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K 75. narodenindam akademika Dimitrija Andrusova

Celd geologickd spoloénost 7. novembra 1972 oslavuje vyznamné Zivotné
jubileum svetoznameho geol6ga akademika Dimitrija Andrusova.

Akademik Dimitrij Andrusov patri medzi najvyznamnejsich vedeckych
pracovnikov v geoldgii nielen u nds, ale i na celom svete. Podstatna cast jeho
vedeckej ¢innosti je spojend s geologickym vyskumom karpatske] sistavy.
Vysledky svojich vyskumov zverejnil takmer v 300 publikdcidch. Medzi naj-
vyznamnejsie prace z oblasti Zapadnych Karpat patri niekolkozvizkos é dielo
o stratigrafii, litolégii a tektonike najzlozitejsej tektonickej jednotky — brad-
lového pasma, spojené s vydanim viacerych geologickych méap. Tieto mapy st
dodnes prikladom preciznej geologickej prace. Prvym zdkladnym dielom pre
stavbu celych Zapadnych Karpét je ,,Guide des excursions dans les Carpates
occidentales®, ktoré napisal z prilezitosti III. zjazdu Karpatsko-balkdnskej
geologickej asocidcie v Ceskoslovensku. V tomto diele podal prvii syntézu geo-
logickej stavby Zipadnych Karpat. O hodnote tohto diela najlepsie svedéi td
skutoénost, Ze jeho nazory na geologicku stavbu Ziapadnych Karpdt s takmer
po polstoroénom odstupe v zakladnych ¢értdch platné dodnes.

Svoju dlhoroént vyskumnu ¢innost, ako aj vysledky geologickych vyskumov
pocetnych geolégov, z ktorych vidsinu sim vychoval, zhrnul vo velkolepom
monografickom trojzvizkovom diele ,,Geolégia Ceskoslovenskych Karpat®.
Na toto dielo nadvézuje tektonickd syntéza ,,Grundriss der Tektonik der nérd-
lichen Karpaten®, ktori publikoval pri prilezitosti XXIII. medzindrodného
geologického kongresu.

Okrem bohatej vyskumnej ¢innosti sa akademik Dimitrij Andrusov ako
univerzitny profesor s velkym nadsenim venoval viac ako tridsat rokov vy-
chove geologickych kddrov na Slovensku. S jeho menom je spojené aj zaloZenie
vietkych vedeckovyskumnych institicii na Slovensku. S vdakou a pocitom
hrdosti si pripominame, Ze aj zakladatelom a prvym riaditelom Geologického
tstavu Dionyza Stira bol akademik Dimitrij Andrusov.



S radosfou moéZeme konstatovaf, Ze toto vyznamné jubileum zastihuje
akademika Dimitrija Andrusova pri plnom zdravi, dusevnej sviezosti a pra-
covnom eldne. Vo svojej aktivnej a ¢inorodej prici pokraduje s rovnakym
zépalom ako pred rokmi. NielenZe nadalej usmeriiuje geologicky vyskum, ale
sdm pracuje na vyskume najmi bradlového pdsma, pricom vedie mladych
geolégov a aktivne sa zapdja do kazdej geologickej ¢innosti. S rovnakym
zépalom ako pred Styridsiatimi rokmi sa zapojil do priprav X. jubilejného
zjazdu Karpatsko-balkdnskej geologickej asocidcie. Zti¢astnil sa na vsetkych
jej zjazdoch a svojou ¢innostou prispieval k ich vysokej tirovni.

Pri tejto prilezitosti Zelime akademikovi Dimitrijovi Andrusovovi vela
zdravia a tspechov v jeho dalSej tvorivej préci, Zelime mu, aby nadalej usmer-
foval, vychovéival a mohol uplatnif v prospech geolégie a osobitne pre rozvoj
geolégie Zapadnych Karpét vSetky svoje bohaté vedecké znalosti a skiisenosti.

Pracovnici Geologického istavu
Diongjza Svira
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JAN SLAVIK* — VLASTIMIL KONECNY#**

VZTAHY TEKTONIKY A SUBSEKVENTNEHO NEOVULKANIZMU
ZAPADNYCH KARPAT

(9 obr. v texte, anglické resumé)

Abstrakt. Die Arbeit bringt mit sich die neuesten Ergebnisse des tekto-
nischen Studiums im Gebiet der Neovulkaniten in der Mittelslowakei und
der Vulkaniten in der Ostslowakei. Die Autoren legen neue chronologische
Daten von einigen Typen der Andesite vor und charakterisieren die tektonisch-
vulkanogene Entwicklung des Gebietes. Besondere Aufmerksamkeit wird der
Beziehung des Vulkanismus zu den Tiefenbriichen und ihrer Entstehung
gewidmet.

