkanické teleso (porfyritové),
19 — sekundarne kvarcity, silicifikované kraterové brekcie a alumometasomatity,
(14—16a — efuzivno-explozivny komplex, 17—19 — subvulkanicky komplex). Stvrtd
intermedidarna formdcia Vihorlatu (spodny panodn): 20 — brekcie pyroxenickych
andezitov, 21 — tufové aglomeraty hyperstenicko-augitickych andezitov az andezit-
bazaltov, 22 — litoklastické a krystaloklastické popolové tufy hyperstenicko-augitic-
kych andezitov, 23 — hyperstenicko-augiticky andezit az andezitbazalt, lavové prudy,
24 — augiticko-hyperstenicky andezit, kupolovité teleso a kratky lavovy prud, 25 —

dvojpyroxenicky andezit, vrcholové kupolovité telesa, 26 — leukokratné nevaditicke
andezity, vrcholové kupolovité telesa, kratke lavové prudy, (20—26 — efu-
zivno-extruzivny komplex). Kvartér: 27 — zosuvy, 28 — eluvia, deluvia a proluvia,

29 — deluvialne sutiny, hlina a aluvia, 30 — proluvialne sedimenty. Tektonika: 31 —
nasunové linie v substrate, 32 — zistené a predpokladané zlomy (schematicka zlomova
stavba tzemia), 33 — hranica vulkanicko-tektonickej depresie. 33a — hranice erupc-
nych centier. Ostatné: 34 — priebeh geologickych rezov, 35 — propylitizované pyro-
xenické andezity, 36 — hranice geologickych utvarov

Fig. 3. Geological map of the Vihorlat Mts. (designed by Z. Bacsd6 1970—1977,
earlier maps of M. Kali¢iak 1971—1972 and P. Burda 1973 were interpreted).

Explanations: 1 — Mesozoic of the Humenské pohorie range (Anisian to Albian),
2 — arenaceous Nummulite limestone (Paleogene), 2a — Paleogene in the whole,
3 — Neogene sediments in the whole. Introductory acidic formation: 4 — rhyolite

tuff (explosive complex), 4a — domatic bodies of rhyodacite (subvolcanic complex).
First intermediate formation: 5 — crater-vent and crater-near chaotic andesite aglo-
merate, 6 — coarse fragmental pyroclast of pyroxene andesite to andesite-basalt,
7 — lapilli tuff of pyroxene andesite to andesite-basalt, 8 — {wo-pyroxene andesite
to andesite-basalt (lava flows), 9 — leucocratic acid andesite to andesite-dacite
(necks, dykes and domatic bodies), 10 — augite-hypersthene andesite (domatic
bodies), 11 — lava breccia of two-pyroxene andesite (5—8 effusive-explosive com-
plex, 9—11 subvolcanic complex). Second intermediate formation (Upper Sarma-
tian): 12 — coarse pyroclastics of amphibole-pyroxene andesite to andesite-dacite
(volcano-sedimentary and explosive complex), 13 — amphibole-pyroxene andesite
to andesite-dacite (domes and cumulodomes of the subvolcanic complex). Third
intermediate formation (Upper Sarmatian): 14 — lapilli tuff and pumiceous tuff
of augite-hypersthene andesite composition, 14a — alternating layers of psammitic
and pelitomorphous andesite tuff with or without coal pigmentation conlaining
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k zaveru, Ze patria do spolo¢nej etapy intermedidrneho magmatizmu Vihorlatu
(obr. 2).

Prvd intermedidrna formdcia Vihorlatu (vrchng bdden — stredny sarmat)

Vznik ¢casti tejto objemovo najrozsiahlej$ej forméacie Vihorlatu spada az
do vrchného badenu. Jej objemovu prevahu aj oproti pomerne rozsiahlej tretej
intermediarnej formacii najlepsie ilustruje vrt RH-1 z centralneho Vihorlatu
(obr. 1, 4), v ktorom sa po sedimentarne podlozie navitala 658 m mocné poloha
vulkanickych hornin prvej intermediarnej formacie a len 314 m mocna poloha
vulkanickych hornin tretej intermediarnej formacie. Vrchnobadensky vek é&asti
prvej intermedidrnej formacie Vihorlatu potvrdzuje na$a nova interpretacia
radiometrického veku vzoriek andezitov od Remetskych Hamrov a od osady
Mocidla pri Vysnom Nemeckom. Zisteny radiometricky vek vzoriek: AAD-21
17 £ 0,6 mil. rokov (J. S1avik et al. 1976, s. 328), ADD-27 13 + 2,1 mil
rokov a AAD-28 13,8 mil. rokov (D. Vass 1977). Vrchnobadensky inter-
medidrny vulkanizmus sa prejavil vo vsetkych hlavnych vulkanickych oblas-
tiach vychodného Slovenska, teda v oblasti severne od zemplinskeho ostrova
(uzemie PleSian, Zatina, Brehova a Nizného Zipova), v Slanskych vrchoch
(na okoli Zamutova) aj vo Vihorlate. Podla G. P. Bagdasarjana — L. G.
Danilovica (1968) sa aj andezitovy vulkanizmus na zédpade Zakarpatskej
Ukrajiny (v oblasti najblizSej Vihorlatu) zacal vo vrchnom badene (pred
15,0 mil. rokmi).

Do vrchného badenu az stredného sarmatu kladieme podla vysledkov geolo-
gického mapovania a stanoveného absolutnehc veku prvi intermedidarnu for-
méciu Vihorlatu, ktora sa v oblasti centrdlneho Vihorlatu z velkej ¢asti priesto-
rovo prekryva s tzv. spodnou vulkanickou etdZou Vihorlatu, ktoru vyélenil
J. Slavik (1969).

Prva intermediarna formaécia Vihorlatu je rozSirend takmer na celej ploche
vulkanického pohoria (obr. 1, 2, 3, 4, 5). Na béze ma horniny efuzivno-explo-
zivneho komplexu, najéastejsie xenotufy. Nemé vyvinuty vulkanicko-sedimen-
tarny ani sladkovodny sedimentarny komplex so zvy$kami zuholnatenej fléry,

«

coalified plant fragments, andesite tuffaceous breccia, 15 — tuffaceous breccia of
augite-hyperthene composition to agglutinated pyroclastics of augite-hypersthene
andesite, 16 — two-pyroxene andesite (lava flows), 16a — crater breccia of pyroxene
andesite with or without silification, 17 — hypersthene-augite diorite porphyrite
(necks), 18 — augite andesite (domatic bodies), 18a — supposed deeper subvolcanic
body (according to geophysical resulis), 19 — high-silica rocks, silicified crater
breccia and alumometasomatite (14—16a effusive-explosive complex, 17—19 sub-
volcanic complex). Fourth intermediate formation (Lower Pannonian): 20 — pyro-
xXene andesite breccia, 21 — tuffaceous aglomerate of hypersthene-augite andesite
to andesite-basalt, 22 — litoclastic and crystalloclastic ash tuff of hypersthene-au-
gite andesite, 23 — hypersthene-augite andesite to andesite-basalt (lava flows), 24 —
augite-hyperstene andesite, domatic bodya nd short lava-flow, 25 — two-pyroxene ande-
site, “summit” domatic bodies, 26 — leucocrate andesite, (nevadite) in “summit” domatic
bodies, and short lava flows (20—26 effusive-extrusive complex). Quarternary: 27 —
landslide, 28 — eluvium, deluvium and proluvium, 29 — deluvial debris, loam
and aluvium, 30 — proluvial sediment. Tectonics: 31 — thrust line in the basement,
32 — faults ascertained and supposed (schematic fault structure of the area), 33 —
limits of the volcanotectonic depression, 33a — limits of eruption centres; 34 —
geological section line, 35 — propylitized pyroxene andesite, 36 — geological border
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Obr. 4. Geologicky rez A — A" vulkanicko-tektonickej depresie centralneho Vihorlatu
(orig.). Vysvetlivky ako pri obr. 3

Fig. 4. Geological section 4 — A’ through the volcanotectonic depression of the central
Vihorlat Mts. (original). Explanations as in Fig. 3
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Obr. 5. Geologicky rez B — B’ zapadnym Vihorlatom (orig.). Vysvetlivky ako pri
obr. 3

Fig. 5. Geological section B — B’ crossing the western Vihorlat Mts. (original). Expla-

ff nations as in Fig. 3



ktoré su typické pre bazu tretej intermedidrnej formacie Vihorlatu. Na zaklade
uvedenych znakov mozno obidve tieto formacie presne odlisif. Rozdielny vyvoj
bazalnych ¢asti obidvoch vekovo odlisnych vihorlatskych formacii mozno vy-
svetlif takto: Starsia ¢ast prvej intermedidrnej formacie sa vytvorila v badene
este pred ,velkym vihorlatskym ulomenim“ (v zmysle J. Slavika 1969
aB. Lesku—J. Slavika 1969), ale tretia intermediarna formacia vznikla
vo vrchnom sarmate, t. j. uz po zaklesnuti juhovychodnej casti Vihorlatu
pozdlz vrbnickych zlomov, teda po vytvoreni podvihorlatskej uholnej panvy.