7 hladiska geotektonickej pozicie aredlov subsekventného neogénneho vul-
kanizmu k orogenetickému obliku Zipadnych Karpit je zrejmi objemové
asymetri¢nost rozlozenia vulkanizmu vzhladom na os postlaramského orogénu.
Zatial ¢o na vonkajdej strane karpatského oblika st prejavy vulkanizmu len
rudimentdrne (preparované vulkanické necky a dajky v oblasti Javoriny
a Lopenika na Morave a v oblasti Pienin v Polsku), na vniitornej strane oblika
sa v priebehu neogénu sformovali rozsiahle vulkanické pohoria.

Eruptivne produkty vonkajsej strany karpatského oblika st petrochemicky
posunuté k mediterannej provincii. Na vniitornej strane je vyvinutd asocidcia
alkalicko-vdpenatych hornin so 8irokym petrochemickym spektrom (andezito-
bazalty, andezity, dacity, ryolity) s velkou prevahou andezitovych hmét.
Pozicia vulkanickych centier na vonkajsej strane oblika, najméi na Morave
v z6éne magurského flysa, prejavuje urciti priestorovii afinitu k pieninskému
atesovému pdsmu; na tzemi Polska st vulkanické centrd situované priamo
v tlom. Vystup eruptivnych centier zrejme vyuziva tektonické poruchy v smere
peripieninského lineamentu.

* Slovensky geologicky urad, Prievozskd cesta 26, Bratislava
** (jeologicky tistav Dionyza Stira, Mlynskd dolina 1, Bratislava
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Zékonitostami vyvoja vulkanizmu na vnitornej strane karpatského oblika a jeho
vztahom k tektonickej mobilite v obdobi morfotektonického dotvérania Zapadnych
Karpét sa zaoberali viaceri autori (M. Kuthan 1948, 1963, 1967; F. Fiala 1956, 1962;
S. Duratny — O.Fusdn — M. Kuthan — J. Plané¢dr — L. Zbo?il 1968; V. Konedny
1970, J. Cveréko — R. Rudinec — J. Sldvik 1968, J. Slivik 1968a, 1968b). Podla
doteraz existujticej koncepcie vyvinu pre oblast stredoslovenskych neovulkanitov sa
povod andezitovych hmot odvodzoval od syntektonickej mobilizécie granitoidnych hmot
v oblasti kéry procesmi palingenézy v priebehu laramskej fazy vrasnenia (M. Kuthan
1956, 1967). Podla tejto koncepcie ¢ast granitickych hmot podliehala dalej diferencideii
v smere granit-granodiorit-gabro, ¢oho odrazom je trend erupeii neovulkanickych hornin
v smere ryolit-andezit-bazalt.

Podla st¢asného stavu pornatkov sa za zdroj andezitov povazuje oblast vrechného
plasta (H. Kuno 1966a, 1969; G. S. Gorskov 1969; A. K. Ringwood 1968a, 1969;
A. P McBirnP y 968& a ddl%i) Niektou’ autori v pnpude andezitov orogénnych oblasti

Na zaklade analngle sa pr nklaname k nazoru o povode andezitovej magmy neogénneho
vulkanizmu Zapadnych Karpét z oblasti vrehného pldsta. Prijatie tejto koncepcie objasni
podla nédsho ndzoru cely rad jestvujtcich protireéen.

Sukcesia eruptivnych hornin niektorych vulkanickych apardtov nasvedéuje tomu, ze
andezitovd magma podliehala diferencidcii pravdepodobne v plytkych podpovrchovych
rezervoaroch (V. Koneény 1970).

Najnovsie niektori autori povazuju velku ¢ast ryolitovich magiem v oblasti Zapadnych
Karpdt za magmy intrakrustilne (zdpadnd Ukrajina — E. . Malejev 1964; B. V. Merli¢
a i. 1968; v oblasti vychodného Slovenska — J. Sldvik 1968; J. Sliavik a kol, 1968;
v gevernom Madarsku — G. Pant6 1969. Pévod viésiny ryolitovych méds v oblasti stredo-
slovenskych neovulkanitov zo samostatnej acidnej magmy potvrdzuje J. Lexa (1969).
V tejto siivislosti treba poznamenatf, Ze ¢ast ryodacitovych a ryolitovych hmét je povazo-
vand za produkt diferencidcie andezitovej magmy v podpovrchovych rezervodroch
v priebehu vyvoja vulkanickych aparatov (V. Koneény 1970; J. Slavik 1968).

Vyvoj neogénneho subsekventného vulkanizmu prebiehal v obdobi relativ-
nej horizontilnej stabilizicie pohybov kéry v oblasti zdpadokarpatskej geo-
synklindly, t. j. v obdobi, ked dochddzalo k rozpadu orogénneho zizemia na
bloky so samostatnymi vertikdlnymi pohybmi izostatického typu.

Z analyzy priestorovej situdcie, ¢asovej postupnosti vzniku centier sub-
sekventného vulkanizmu, ich migricie a vyvoja jednotlivych vulkanickych
aparitov a pohori vyplyva tizka priestorova zivislost vulkanizmu od priebehu
vyznamnych tektonickych zén. Vysledky paleogeografickej analyzy potvrdzu-
ju, Ze ide Casto o starSie tektonické zény, resp. linie, rejuvenizované v priebehu
miocénu, ked dochddzalo k diferencovanym vertikdlnym pohybom jednotli-
vych blokov. Uvedené poruchové pasma, vyuzivané ako privodové cesty sub-
sekventného vulkanizmu predstavuji zrejme vyznamné zény krustilnej
diskontinuity s hlbinnym dosahom. V na3om prispevku sa zameriavame aj na
funkcie tychto vyznamnych tektonickych zén vo vztahu k subsekventnému
vulkanizmu.
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Z hladiska geotektonickej pozicie moézeme rozdelit neovulkanity Slovenska
do troch skupin:

1. Stredoslovensky neovulkanicky komplex (Kremnické pohorie, Stiavnické
pohorie, Hronsky Inovee, Vti¢nik, Krupinskd vrchovina, Javorie, Polana),
ktory lezi na slovenskom bloku, t. j. na fundamente centrilnych Zapadnych
Karpat.

2. Pasmo vulkanitov zac¢inajice Stirovskymi kopcami a pokractujice cez
tizemie Madarska pohoriami Cserhat, Matra, Biikk do Tokajskych hér a spit
na Slovensko do Presovského pohoria signalizuje podla nasej mienky v silade
s0 star§imi predstavami T. Budaya a kol. (1961) j. hranicu Zapadnych Kar-
pat, to znamend oddeluje ,,slovensky blok* od panénskeho masivu a v pripade
Presovského pohoria, ktorého postavenie je &pecifické, aj od tektonickych
elementov so znakmi vychodokarpatskymi.

3. Vihorlat so zretelne vychodokarpatskou poziciou pozdiznej vulkanickej
struktiry na tektonickej zéne medzi vrdsnenou flySovou geosynklindlou
a miocénnou molasou a pochované vulkanické pohorie na juhu Zemplina
(medzi Ciernou n/Tisou a KoSicami), signalizuje styk pandénskeho masivu
a vychodokarpatskych struktirnych elementov.