Vo vysSej ¢asti efuzivno-explozivneho komplexu su lavové prudy a spolu
s nimi sa striedajuce lapilové tufy a hruboulomkovité pyroklastikd. Vsetky
tieto horniny prvej intermedidrnej formdcie maju charakter pyroxenickych
andezitov aZ andezitbazaltov. Pomerne slabo je zastipeny subvulkanicky kom-
plex, a to vo forme ojedinelych priovitych a kupolovitych telies pyroxenického
andezitu az dioritového porfyritu na periférii pohoria (pri Porubke, pri Modre,
pri Sninskych Hamroch a v udoli potoka Kamenica). Dals$iu skupinu subvulka-
nickych telies formacie predstavuju hruboporfyrické andezitdacity tzv. chon-
kovsko-petrovského typu, ktoré vystupuja vo vnutri a pri okraji centrilnovi-
horlatskej vulkanotektonickej depresie. St zastupené vo forme pnovitych
a dajkovitych telies.

Zisteny radiometricky vek efuzivno-explozivneho komplexu prvej interme-
diarnej formacie zaéleneného do vrchného badenu je zo vzorky AAD-21, AAD-28
a AAD-27. Subvulkanickému komplexu prvej intermediarnej formacie Vihor-
latu prisudzujeme spodnosarmatsky az strednosarmatsky vek. Tento vulkanicky
komplex je relativne mladsi ako efuzivno-explozivny komplex, lebo ho preraza.
Stanoveny radiometricky vek je: vzorka AAD-29 (andezitdacit tzv. chonkov-
sko-petrovského typu) 11,4 + 2,5 mil. rokov (D. Vass 1977), vzorka 10-1073
(andezit z lomu pri Zemplinskych Hamroch) 11,95 mil. rokov (D. Durica etal
1978, D. Vass 1977).

Na mozny vrchnobadensky (baden d) aZz strednosarmatsky vek produktov
intermediarneho magmatizmu, ktoré zaradujeme do prvej intermedidrnej for-
méacie Vihorlatu, poukazuje aj zistenie, Ze na vSetkych doteraz overenych
miestach su v podloZi tejto forméacie sedimenty nie mladsie ako baden b, vac-
$inou paleogénneho az mezozoického veku.

Druhd intermedidrna formdcia Vihorlatu (stredny sarmat)

Druhéa intermediarna formaécia je objemovo, plosne a ¢asovo menSou for-
maciou Vihorlatu. M4 amfibolicko-pyroxenické andezitové zloZenie, viaZe sa
na juhozapadny cip pohoria Vihorlat a v pripade aglomeraticko-tufitickej série
(termin M. Brodnana et al. 1959) aj na prilahlé juhovychodné tuzemie.
Jej explozivny aZ vulkanicko-sedimentarny komplex (t. j. aglomeraticko-tufi-
tickd séria) je jedinym andezitickym komplexom v celej vihorlatskej oblasti,
ktorého stratigraficka poziciu dostatoéne biostratigraficky potvrdzuju viaceré
vrtné prace. V podlozi aglomeratovo-tufitickej série sa mikropaleontologicky
dokazal spodny sarmat a v jej nadlozi na zaklade makropaleontolégie a mikro-
paleontologie brakicky stredny sarmat (O. Jendrejakova — J. Se-
ne§ — J. Slavik 1957). Podla toho mozno tuto sériu zaradif do najspod-
nejdej casti stredného sarmatu, ¢o je v uplnom siulade so stanovenym abso-
lutnym vekom subvulkanického komplexu formacie. Zisteny radiometricky vek
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kupolovitych telies amfibolicko-pyroxenického andezitu (subvulkanicky kom-
plex druhej intermediarnej formacie) je: vzorka 5-1068 z kéty Viniansky hrad
(352,2) 11,95 mil. rokov, vzorka 3-1066 z kamenolomu vychodne od obce Vinné
11,9 mil. rokov, vzorka 2-1065 z lomu Lancoska 11,95 mil. rokov a vzorka
4-1067 z kameniolomu zo severného svahu kéty Sutova (319,2) 11,7 mil. rokov
(D. Durica etal 1978 a D. Vass 1977).

Relativne mlads$i vek extruzivnych telies druhej intermedidrnej formécie
oproti aglomeraticko-tufitickej sérii mozno dolozit tym, Ze extruziva jednak
lezia na hrubych pyroklastikach amfibolicko-pyroxenickych andezitov, jednak
uzavieraju odtrhnuté casti pyroklastik (napr. v lome Sutovd). Na zsklade
poznatkov z geologického mapovania tieto pyroklastika pri¢lenujeme k vrchnej
casti aglomeraticko-tufitickej série.

Tretia intermedidrna formdcia Vihorlatu (vrchnyg sarmat)

M4 nepatrne zastupeny vulkanicko-sedimentarny komplex so zvyskami zu-
hoInatenej fléry. Pozname ho z nadlozia spodnej formacie Vihorlatu (z vrtov
RH-1, KL-1, VH-9, VH-13) a pokladdame ho za laterdlny ekvivalent spodnej
uholnej série (termin M. Brodniana et al. 1959). Pravdepodobne sedimen-
tarny vyvoj tohto vulkanicko-sedimentarneho suvrstvia predstavuje sladko-
vodné uhlonosné suvrstvia (najmia tufitického ilu, tufitu, pieséitého fiu a slie-
na) z najzapadnejSej casti Vihorlatu, kde tieto sedimenty moZno kontinuitne
sledovaf pod efuzivno-explozivny komplex pyroxenickych andezitov. Zachytili
sa vo vrtoch TA-I az TA-VII, pricom vrty TA-V a TA-VI severne od Trnavy
pri Laborci navrtali v tom suvrstvi aj stopy po zuholnatenej flére (J. Har-
cek — I. Horvath 1965). Podla J. Slavika (1969) v oblasti Trnavy
nad Laborcom leZi pyroklasticky vulkanicky komplex v nadloZi sladkovodného
uhl'onosného suvrstvia v jarku Sargo.

Pozicia efuzivno-explozivneho komplexu v nadlozi uhlonosného sladkovod-
ného suvrstvia priamo dokazuje jeno prislusnost do mladsej, tretej inter-
mediarnej formaécie Vihorlatu.

Efuzivno-explozivny komplex tretej intermedidrnej formécie Vihorlatu ma
velmi rozsiahle zastupenie v celom Vihorlate a sklad4 sa z augiticko-hyperste-
nickych andezitov a ich pyroklastickych ekvivalentov. Subvulkanicky komplex,
priovité a Zilné telesd dioritového porfyritu az kremitého dioritu od potoka
Kapka a kupolovité telesa pyroxenického andezitu z rozliénych éasti vulka-
nicko-tektonickej depresie a obidve skupiny telies z centralneho Vihorlatu su
z hladiska epigenetickej mineralizacie délezitym komplexom.

Zisteny radiometricky vek efuzivno-explozivneho komplexu tretej interme-
diarnej formacie je: 11,4 + 0,7 mil. rokov pri vzorke andezitu AAD-20 z ka-
meriolomu severne od Klokotova (J. Slavik et al. 1976); 11,75 mil. rokov
pri vzorke andezitu 6-1069 z tej istej lokality a 11.3 mil. rokov pri vzorke ande-
zitu 7-1070 od obce Podhorod (posledné dva tdaje o veku st z priace D. Du-
ricu etal. 1978 aD. Vassa 1977).

Na zaklade vrtného prieskumu a geologického mapovania stanovenej pozicie
tretej intermediarnej formacie Vihorlatu nad prvou intermediarnou formaciou
Vihorlatu, v bezprostrednom nadlozi vulkanicko-sedimentarneho komplexu
Casto s odtla¢kami zuholInatenej fléry, a na zdklade uz uvedenych radiometric-
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kych kritérii zaradujeme tretiu intermedidrnu formaéaciu Vihorlatu do vrchného
sarmatu (obr. 1, 2, 3, 4, 5).