1. Priebeh a tektonické pozadie vulkanizmu v stredoslovenskej
oblasti

Krupinskd vrchovina

Prvé prejavy subsekventného neogénneho vulkanizmu (kyslé pyroklastika,
ryodacitové az ryolitové tufy) st na nasom tizemi zname z eggenburgu — kar-
patu v oblasti juhoslovenského sedimentaéného priestoru, ktory zahrnoval
ipelsko-rimavsk oblast a prilahlé casti Krupinskej vrchoviny. Vyznamni
tlohu v paleogeografickom vyvoji juhoslovenského sedimentacného priestoru
zohralo mobilné pasmo s priebehom SV — JZ, ktoré predstavovalo inverzny
tisek medzi pohybmi regionalnych celkov s opaénym zmyslom vertikdlneho po-
hybu. Uvedené padsmo sa v priebehu miocénu prejavovalo ako pidsmo morfo-
logickych elevicii — Sahanska elevacia (ID. Vass, — B. Tomdsek 1963) resp.
sahansko-dbelovska bariéra (M. Kuthan a kol. 1963). Pasmo tektonickej mobi-
lity, vyuzivané pri vystupe eruptivnych centier subsekventného vulkanizmu
hlavne v badene (tortén s. l.) je oznadené ako mobilnd zéna Sahansko-lysecka
(V. Kone¢ny — L. Zbo#til 1969). V obdobi pred rupelom oblast jv. od tohto
pdsma, t. j. oblast ipelsko-rimavskd, sa prejavuje vyzdvihovym elevaénym
pohybom: sedimenty eggeru a sp. miocénu si rozsirené v nadlozi denudovaného
krystalinika veporid (D. Vass 1964). Oblast sv. od uvedeného pisma, ktord
predstavuje vnutornejsie ¢asti Krupinskej vrehoviny, md naproti tomu depre-
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Obr. 1 Relikty produktov vulkanickej aktivity z obdobia burdigal — karpat (egenburg —
karpat) (stredné a juzné Slovensko)
Denudaénd hranica rozsirenia sedimentov:
1 — karpatu; 2 — helvétu s. s.; 3 — spodného burdigalu ( v morskom vyvoji)
Rozéirenie reliktov pyroklastického materidlu:
4 — v karpate; 5 — v helvéte s. 5.; 6 — v kontinentdlnom burdigale; 7 — v spodnom morskom burdigale;
8 — smer Bahansko-dbelovskej bariéry; 9 — a, b — smer transportu pyroklastického materidlu z pred-
pokladanych centier v severnom Madarsku; 10 — sa¢asné morfologické elevacie podlozia (predpokladany
priebeh)

Fig. 1 Relicts of Products of Voleanic Activity from the Burdigalian — Carpathian
(Eggenburgian — Carpathian Period) (Central and Southern Slovakia)

Denudation boundary of extension of sediments: 1 of the Carpathian: 2 — of the Helvetian 8. 8.; 3 —
of the Lower Burdigalian (in marine development). Distribution of relicts of the pyroclastic material:

4 — in the Carpathian: 5 — in the Helvetian 8. 8.; 6 — in the continental Burdigalian: 7 — in the lower

marine Burdigalian: 8 — direction of the Sahy-Abelov4 barrier, 9-a, b direction of transportation of the

pyroclastic material from the supposed centres in northern Hungary; 10 — Recent morphological elevation
of the basement (supposed course)

sivny, synklindlny charakter. Poukazuji na to relikty permskych a triasovych
hornin pri Leviciach a Hor. Tarovciach a kompletnejii sled v bzovickej depre-
sii; jura, krieda, paleogén (vrt GK-4). Koncom paleogénu a zatiatkom neogénu
dochéddza podla tohto pisma k zvratu tektonickej mobility (starosdvska fza);
oblast Krupinskej vrchoviny mé vyzdvihovy charakter, naproti tomu oblast
ipelsko-rimavska rytmicky klesa, ¢o sa prejavuje striedavym zaplavovanim
oblasti v obdobi chatt-akvitdn az karpat. Rozsirenie morskych zéplav v smere
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k SV bolo limitované Sahansko-dbelovskou bariérou, ktord fungovala ako
elevaénd Struktira az po baden (obr. 1). PozdlZnu elevaéni Struktiru prerusili
prietne depresie, ktorymi preniklo transgredujtice more do vnitornejsich Casti
Krupinskej vrchoviny.

Prvé produkty subsekventného vulkanizmu v stredoslovenskej oblasti st
zndme z morskych sedimentov eggenburgu (spodného burdigalu), ktoré st
transgresivne roziirené v nadloZi sedimentov eggeru (chat-akvitdnu) po hlav-
nej faze sdvskeho vrdsnenia a tvoria ich tenké (niekolko cm moené) polohy
biotitickych ryolitovych a ryodacitovych tufov. Kysly vulkanizmus v ottnangu
(vo vrchnom burdigale) zvySuje aktivitu a jeho vysledkom sd uloZeniny
ryodacitovych a ryolitovych tufov vo vysladenych sedimentaénych priesto-
roch. Absoltitnym datovanim K/Ar metédou je urceny vek tufov na 23—25
mil. rokov.* Je zaujimavé, Ze k maximélnej aktivite kyslého vulkanizmu
dochédza v obdobi, ked sa jednotny oligocénny severomadarsko-juhosloven-
sky sedimentadny priestor zadina rozpadaf na samostatné bloky na pozadi
generdlnej antecedencie oblasti. Kysly ryolitovy vulkanizmus pokratuje v ob-
dobi helvétu a karpatu (po staroftyrskych pohyboch), ako ukazuji polohy
ryolitovych tufov s postupne sa prerufujicou intenzitou az do spodného tor-
ténu (po mladostyrskych pohyboch). Vulkanické centrd tohto obdobia na
Slovensku nepoznidme. Produkty kyslého vulkanizmu boli na nafe tzemie
transportované eolicky (M. Markova 1963) a deponované vo vodnom prostre-
di. Ich p6vod odvodzujeme od vulkanickych centier, situovanych v severnom
Madarsku. (K/Ar metédou je uréeny vek tufov na 21,7 4 1,3 mil. rokov.)