Stortd intermedidrna formdcia Vihorlatu (spodny panén)

Stvrt4d intermedidrna formadcia sa neviaZe ani na vychodokarpatské zlomové
pasmo smeru SZ—JV, ani na zdpadokarpatské zlomové pasmo smeru SV—JZ.
Uvedené zlomy do produktov tohto vulkanizmu uZ nezasahuju, pretoZe tato
vulkanicka epizéda nastala uz po zdkladnom tektonickom konsolidovani oblasti.
Vylevy magmy boli v periférnej centralnovihorlatskej zone vulkanicko-tekto-
nickej depresie, zrejme po lokalnych zlomovych zénach vzniknuvsich v su-
vislosti s konsolidaénymi pohybmi predmetnej vulkano-tektonickej Struktury.
Stvrtu intermedidrnu forméciu Vihorlatu zastupuje jediny efuzivny + explo-
zivny komplex, ktory sa skladd z centroklindlne vyliatych prudov, kupol
a vrcholovych telies pyroxenickych andezitov az andezitbazaltov, ako aj z ich
nepatrne zastipenych pyroklastik. Tato najmladsia formacia Vihorlatu lezi
v nadlozi prvej a tretej intermediarnej formacie Vihorlatu (obr. 1, 2). Radio-
metricky vek vrcholovej éasti pyroxenickych andezitov kéty Vihorlat (1085)
stvrtej intermedidrnej formaécie je 9,3 + 0,2 mil. rokov a 8,7 £ 0,7 mil. rokov
(J. S1avik et al. 1976).

Etapy vulkanizmu a ich ¢asovy sled

Clenenie vulkanického pohoria Vihorlat na forméicie zodpovedd prirodzenym
litologickym celkom vymedzenym podla dostupnych terénnych udajov. Vycle-
nené formiacie v podstate odrazaju magmaticky a tektonicky vyvoj v tejto
neovulkanickej oblasti, avSak jednotlivé formacie dokumentuju v rozliénej
miere uplatfiujuce sa regionalne pohyby neogénneho obdobia. Preto na kore-
laciu s dalsimi oblasfami neovulkanitov Karpidt moZno vymedzené formacie
zoskupif do etap odrazajucich tektonicky vyvoj orogénneho pasma.

Prvd etapa vulkanizmu

Tektonicka korel4acia vrchnobadenského ryolitovo-ryodacitového magmatizmu
je pre slabt odkrytost predsarmatskych formacii veImi fazka. Z jeho geogra-
fického rozdirenia je zrejmé, Ze vrchnobadensky kysly magmatizmus mal svoje
centrd pozdlz elevaénej struktury prebiehajucej juznejSie, paralelne s bradlo-
vym pasmom. Vo Vihorlate predstavuje prvi a nezavislu etapu vulkanizmu
a siaha za hranice tohto horstva.

V predevaporitickom obdobi vrchného badenu sa na priutesovej elevacii
vytvoril rad vulkanickych aparatov, z ktorych sa pri opakovanych explézidch
do sedimenta¢ného priestoru pri Niznom Hrabovci, Oreskom a Boroli prenieslo
mnoZstvo jemnozrnného a eolicky vytriedeného ryolitového tufu. Podla
V. Gasparikovej — J. Slavika (1967) sa horizont ryolitového tufu
zachoval v morskych sedimentoch na hranici orbulinovej a spiroplektaminovej
zény (baden b, c). V zavereénej etape acidného magmatizmu prenikli do sub-
vulkanickych turovni ryodacitové telesa (domy a kumulodémy) pri Merniku,
Lesnej, Hradku, Bielej hore, ZaluZiciach a pri Boroli. Ryolitovo-ryodacitovy
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magmatizmus vo vihorlatskej oblasti, podobne ako na zemplinskej elevacii
(J. Slavik, 1972), pretrval az do morského vrchného badenu (baden b, c,
spiroplektaminovéa bolivinovo-buliminova zéna).

Druhd etapa vulkanizmu

Zaciatok vzniku prvej intermediarnej formacie Vihorlatu spada do rotéaliovej
z6ny vysladeného vrchného badenu d. Explozivno-efuzivny komplex tejto for-
macie sa vytvoril v suvislosti so silnymi orogenetickymi pohybmi neskorosta-
jerskej fazy, ktoré spdosobili vyznamné stlacenie magurského priestoru, zvras-
nenie Ciastkovych synklinal a pravdepodobne aj vyzdvih flySového scdimen-
taéného priestoru na sever od bradlového pasma a vznik humensko-uzhorod-
skej hraste. Na druhej strane sa v suvislosti s velkymi subsidenénymi pohybmi
neogénnej molasy vo vrchnom badene a v spodnom sarmate rejuvenizovali
starsie tektonické zény a uvolnilo sa boéné stlacanie, a tak vznikli diferenco-
vané vertikdlne pohyby, zapri¢ifiujice blokovy rozpad uzemia. V miestach kri-
Zovania sa hlavnych pozdlZnych zlomov smeru SZ—JV a prie¢nych zlomov
smeru JV—SV, ktoré museli zasahovat do podkérovych trovni, vznikli mag-
matické krby a nadvizne na to rozsiahla vulkanicka éinnost (vytvorenie efu-
zivno-explozivneho komplexu). Po starSom vulkanizme vznikol v strednom
sarmate, v obdobi dozvukov vrchnobédenskych tektonickych pohybov, subvul-
kanicky komplex tejto formacie.

V spojitosti s prvou etapou tejto ¢asti intermedidrneho vulkanizmu Vihorlatu
fungovali vo vrchnom bédene aZ strednom sarmate tieto vulkanické centri:
pri Morskom oku (pri potoku Kapka), v zavere Porubského potoka, v zavere
Sokolského potoka a pod kétou Kyjov (821). Tieto centrd, leziace v mobilnej
zone na vrbnickej hrasfovitej $truktire medzi vinianskym a porubskym
zlomom (terminy B. Lesko — J. Slavik 1969), sposobili vznik Styroch,
z hladiska metalogenézy najvyznamnejsich, vzdjomne sa prekryvajucich wvul-
kanickych aparatov. Na severe tizemia sa pod kétou Séobik (780,3) pri Valas-
kovciach a vychodne od Kamienky pod koétou Ostra stran (492,4) na ziklade
mohutnych kraterovych vulkanickych brekcii andezitu (v priemere 1,5—4.0 m)
zistili dve dalsie mensie vulkanické centrd tejto etapy vulkanizmu. Aparaty
vytvorené okolo nich maju priblizne rovnaky stratovulkanicky styl stavby.

Druhé intermedidrna formécia mala takuto dynamiku vzniku: Vyznamné
pohyby pozdlZ prieénych vrbnickych zlomov smeru SV—JZ boli vo vyssom
sarmate. Do pohybu sa dostal trnavsky, klokoc¢ovsky aj michalovsko-jovsiansky
zlom. Na miestach, kde tieto zlomy prekrizili krivostiansko-sejkovsky zlom,
juzny obmedzujtci zlom humensko-uzhorodskej hraste, prenikli na povrch
magmatické produkty formacie (J. S1avik 1969). V prvej ¢asti mal magma-
tizmus explozivno-efuzivny charakter, s velkou prevahou pyroklastik (vznik
aglomeraticko-tufitickej série v zmysle M. Brodfiana et al 1959), a pre-
javil sa najmé v podvihorlatskej depresnej oblasti medzi obcami Vinné—Feki-
Sovee a Hnojné. Subvulkanicky komplex druhej intermedidrnej formacie, t. j.
pole kumulovanych dématickych telies a plyliie subvulkanické intruziva, je
na rozdiel od aglomeraticko-tufitickej série roziireny hlavne na vyzdvihnutom
eleva¢nom bloku v priestore Medvedova, Vinného a Trnavy pri Laborci.

V zhode s J. Slavikom et al. (1969) a M. Kali¢iakom (1972) kla-
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dieme vulkanické centrum tejto etapy magmatizmu na severny okraj kupoly
Sutova severozdpadne od Vinianskeho jazera, kde moZno na viacerych miestach
vidief vyrazné vertikdlne laminanéné plochy a vertikilne orientované uzavreniny
vuikanicko-klastickych hornin. Podla vysledkov granulometrického vyskumu
a mocnosti vulkanitov pod prikryvkou vrchnosarmatskych sedimentov situoval
J. Slavik (1969) dalsie centrum tejze etapy vulkanizmu niekofko km na JV
od Vinného. V suéasnosti z produktov tejto formacie vystupuju na povrch len
pozostatky velmi erodovaného vulkanického aparatu s erupénym centrom
na severnom okraji kupoly Sutova.

Predpokladame, Ze sa v zavere druhej etapy magmatizmu Vihorlatu na star-
Sich vrchnobadenskych vulkanickych centrach pri Morskom oku a potoku
Kapka, v zaveroch Porubského potoka a SokolIského potoka uplatnila solfa-
tarno-fumarolovd a hydrotermédlna ¢innost a wvznikli sekundarne kvarcity.
Z tychto erupénych centier sa postupne vytvarali centralne vulkanické zény
(obr. 1, 4 a 6).

<

Obr. 6. Centralne vulkanické zony Vihorlatu. Situaéna mapa (orig.)