G. Pant6 (1962) charakterizuje v oblasti Madarska sialicky explozivny
kysly vulkanizmus. Erupcie spja s vyvojom gribenovej struktiry sv. — jz.
smeru prevaine v jej okrajovych fastiach. Vyéleiuje tri etapy erupcii kyslého
materidlu: spodny ryolitovy tuf (burdigal), stredny ryolitovy tuf (spodny
tortén), vrchny ryolitovy tuf (sarmat).

Povazujeme za redlne paralelizovaf tieto produkty acidného vulkanizmu,
eolicky transportované na nafe tzemie, s prejavmi sialického vulkanizmu
v zmysle G. Pantéa (1962), najmi s jeho spodnym tufom a prenik ryolitovych
hmét k povrehu viazat na okraj prepadliny na panénskom bloku. Rudimentar-
ne prejavy andezitového vulkanizmu st zndme z oblasti sev. Madarska z ob-
dobf eocén — oligocén; hlavng aktivita prebieha od helvétu (Dunazug, Borszo-
ny) do sarmatu (Tokajské pohorie). Prvé prejavy subsekventného andezitového
vulkanizmu na nafom tzemi st biostratigraficky dokdzané a potvrdené abso-

#* Uvedené citdcie absolitneho datovania K/Ar metddou st prevzaté z prac: V. Koneé-
ny — G. P. Bagdasarjan — D. Vass 1970; G. P. Bagdasarjan — J. Slavik —
D. Vass 1971.
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Obr. 2 Relikty produktov andezitového vulkanizmu z obdobia spodného torténu (lanzen-
dorfskd séria) (juzné Slovensko)

1 — privodové systémy formécie Vinica — Pribelce (extrazie, domy); 2 — vulkanoklastické produkty
(brekcie, tufy), uloZené v morskom prostredi; 3 — oblast eruptivnych centier formacie Celovee — Opava
(vulkanické necky); 4 — vulkanoklastické produkty: a) — strednej vulkanickej zény (hlavne brekeie)
b) — periférnej vulkanickej zony (hlavne tufy a konglomerdty); ¢) — smer transportu vulkanoklastického
materidlu; 5 — eruptivne centrum formicie Lysee (d6my); 6 vulkanoklastické produkty: a — strednej
vulkanickej z6ny (hlavne brekeie); b — periférnej vulkanickej zony (hlavne tufy a konglomerdty); ¢ —
smer transportu vulkanoklastického materialu; 7 — &tarovsko-kovacovsky vulkanosedimentaény komplex
morsky; 8 — odkryvy predvulkanického predneogénneho podlozia; 9 — hranice prickopovej prepadliny
hornostrharskotrendskej; 10 — priebeh vulkanotektonickej zony sahansko-lyseckej; 11 poruchovi zona
cervenansko-tisovnicka; 12 — pornchova zona Senohrad Litava

Fig. 2 Relicts of Products of Andesite Voleanism from the Lower Tortonian Period
Lanzendorf Group) Central and Southern Slovakia

1 — Feeding systems of the formation Vinica — Pribelce (extrusions, domes); 2 — voleanoclastic products
(breccias, tuffs), situated in marine environment; 3 — region of volcanic centres of the Celovee — Opava
formation (voleanic necks); 4 — voleanoclastic products: a) — of the central volcanic zone (mainly brec-
cias); b) — of the peripheral volcanic zone (mainly tuffs and conglomerates); ¢) — direction of transporta-
tion of volecanoclastic material; 5 — eruptive centre of the Lysec Formation (domes); 6 — volcanoclastic

14




litnym datovanim v spodnom torténe (lanzendorfsk4 séria) a st spojené s mo-
bilitou 8ahansko-lyseckej zony. (V. Koneény 1970).