1 — augiticko-hyperstenicky andezit, kupolovité telesa, 2 — leukokratny kysly
andezit az andezitdacit, pnovité, zilné a kupolovité telesa (1—2 — subvulkanicky
komplex prvej intermediarnej formacie), 3 — amfibolicko-pyroxenické andezity az
andezitdacity, kupolovilé telesd (subvulkanicky komplex druhej intermedidrnej for-
macie), 4 — augiticky andezit, kupolovité telesa s vyskytom malych provitych a Zil-
nych telies dioritového porfyritu, 5 — propylitizované andezitické horniny central-
nych vulkanickych zén, 6 — sekundarne kvarcity, alumometasomatity (4—6 — tretia
intermediarna formacia), 7 — hranice centralnej vulkanickej zény, 8 — hranice
vulkanicko-tektonickej zdny, 9 — hranice erupéného centra, 10 — zistené a predpo-
kladané zlomy, 11 — nasunové linie bradlového pasma, 12 — oznadenie zlomov:
a = trnavsky zlom, b = viniansky zlom, ¢ = klokoéovsky zlom, d = michalov-
sko-jovsiansky zlom, e = porubsky zlom, f = remetsky zlom, g = oresky zlom, h =
krivostiansko-sejkovsky zlom, k = humensko-sobranecky zlom, I = horniansky zlom,
m = chonkovsky zlom, n = borolsky zlom (a—g — prie¢ne zlomy vrbnického sys-
tému, h—n — pozdlZzne zlomy), nazvy zlomov podla J. Slavika (1969), 13 — mo-
bilné pasmo vrbnickych zlomov, 14 — hranice vulkanického pohoria (vonkajsej
vulkanickej z6ny)

Fig. 6. Internal volcanic zones of the Vihorlat Mts., sketch map (original). Explana-
tions: 1 — augite-hypersthene andesite (domatic bodies), 2 — leucocratic acid andesite
to andesite-dacite (necks, dykes and domatic bodies). 1—2 — subvolcanic complex
of the first intermediate formation, 3 — amphibole-pyroxene andesite to andesite-da-
cite (domatic bodies in the subvolcanic complex of the second intermediate for-
mation), 4 — augite andesite (domatic bodies containing small necks and dykes of
diorite porphyrite), 5 — propylitized andesite of internal volcanic zones, 6 — high-si-
lica rock, alumometasomatite, 4—6 third intermediate formation, 7 — limits of the
internal volcanic zone, 8 — limits of the internal volcanic zone, 8 — limits of the
volcanotectonic zone, 9 — limits of the eruption centre, 10 — ascertained and
supposed faults, 11 — thrust lines of the Pieniny klippen belt, 12 — faults: a — the
Tarnava fault, b — Vinné faut, ¢ — Klokoéov fault, d — Michalovece—Jovsa fault,
e — Poruba fault, f — Remetské Hamre fault, g — Oreské fault, h — Krivosfa-
ny—=Sejkov fafult, k — Humenné—Sobrance fault, | — Hortia fault, m — Chonkovce
fault, n — Borola fault (a—g transversal faults of the Vrbnica fault system, h—n
longitudinal faults. Fault names according to J. Slavik 1969), 13 — mobile belt
of the Vrbnica fault system, 14 — limits of the volcanic range (limits of external
volcanic zone)
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Tretia etapa vulkanizmu

Tretiu etapu magmatizmu Vihorlatu spajame s aktivitou atickej fazy, ked sa
zlomy prie¢neho vrbnického systému opiaf dostali do pohybu a v miestach, kde
prekrizili zlomy smeru SZ—JV, sa prejavila vulkanicka aktivita. Vo vlastnom
Vihorlate v podstate vznikli a vyvijali sa dva mohutné vulkanické aparaty
s vulkanickymi centrami na kéte Vihorlat (1075,4) a pod kétou Kyjov (821).
Okolo obidvoch vulkanickych centier st koncentricky rozmiestnené produkty
efuzivno-explozivneho komplexu, striedajuce sa polohy andezitickych 1lav
a pyroklastik. V zavere etapy vystupili produkty subvulkanického komplexu,
povrchové extruzivne telesa, plytSie aj hlbinnejsie subvulkanické intruziva.
Produkty subvulkanického komplexu sa sustreduju najméi vo vnutornej ¢asti
kolapsovanej centralnej zony Morského oka. S rozsiahlou hydrotermaélnou éin-
nosfou na konci tejto etapy magmatizmu suvisel dalsi vyvoj a dotvorenie sa
alumometasomatitov a sekundarnych kvarcitov pozdlZ vertikdlnych Struktur
starych erupénych centier vrchnobadenského az strednosarmatského magma-
tizmu.

Stvrtd etapa vullkanizmu

Produkty S$tvrtej intermediidrnej formécie Vihorlatu wvystupili v spodnom
panone, a to po velkom casovom odstupe oproti produktom tretej etapy mag-
matizmu. Zatial ¢o najmladsie ¢leny tretej intermedidrnej formacie Vihorlatu
maju absolitny vek okolo 11 miliénov rokov, produkty Stvrtej formacie majua
okolo 9 miliénov rokov. Pre tute forméaciu je charakteristické, Ze z nej roz-
siahlejsie vulkanické aparaty nevznikli. Okolo mnohych malych erupénych
centier, na koéte Vihorlat (1075.4), na kéte Velka Trestia (950,9), na kéte Motro-
gon (1017,0), na kéte Cob (865,3), Veza (926,0) a inde, vznikli len velmi malé
vulkanické aparaty, resp. len ojedinelé vrcholové telesa tejto etapy vulkanizmu.

Vulkanicko-tektonicka depresia a centralne vulkanické zény Vihorlatu

Vulkanicko-tektonickd depresia centrilneho Vihorlatu sa vymedzila pri geo-
logickom mapovani a pri geofyzikdlnom vyskume medzi kétami Sninsky kamen
(1004,6), Roh (857,5), Lomok (590,4), Mald Trestia (965,4) a Motrogon (1017,9).

V zéavere¢nej féze vznikania prvej intermedidrnej formaécie Vihorlatu po
oslabeni magmatickej ¢innosti poklesli centréalne, prikraterové éasti obidvoch
priestorovo blizkych vulkanickych aparitov s erupénymi centrami pri Mor-
skom oku (pri potoku Kapka) a v zavere Porubského potoka. Nad erupénymi
centrami obidvoch vulkanickych aparatov sa tak vytvorila spoloéna vulkanic-
ko-tektonicka depresia pretiahnutd v smere SV—JZ. Pokles nastal pozdlZz sta-
rych, ale stale zivych zlomovych linii vrbnického prie¢neho zlomového systému,
a to na miestach ich prekriZenia s pozdlZnymi zlomami, ktoré sprevadzaju
pieninské bradlové pasmo.

V priebehu vytvarania sa hlavne efuzivno-explozivnych komplexov tretej
a $ivrtej intermediarnej formadécie Vihorlatu boli najmi okrajové éasti vulka-
nickotektonickej depresie prekryté mladsimi, nepremenenymi vulkanickymi por-
duktmi so stratovulkanickym Stylom stavby (obr. 3).
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V prestdvke medzi formovanim sa prvej intermedidrnej formécie, najmi
v8ak v zavereénom S§tadiu vznikania tretej intermediarnej formacie, boli ¢asti
vulkanicko-tektonicke] depresie, najmi v miestach pévodnych erupénych centier,
pod intenzivnym vplyvom pneumatolyticko-hydrotermalnych agencii. Osobitne
intenzivne boli tieto ,postmagmatické procesy“ po vzniku subvulkanického
komplexu tretej intermediarnej formacie, ked sa pod bariérou hornin tejto
formécie, na miestach byvalych erupénych centier prvej intermediirnej for-
macie (pri Morskom oku a v zavere Porubského potoka), uskutoénili meta-
somatické procesy, silifikdcia a alumometasomatéza vertikdlnych S$truktur.
V priestore vulkanicko-tektonickej depresie centralneho Vihorlatu sa tak vytvo-
rili centrilne vulkanické zény Morského oka a zdveru Porubského potoka, obidve
charakteristické pritomnosfou pneumatolyticky a hydrotermélne premenenych
hornin a subvulkanickych intruzivnych telies.

Pri vystupe subvulkanickych telies v zavere tretej etapy magmatizmu sa
poklesnuté casti vulkanicko-tektonickej depresie ceniralneho Vihorlatu opit
¢iastoéne vyzdvihli.

Okrem tejto vulkanicko-tektonickej depresie v zivere Sokolského potoka
a pod kétou Kyjov vznikli centralne vulkanické zény s podobnou geologickou
charakteristikou. Azda najlepsiu predstavu o nich dava geologicka interpretacia
magnetickych izoanomal AT v oblasti zdpadného Vihorlatu (obr. 9). Rozmiest-
nenie intenzivnych pozitivnych anomalii AT (h = 300 m) ukazuje, Ze obidve
centralne vulkanické zoény st na vrbnickych Struktiurach smeru SV—JZ na
miestach prekriZzenia s pozdlznymi zlomami smeru SZ—JV. Tunajsie plosne
rozsiahle intenzivne magnetické anomailie, aké vo Vikorlate nemaju obdobu,
pravdepodobne indikuju rozsiahlejsie subvulkanické eruptivne telesid. Na de-
taile (obr. 10) z centralnej vulkanickej zony pod kétou Kyjov vidief, Ze okolo
tejto zény, ktoru tvoria propylitizované a pyritizované andezity. je vonkajsia
kruhova zoéna cerstvych dvojpyroxenickych andezitov a tufobrekeii tychto hor-
nin. Lavové prudy andezitov centroklindlne upadaji pod uhlom 8—45°.

Poznatky o badanych Styroch centralnych vulkanickych zénach mozZno zhrnuf
takto: VSetky sd umiestnené v mobilnej zéne 3truktiry vrbnickych zlomov
smeru SV—JZ, pricom najmenej odkrytid je juhozdpadna centralna zéna pod
kétou Kyjov, ktora uroven sekundarnych kvarcitov vébec nedosahuje. Hlbsie
st odkryté centrilne vulkanické zény v zavere Sokolského potoka a Porub-
ského potoka. V zadvere Sokolského potoka su zastupené sekundarne kvarcity
s kremenom, tridymitom, turmalinom a topidsom. V zavere Porubského potoka
k nim pristupuje andaluzit, mullit a hematit a silicifikované a turmalinizované
kraterové brekcie. V centralnej vulkanickej zone Porubského potoka su aj
extruzivne vulkanické teles4, ktoré si v hlbke, podla interpretacie vysledkov
geofyziky (M. Filo et al. 1975), reprezentované plutonickymi telesami.

Podla pestrosti mineralnej a horninovej asociicie najhlb$ie je odkrytd cen-
tréalna vulkanicka zéna Morského oka (obr. 6).

Epigeneticka mineralizacia

Na pne a kupolovité subvulkanické telesd vrchnobddenskych ryodacitov
uvodnej, acidnej formacie sa viaze ortufovd mineralizécia pri Merniku a pri
Dubrini¢i na Zakarpatskej Ukrajine v ZSSR. Z terénov od Dubrini¢i je zname,
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7e telesa ryodacitov v hlbke prechadzaju do intruzivnych telies mikrogranodio-
ritov (B. V. Merli¢ — S. M. Spitkovskaja 1974).

Vo vlastnom Vihorlate st najvyznamnejsie indicie epigenetickej rudnej mine-
raliziacie spaté s trefou intermediarnou formadciou, situaéne na JZ od jazera
Morské oko, uprostred centralnej vulkanickej zény. Ich atraktivnost zvysSuje
fakt, Ze sa tu geofyzikdlnymi metédami v priestore vyskytov malych telies
dioritovych porfyritov v hlbke okolo 550 az 850 m vymedzilo velmi pravde-
podobné a rozsiahle intruzivne teleso s plochou okolo 3 km? (M. Filo et al

sm§t<y' kamen

Obr. 7. Premeny vo vulkanicko-tektonickej depresii centralneho Vihorlatu (orig.)
1 — hyperstenicko-augiticky dioritovy porfyrit, priovité telesa, 2 — sekundarne
kvarcity, alumometasomatity (topds, andaluzit, korund), 3 — silicifikované kraterové
brekcie, 4 — vysokoteplotna propylitizacia (kalcit, kremen, pyrotin, pyrit), 5 — argili-
tiz4cia, 6 — chloritizacia (% pyrit), 7 — hranice vulkanicko-tektonickej depresie

Fig. 7. Alterations of the volcanotectonic depression in the central Vihorlat Mts.
(original). Explanations: 1 — hypersthene-augite diorite porphyrite (necks), 2 —
high-silica rock, alumometasomatite (topas, andalusite, corundum), 3 — silicified
crater breccia, 4 — propylitization by elevated temperature (calcite, quartz, pyrrho-
tite, pyrite), 5 — argillitisation, 6 — chloritisation with or without pyrite, 7 — limits
of the volcanotectonic depression of the central Vihorlat Mts.
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Obr. 8 Anomalie geochémiz a geofyziky vo vulkanicko-tektonickej depresii central-
neho Vihorlatu

1 — suhrnna anomdlia Mo—Bi—Sn (v pode), 2 — suhrnna anomadlia Pb—Zn—Ag
(v péde), 3 — anomélia Hg (v pode), 4 — elevacia hlbSieho subvulkanického telesa
(na zaklade geofyziky), 5 — povrchové vychody plytSich subvulkanickych telies
(porfyritov)

Fig. 8. Geochemical and geophysical anomalies in the volcanotectonic depression
of central Vihorlat Mts. Explanations: 1 — cumulative anomaly of molybde-
nium—bismuth—tin in soils, 2 — cumulative anomaly of lead—zinc—silver in soils,
3 — mercury anomaly in soils, 4 — elevations of the deeper subvolcanic body
according to geophysics, 5 — surficial outcrops of shallower subvoleanic bodies
(porphyrite)

1975). Nad tymto moznym plutonickym telesom prevrtal hydrogeologicky vrt
VH-4 pri potoku Ceremosnéd po celom 201 m dlhom vertikdlnom profile inten-
zivne karbonatizovanu a silicifikovanu efuzivno-explozivnu skupinu hornin
pyroxenického andezitu s chudobnou, ale vytrvalou impregna¢nou minerali-
zaciou pyrotinu, pyritu, sfaleritu, chalkopyritu a podla mikroskopickych vy-
skumov (R. Duda 1974) aj arzenopyritu a staninu (obr. 3, 4, 6). Jadro cen-
tralnej zony je z kupolovitého telesa pyroxenického andezitu preniknutého Zil-
nymi a phiovitymi telesami dioritového porfyritu az do kremitého dioritu.
Priblizne na kontaktoch dioritickych hornin je okolo 100—200 m hruba,
viac-menej polkruhova zéna masivnych sekundarnych kvarcitov a silicifikova-
nych dutinkovitych kraterovych brekcii. Hlavnymi zlozkami masivnych sekun-
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dérnych kvarcitov su: kremen, topas, andaluzit, diaspor, béhmit, prirodny
mullit a korund (Z. Bacso, 1971, J. Derco et al. 1977). Z rudnych mine-
ralov su tu podfa R. Dud u (1974) drobné vyskyty Mo—Bi-mineralov, tetra-
dymit a wehrlit. V silicifikovanych kraterovych brekcidch je z epigenetickych
minerédlov zastipeny kremern, ilovité minerily, hematit a turmalin. Dalsiu,
externejsiu, pribliZne ovalnu zénu apardtu tvoria propylitizované magmatické
horniny s novovzniknutym kalcitom, kremeriom, chloritom, pyrotinom, pyritom,
ilovitymi mineralmi a miestami aj so sfaleritom (obr. 7).

PodIa mineralizicie predpokladame pod vulkanitmi granitoidné teleso.

V pdéde nad sekundarnymi kvarcitmi a nad vnutornou zénou propylitizo-
vanych andezitoidnych hornin sme zistili metalometrické anomélie Mo, Bi, Sn
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Obr. 9. Geologicka interpreticia magnetickych izoanomal AT v oblasti zapadného
Vihorlatu (vyska letu 300 m n. m., autor poévodnej mapy izoanomdl AT L. Benes,
1972)

1 — priblizné ohranicenie centralneJ vulkanickej zény, 2 — nulova izoanomélia, 3 —
kladné izoanomalia, 4 — zapornd izoanomalia

Fig. 9. Geological interpretation of magnetic isoanomalies AT in the area of western
Vihorlat Mts. (flight altitude 300 m. a. s. 1., isoanomalies according to L. Benes
1972). Explanations: 1 — aproximative contour of the internal volcanic zone, 2 —
zero isoanomaly, 3 — positive isoanomaly, 4 — negative isoanomaly
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a F. Nad vonkajSou zbénou propylitizovanych magmatitov (dalej od telies
sekundarnych kvarcitov), najmi v priestore Ceremosnianskeho potoka a v hor-
nej casti Skalného potoka, st zname pédne metalometrické anomaélie Zn, Ag
a Pb. V obidvoch skupiniach prvkov dosahuje anomadalny obsah trojnasobok az
osemdesiatnasobok miestneho priemeru (obr. 8).

Periférne pasmo vplyvu opisanej centralnej vulkanickej zény buduju chloriti-
zované a argilitizované horniny. V argilitizovanych wvulkanitoch sme zistili
slichové i metalometrické anomalie Hg.

Na zaver zdéraznujeme, ze rozsirenie centrdlnych zén s prejavmi fluorovej
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Obr. 10. Geologicky detail centrdalnej vulkanickej zény pod kétou Kyjov (orig.)

1 — nepremenené lavové prudy pyroxenickych andezitov vo vonkajsej vulkanickej
zone, 2 — propylitizované pyroxenické andezitové horniny vnutri centralnej vulka-
nickej zény, 3 — nepremenené tufové brekcie vo vonkajSej vulkanickej zone, 4 —
smer a uhol sklonu lavovych prudov pyroxenickych andezitov vonkajsej vulkanickej
zony

Fig. 10. Detail of the internal volcanic zone below the Kyjov elevational spot (821 m),
original. zone, 1 — unaltered pyroxene andesite in lava flows of the external volcanic
zone, 2 — propylitized pyroxene andesite inside of the internal volcanic zone,
3 — unaltered tuffaceous breccia in the external volcanic zone, 4 — strike and
dip angles of pyroxene andesite lava flows in the external volcanic zone
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a alumometasomatézy vymedzuje vihorlatski metalotektonicki zénu, teda tu
¢ast Vihorlatu, ktora je podla nasich doterajSich poznatkov na ekonomicky
vyznamnu koncentraciu rudnych a nerudnych epigenetickych mineralov naj-
perspektivnejsia.

Dorucéené 9. 9. 1978
Odporucil V. Koneény
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Neovolcanic formations of the Vihorlat Mts.
(Eastern Slovakia) and their relations to tectonics
and to epigenetic mineralisation

ZOLTAN BACSO

New results of geological mapping, field geophysics (M. Filo et al. 1975)
and new radiometric age determinations of magmatic rocks (J. S1avik et al.
1976, D. Durica et al. 1977, D. Vass 1977) yielded also new data on rela-
tions of tectonics, magmatism and epigenetic mineralisation in the Vihorlat Mts.
It appeared, that the conception according to which only longitudinal struc-
tures may have played important role in the development of intermediate
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volcanism during the Neogene even in the Vihorlat Mts. as it is accepted for
Popri¢ny and Gutin Mts. of Eastern Slovakia and Transcarpathian Ukraine,
is not entirely correct. Such tectonic background was presented on schematic
maps of the Vihorlat Mts. (O. Orlicky et al. 1970, J. S14vik — V. Ko-
neé¢ny 1972, J. Tézsér — R. Rudinec 1975). According to previous
opinions (B. LeSko — J. Slavik 1969, J. Slavik 1969, 1973), an
important role was ascribed to the transversal Vrbnica fault system only in the
generation of the Podvihorlatska coal basin or in the course of hydrothermal
processes. During the neovolcanic activity in the Vihorlat Mts., only a minor
neck swarm of basaltoandesite in the southern vicinity of Ladomirov village
has been related to movements on the transversal Ladomirov fault belonging
to the Vrbnica fault system.

Among new and important results of the present work is that the Vrbnica
fault system running in SW—NE direction played the decisive role in the whole
extent of Vihorlat Mts. (to the W—NW from Okna and Barlahov brooks)
during the whole intermediate neovolcanic activity.

Presented new interpretation of the geological structure enforced to abandon
the so far used subdivision of the Vihorlat Mts. edifice into the “Kyjov—Ore-
chova” and “Valaskova” formations (O. Orlicky et al. 1970). According to the
presented formational analysis, previously delimited volcanic formations (1. c.)
belong partly to the newly defined first, third and fourth intermediate for-
mation, however manifesting different spatial and chronological relations.

Main structures of the Vihorlat Mts. area

Peculiar position of the Vihorlat Mts.,, when compared with the Poprié¢-
ny Mts. but mainly with the Gutin Mts. in Transcarpathian Ukraine, results
from its position on the transversal Vrbnica fault system regarding main
structural elements of the Carpathians. This fault system represents the geolo-
gical and structural boundary between Western and Eastern Carpathians
(P. Grecula et al. 1977). The Vrbnica fault system is interpreted as NE
continuation of the Transcarpathian deep-seated fault belt (the Zagreb—Kulcs
line according to Gy. Wein 1969). This quality contributed to its priority role
in localisation of magmatic and mineralisation features in the Vihorlat Mts.

The preponderant structural relation of intermediate neovolcanic formations
in the Vihorlat Mts. to structures having SW—NE orientation (and not to
faults running parallel with the Pieniny klippen belt) appears from the location
of almost all important volcanic apparates or volcanic centres on faults of
SW—NE strike. So it is near to Morské Oko lake, in the source area of Po-
rubsky and Sokolsky brooks, around the Vihorlat peak and Kyjov elevational
spot. The anomalous morphological and structural orientation of Vihorlat Mts.
which is perpendicular to more southeasternly and areally more extended
portions of the neovolcanic range mainly in Transcarpathian Ukraine, has been
also caused by structural relations of magmatic masses in the Vihorlat Mts.
to the Vrbnica fault system.

Considering that this question concerns fundamental feature of the Vihor-
lat Mts. structure, some other proofs should be mentioned. All drillings piercing
the whole profile of magmatites (drill-holes RH-1, KL-1, VH-9 and VH-13,
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fig. 1) in the area lying S—SE from the line Kyjov high elevational spot
(821 m a. s. 1) — Vihorlat peak (1075 m) — Velka Trestia elevational spot
(951 m), ascertained in all cases the presence of a volcano-sedimentary complex
between effusive-explosive complexes composed solely by neovolcanites. This
volcano-sedimentary complex is probably the equivalent of “Lower coal-bearing
series” (according to M. Brodnan et al. 1959). The ascertained volcano-sedi-
mentary complex is a proof for the existence of two temporaly different for-
mations of volcanites (the first and third intermediate ones) in this area.
Contrarily, drill-holes located to the N from the indicatel boundary, ascertained
a sole effusive-explosive complex of volcanic rocks (fig. 1—5), corresponding
to the first intermediate formation of Vihorlat Mts. Detailed description of
newly delimited formations is given in further parts of the paper.

Estimating relations between tectonics, magmatism and epigenetic minerali-
sation of the Vihorlat Mts., or in continuing neovolcanic structures of Gutin Mts.
in the Transcarpathian Ukraine, the role of the Carpathian klippen belt repre-
sents a first-rate question. Soviet authors (S. S. Kruglov 1971, B. V. Mer-
lich — S. M. Spitkovskaya 1974, V. G. Sviridenko 1976) ascribed
features of a deep-seated fault of crucial importance to the klippen belt during
the generation of the whole neovolcanic range. Others (J. Slavik 1969,
R. Marschalko 1976, B. LeSko et al. 1977 a. 0.) considerer the klippen
belt as surficial expression of nappe or thrust lines along which tectonic units
of higher order became in contact (J. S14avik 1976). In any case, the Pieniny
klippen belt is a regional discontinuity belt and movements along it co-operated
in development of neovolcanites and related mineralisation, though in lesser
extent as the Vrbnica fault system.

Subvolcanic magmatic bodies and related epigenetic mineralisation frequently
occur on places where the klippen belt is crossed by perpendicular fault lines
(near the Mernik village and in the Morské Oko lake area of the Vihorlat Mts.,
as well as on several places in Transcarpathian Ukraine).

Neovoleanic formations of the Vihorlat Mts.

The new formational grouping of magmatites in the Vihorlat Mts. reflects
in best manner their relations to the tectonic structure and to epigenetic
mineralisation.

First attempt to delimit neovolecanic formations in the Vihorlat Mts. was made
by O. Orlicky et al. (1970) and accurated by J. Slavik (1976) using at
that time existing paleomagnetic data and partly also radiometric K/Ar age
determinations. However, results of new geological mapping in the area led
to another interpretation of the geological structure. It seems, that results
of so far relatively scarce paleomagnetic measurements do not allow a con-
sistent regrouping of magmatites in the Vihorlat Mts. Paleomagnetic boundaries
frequently do not follow ascertained geological limits. To the contrary, somew-
where the ascertained geological boundary runs inside of a paleomagnetically
unitary formation.

New results allowed to delimite one acidic and four intermediate formations
of magmatites in the Vihorlat Mts.

Formations and complexes that form their parts are not named by so far
used geographical names (J. Slavik 1969). Every formation has its name
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according to magmatic rock type represented and further divided into struc-
tural complexes, namely (in case of full development) into a volcano-sedimen-
tary, an effusive-explosive and into a subvolcanic complex. In frame of every
formation, the volcano-sedimentary complex is the oldest whereas the sub-
volcanic complex is the youngest one. From the viewpoint of epigenetic
mineralisation perspectives, the subvolcanic complexes have extraordinary
importance, to which usually, also an extraordinary attention has been paid
(Table 1).

Introductory acidic formation (Upper Badenian)

The position of this formation immediately below the first intermediate one
is known from the Petrovce-1 borehole in the Popri¢ny Mts. In every place,
where relations of this acidic formation to younger intermediate ones has been
ascertained, rhyolite tuff and rhyodacite occurs in the underlier of intermediate
volcanites. The formation comprises of an explosive complex of rhyolite tuff
and a subvolcanic complex represented by domatic bodies of rhyodacite com-
position.

The complex of the explosive rhyolite tuff outcrops in surroundings of Nizny
Hrabovec, Oreské villages and on the Borola crest. According to paleontologic
criteria, J. Janac¢ek (1959) and V. GasSparikova — J. Slavik (1967)
ranged the explosive complex of rhyolite tuff into the lower part of the Upper
Badenian. Rocks of rhyodacite bodies forming the subvolcanic complex of the
same formation yielded radiometric ages of 13 + 1.2 m. y. (sample M-1, Mernik
village — J. Repc¢ok 1977), 14.3 m. y. (sample AV-36 from a quarry on the
Hradok elevational point in Michalovce town) and 15.2 m. y. (sample AV-37
from quarry near the Lesné village). Both last data are according to G. P. Bag-
dasarian et al (1971).

First intermediate formation (Upper Badenian — Middle Sarmatian)

The development of hugest neovolcanic formation in the Vihorlat Mts. begins
already during the Upper Badenian. Such commencement prove radiometric
ages of andesite samples from Remetské Hamre village or from the Mocidla
settlement near Vy$né Nemecké having 17 + 0.6 m. y. (sample AAD-21, J. S1a-
vik et al. 1976, p. 328), 13 £+ 2.1 m. y. (sample AAD-27) or 13.8 m. y. (sample
AAD-28, cf. D. Vass 1977). Thesse data testify that the volcanic activity
producing intermediate magmatites was regionally wide-spreaded during the
Upper Badenian in Eastern Slovakia and appeared simultaneously in the
Slanské vrchy Mts. (Zamutov), in the area of Vychodoslovenska niZina lowland
(Pledany, Zatin, Brehov and Zipov villages) and even in the Vihorlat Mts.
According to G. P. Bagdasarian — L. G. Danilovich (1968), first
appearance of andesite-producing volcanism on the west of Transcarpathian
Ukraine may be placed also into the Upper Badenian (15 m. y. ago).

The first intermediate formation occurs almost in the whole extent of the
Vihorlat neovolcanic range, exept if its SW edge (fig. 1—5). Its base is formed
by rocks of the effusive-explosive complex, most commonly by xenotuff layers.
Upper portions of the effusive-explosive complex consist of lava flows alter-
nating with lapilli tuff and coarse tuffaceous breccia. Produced magmatites are
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represented by pyroxene andesite to andesite-basalt. The relatively feebly
developed subvolcanic complex of the formation represent rare necks and
domatic bodies of pyroxene andesite to diorite porphyrite on the periphery
of the mountain range (near Poruibka, Modra. Sninské Hamre villages or in the
Kamenica brook valley), but also necks and dykes of coarse porphyric ande-
site-dacite to dacite (the so called “Chonkovce—Petrovice type” according to
J. Slavik 1969) in the volcanotectonic depression of central Vihorlat Mts.

The subvolecanic complex of this formation is younger than the effusive-explo-
sive one, since subvolcanic bodies penetrated layers of the former and radio-
metric ages of its rocks are also considerably younger. Ascertained ages are:
11.4 + 2.5 m. y. for the andesite-dacite of “Chonkovce—Petrovice type” (sample
AAD-29, cf. D. Wass 1977) and 11.95 m. y. for andesite from a quarry near
Zemplinske Héamre village (sample 10-1073, D. Durica et al. 1978). The
probable age of the subvolcanic complex is so Lower to Middle Sarmatian.

On the other hand, an older age of the effusive-explosive complex may be
supposed also from the experience that in all proved areas the youngest sedi-
mentary beds in its underlier have Lower Badenian age, mostly but Paleogene
or even Mesozoic strata occur underneath volcanic rocks ranged into the
effusive-explosive complex of the first intermediate formation.

Second intermediate formation (Middle Sarmatian)

Chronologically. the generation of second intermediate formation overlaps
the time when the subvolcanic complex of the first one originated. Rocks of
this, by volume tiny formation, have the composition of amphibole-pyroxene
andesite. These broke out in the SW edge of the Vihcrlat Mts. and partly even
in SE neighbourhood of the range, where they form the “Agglomerate — tuffite
series” (M. Brodnan et al. 1959). The series delimited as the explosive
volcanosedimentary complex of the formation is the sole complex of andesitic
rocks having sufficiently known biostratigraphical age relalions by results from
several drill-holes.

In the underlier of the explosive-volcanosedimentary complex, sediments
of Lower Sarmatian age have been micropaleontologically ascertained, whereas
in the overlier, macro- and micropaleontologically proved beds of the brackish
Middle Sarmatian occur (O. Jendrejakova et al. 1957). Accordingly, the
complex originated in lowermost parts of the Middle Sarmatian. The age is con-
cordant with radiometric ages obtained from rock samples of the subvolcanic
complex in the same formation. Amphibole-pyroxene andesite of domatic body
forming the Vinné castle hill yielded 11.95 m. y. (sample 5-1068), the same
from a quarry to the N from Vinné village 11.9 m. y. (sample 2-1065) and
a similar rock sample (4-1067) from the quarry on Sutov hill northern slope
11.7 m. y. (all data from D. Durica et al. 1978).

An explanation for relatively younger age of extrusive bodies in the for-
mation is given also by the experience that such extrusives lie either on coarse
pyroclastics of amphibole—pyroxene composition or they enclose detached frag-
ments of pyroclasts (Sutova quarry). These pyroclastics belong still to the upper
part of explosive-volcanosedimentary complex as it is proved by results of geo-
logical mapping.
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Fourth intermediate formation (Lower Pannonian)

" The volcanosedimentary complex of this formation is developed only
in tiny volume, nevertheless, it contains coalified plant remnants. The complex
occurs in the overlier of the first intermediate formation (drill-holes KH-1,
KL-1, VH-9 and VH-13) representing lateral equivalent of the “Lover
coal-bearing series” in the Vihorlat Mts. foothill (M. Brodfian et al. 1959).

The effusive-explosive complex in the third intermediate formation has
large extent in the whole Vihorlat Mts. The complex is built by augite-hy-
persthene andesite rock varieties and by its pyroclasts. The subvolcanic com-
plex represent necks and dykes of diorite porphyrite to quartz diorite in the
Kapka brook valley as well as domes of pyroxene andesite occuring in other
portions of the central volcano-tectonic depression. The complex is very im-
portant carrier of epigenetic mineralisation.

Ascertained radiometric ages of the effusive-explosive complex are:
1.14 £+ 0.7 m. y. (andesite sample taken from a quarry to the N from Klokoéov
village — AAD-20 in J. Slavik et al. 1976), 11.75 m. y. (andesite sample
6-1069 from the same locality) and 11.3 m. y. (andesite sample 7-1070 from
Podhorod village (both sample by D. Durica et al. 1978).

According to results of drilling and geological mapping, the effusive-explo-
sive complex lies above the first intermediate formation and in most places
also it covers the volcanosedimentary complex containing coalified plant
remnants. Hence, and according to radiometric ages, the whole third inter-
mediate formation may be ranged into the Upper Sarmatian (Fig. 1—35).

Fourth intermediate formation (Lower Pannonian)

The development of this formation is independent from fault zones of either
West Carpathian or East Carpathian orientation. Volcanic masses of the for-
mation originated already after tectonic consolidation of the neovolcanic area
and movements along faults did not influence their localisation. Volecanic acti-
vity concentrated on the periphery of already existing volcanotectonic de-
pression of the central Vihorlat Mts. As feeding channels of this volcanic
episode, obviously local faults may have acted. Renewed activity along them
may be explained by consolidating (subsidential ?) movements of the volcano-
tectonic edifice. The formation represents a single effusive-explosive complex,
which is built by centroclinal spreaded lava flows, domatic bodies and “summit”
bodies of pyroxene andesite to andesite-basalt accompanied by subordinate
amounts of pyroclasts. This youngest intermediate formation lies above the
first and third ones (Fig. 1, 2). Radiometric ages abtained from rocks of the
formation are 9.3 +£ 0.2 m. y. and 8.7 £ 0.7 m. y. (pyroxene andesite samples
from the Vihorlat peak according to J. S1avik et al. 1976).

Stages of volcanic events and their relation to the tectonic activity
Presented formational subdivision of volcanic products in the Vihorlat Mts.

corresponds to natural lithological units delimited from available field expe-
rience. Delimited formations and the composing complexes reflect basically
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magmatectonic development of this neovolcanic area. Nevertheless, single for-
mations bear also evidence on regionally effective movements in the time
of their generation during the Neogene in different degree. Therefore, for
purposes of correlation towards other Carpathian neovolcanic areas, the deli-
mited formations may be grouped into volcanic stages reflecting tectonic deve-
lopment of the whole orogenic belt.

According to achieved results, main volcanic events appeared almost syn-
chronously in all neovolcanic regions of Eastern Slovakia. Besides the Vi-
horlat Mts., contemporaneous volcanic activity occured also in the Slanské
vrchy Mts. and in the basement of the Vychodoslovenské nizina lowland acting
from the Upper Badenian till the Middle Pannonian. Similar duration of vol-
canic activity characterizes the development of neovolcanic edifices in the
neighbour Transcarpathian Ukraine, where it started in the Upper Badenian
(before 15 m. y.) and ended in the Pannonian (before 10.5 m. y.); G. P. Bag-
dasarian — L. G. Danilovich (1968).

Tectonic correlation of the rhyolite to rhyodacite magmatism of Upper
Badenian age encounteres difficulties due to weakly exposed pre-Sarmatian
formations. According to the geographical extent, the introductory acidic for-
mation had to have its centres along an elevational structure in the Upper
Badenian running parallel to the Pieniny klippen belt in its SW vicinity. The
formation represents the first and independent stage of volcanism in the Vi-
horlat Mts., overlapping the limits of this volcanic range.

During the second stage of volcanism, the first and second intermediate
formations originated. Both formations lie in stratigraphical underlier of the
third intermediate formation, accordingly, they are older. Subvolcanic rocks
of the first and second formation yielded also very near radiometric ages.
Radiometric evidence proved that the appearance of the first intermediate
formation may be placed into the Rotalia zone of the brackish Upper Bade-
nian d. So, the development of the explosive-effusive complex ranged into the
first intermediate formation may be deduced from orogenic movements of the
late Styrian phase. Succeedindly, probably during the Middle Sarmatian,
in time of latest Upper Badenian tectonic movements, the subvolcanic complex
of the first intermediate formation intruded.

Main movements occured in this stage of volcanism along faults belonging
to the Vrbnica fault system (SW—NE). Activity of the Tarnava, Klokoéav
and Michalovce—Jovsa fault may be evidenced. In places where these faults
crossed the Krivostany—Sejkov fault or the fault limiting the Humen-
né—Uzhgorod horst from the SW, magmatic masses of the second intermediate
formation pierced up (J. Slavik 1969).

The third stage of volcanism in the Vihorlat Mts. may be related to tectonic
activity during the Attic phase, when movements renewed along the Vrbnica
fault system. In places of crossing with faults accompanying the Pieniny
klippen belt, relative centres of volcanic activity were located. Products of the
third stage are represented by the huge third intermediate formation having
regional extent and by important subvolcanic bodies.

The independent, fourth stage of volcanism occured after tectonic consoli-
dation of the area. Youngest volcanic products of the stage extending into the
Lower Pannonian occur only on the peripheries of the central volcanotectonic
depression.
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The volcanotectonic depression and internal volcanic zones
of the Vihorlat Mts.

The volcanotectonic depression of the central Vihorlat Mts. has been deli-
mited in the course of geological mapping and by geophysical investigations
(M. Filo et al. 1975). It occurs between elevational points of Sninsky kamen
(1005 m. a. s. 1), Roh (858 m), Lomok (590 m), Mala Trestia (965 m) and
Motrogon (1018 m). In time of weakened volcanic activity after the accom-
plished first intermediate formation, the internal and crater-near portions
of proximate volcanic apparates collapsed. Such eruptional apparates outcrop
near the Morské Oko lake (in the Kapka brook valley) and in the Porubsky
brook source area. Over collapsed eruptional centres a single common volcano-
tectonic depression originated, elongated in SW—NE direction.

The collapse was controlled by older but continuously active faults of the
Vrbnica fault system, over crossings with longitudinal Carpathian faults
accompanying the klippen belt. The effusive-explosive complex of the third
and fourth intermediate formation covered mainly peripheral portions of this
volcanotectonic depression and gave apparent stratovolcanic style to the whole
structure (Fig. 3).

In the pauses between the first, second and third intermediate formation,
but mainly in time of finishing the third one, certain parts of the volcanotecto-
nic depression have been intensively altered by pneumatolytic-hydrothermal
agencies. Intense alterations are located around older volcanic: centres. The
most intensive postmagmatic alteration occured after the emplacement of the
subvolcanic complex closing the third intermediate formation. Then, below
the rock-barrier of the effusive-explosive complex, strong pervasive metasomatic
alteration, alumometasomatose and silification affected the vertically oriented
structures near the Morské Oko lake and in the Porubsky brook source area.
By these alterations, internal zones of the volcanic edifice became distinctly
evident. In both mentioned areas, subvertical structures contain’'pneumatolytic
and hydrothermally altered rocks originated in result of emplacement of sub-
volcanic magmatic bodies. These intrusions, though partially, again elevated
the formerly collapsed portions in the central volcanotectonic depression.

Outside of this central volcanotectonic depression, further internal volcanic
zones developed manifesting similar features in the Sokolsky brook source
area and below the Kyjov elevational spot.

The epigenetic mineralisation of the Vihorlat Mts.

Delimited neovolcanic formations are characterised also by independent
types of epigenetic mineralisation.

Necks and domes of rhyodacite originated in the Upper Badenian are
carriers of mercury mineralisation near Mernik village and in the vicinity
of Dubrinichi village in the Transcarpathian Ukraine. In the last area, rhyoda-
cite bodies acquire characteristics of microgranodiorite towards their deeper
portions (B. V. Merlich—S. M. Spitkovskaya 1974).

In the Vihorlat Mts., most important manifestations of epigenetic minerali-
sation are related to the third intermediate formation. This mineralisation
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occurs in spatial relations to high-cilica rocks (secondary quartzite), bodies of
which are located along the Vrbnica fault system between the Morské Oko
lake and Kyjov high. Peculiar significance of these mineralisation indices
follows from the apparition of diorite porphyrite bodies delimited by geophy-
sical measurements in areas where the indices occur. The main such area is to
the SW from the Morské Oko lake. There, an extensive intrusive body of
probably dioritic composition is probable in depths below 550—850 m having
areal extent about 3 sq. km (M. Filo et al. 1975). Over this, probably sub-
volcanic intrusive body, the hydrogeological drill-hole VH-4 has been located
and it pierced in whole lenght (210 m) intensively carbonatised and silicified
pyroxene andesite of the effusive-explosive complex. Altered rocks contain,
though disseminated but enduring impregnations of pyrhotite, pyrite, sfalerite
and chalcopyrite as well as lesser amounts of arsenopyrite and stannite
(R. Duda 1974).

The best known internal volcanic zone of the Vihorlat Mts. is the one
between Sninsky kamen high (1005 m) — Roh (858 m) — Lysak (858 m) —
Motrogon elevational spots (1018 m). In its central portions, a domatic body
of pyroxene andesite occurs, pierced by necks and dyke swarm of diorite
porphyrite to quartz diorite. In wallrccks of diorite-like rocks an about
100—200 m thick belt of massive high-silica rock occurs accompanied by
cavernous crater breccia the Ilatter girdiing a group of subvolcanic diorite
bodies. Main mineral contents of high-silica rocks are quartz, topas, andalusite,
diaspor, bohmite, natural mullite and corundum (Z. Bacsé 1971, J. Derco
et al. 1977). From ore minerals. tiny grains of molybdenium and bismuth
sulphides, tetradymite and wehrlite have been ascertained (R. Duda 1974).
The silicified crater breccia contains epigenetic quartz, clay minerals, hematite
and tourmaline.

The second and more external zone of approximately oval surficial shape
is formed by propylitized magmatites containing fresh calcite, quartz, chlorite,
pyrrhotite, pyrite. clay minerals and locally sphalerite (Fig. 7).

Over the high-silica rock bodies and in internal portions of propylitized
rocks of originally andesite composition, metallometric anomalies of molyb-
denium, bismuth, tin and fluorine were ascertained in covering soils. Anomalies
of zinc, silver and lead occur more externly from high-silica rock bodies over
external portions of propylitized rocks. Such anomalies have been found mainly
in the Ceremosniansky brook valley and in upper parts of the Skalny brook
valley. Anomalous values of element content are equal to three to eighty mul-
tiples of local clarcs in soils (Fig. 8).

The outer belt of altered rocks in the internal volcanic zone is formed by
chloritized and argillitized rocks. Anomalies of mercury were ascertained here
during metallometric and placer sampling of the area.

It must be stressed out finally, that the distribution of similar internal vol-
canic zones containing indices of fluorine mineralisation or alumometasomatic
secondary rocks delimits the independent metallotectonic zone of the Vihor-
lat Mts. This metallotectonic zone represents parts of the mountain range,
where perspectives to ascertain an economically important mineralisation are
the highest, according to so far obtained results.

Prelozil 1. Varga
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