Zaciatok spodného badenu (spodny tortén, lanzendorfskd séria) je spojeny
s novym zvratom tektonickej mobility. Uzemie sv. od Sahansko-dbelovskej
bariéry intenzivne klesd a samotnd bariéra strica vyznam ako pdsmo morfo-
logickych elevicii; transgresia mora od JZ ju prekondva a zaplavuje vnitornii
cast Krupinskej vrehoviny a stdva sa ¢astou novovznikajiceho sedimentaéného
priestoru Podunajskej niziny. Ipelskd kotlina sa naproti tomu stabilizuje
a postupne sa zac¢ina vyklenovat. V smere inverzného tseku predstavovaného
mobilnou zénou Sahansko-lyseckou (ktord zhruba koresponduje s priebehom
sahansko-dbelovskej bariéry), dochiadza medzi pohybmi regionilnych celkov
k vzniku eruptivnych centier andezitového vulkanizmu (obr. 2). Zéna je geo-
fyzikalne vymedzend ako pasmo horizontialnych gradientov s priebehom
SV — JZ a sirke cca 4 km. Jej j. okraj zodpoveda zhruba juinej vetve mu-
ransko-divinskej linie v zmysle O. Fusdna a kol. (1969). V smere mobilnej
zony Sahansko-lyseckej vystupuji najprv intruzivno-extruzivne telesd v jej
jz. ¢asti v submarinnom prostredi v sublitorilnej az litordlnej zéne. Eruptivne
centrd vulkanizmu pyroxenického andezitu (amfibol) formécie Vinica — Pri-
belce st vyrazne linedrne usporiadané v smere Sahansko-lyseckej zény. Abso-
litnym datovanim je uréeny vek vulkanickej aktivity na 18,5 |- 0,9 mil. rokov.

V priebehu lanzendorfskej série (spodny tortén) more docasne ustupuje
z vychodnych ¢asti Tpelskej kotliny a prilahlych ¢asti Krupinskej vrchoviny
(mladostyrske pohyby) a spésobuje denudaciu produktov formicie Vinica —
Pribelce. Po kriatkom preruseni sedimenticie v spodnom torténe dochddza
v priebehu novej transgresie mora smerom na V v pribreznej zéne k aktivovaniu
centier forméacie Celovee-Opava (necky, dajky). Eruptivne centra boli zalozené
v stvislosti s formovanim sedimenta¢ného priestoru v centrélnej ¢asti krupin-
skej depresie na krizovani systému SSV — JJZ s priebehom mobilnej zény.
Explozivna aktivita pyroxén-andezitového vulkanizmu spdsobila sformovanie
rozsiahleho vulkanického aparitu séasti v morskom a séasti v limnicko-lakus-
trinnom az limnickom prostredi, ktory je vybudovany prevazne z pyroklastic-
kého materidlu. Vek aktivity je uréeny na 18,4 4 0,5 mil. rokov. V stvislosti
s blokovymi pohybmi pri formovani prepadliny horno-strharsko-trenéskej sa
aktivuje vulkanické centrum v sv. Casti zény v oblasti Lysec.
Explozivna aktivita vulkanizmu pyroxenického andezitu s amfibolom vytvo-
rila monogénnu vulkanickd formu s extriziami démov amfibolického andezitu

P - i —— = — —

products: a) — of the central voleanic zone (mainly breccias); b) — of the peripheral voleanic zone (mainly
tufts and conglomerates); ¢ — direction of transportation of voleanoclastic material; 7 — Starovo — Kovéa-

¢ovd volcanic — sedimentary marine complex; 8 — exposures of prevolcanic Pre-Neogene basement;

9 — boundaries of the Horné Strhare Trené graben; 10 — course of the Sahy — Lysee volcanotectonic
zone; 11 — Cervenany Tisovnik tectonic zone; 12 Senohrad — Litava tectonic zone
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v zévere aktivity. Obdobie aktivity je uréené na 18,2 + 0,8 mil. rokov. V smere
k JZ sa sahansko-lyseckd zdéna vélenuje do severnych okrajov pohoria Bor-
zsony (severné Madarsko) a na tzemf Slovenska do oblasti Sttrovskych kopcov.
Vulkanickd aktivita md &asovo analogicky pulz so smerom zény sv. od Siah
V morskych sedimentoch lanzendorfskej série su vyvinuté pyroklastiks bio-
titicko-amfibolickych andezitov, ktoré st vyssie vystriedané pyroklastikami
hyperstén-amfibolického andezitu (E. Karolusova 1965).

Z uvedenych tidajov vyplyva, Ze sahansko-lyseckd zéna predstavuje pasmo
tektonickej mobility medzi regiondlnymi celkami s opaénym zmyslom verti-
kélneho pohybu, ktoré sa uplatiiovalo v paleogeografickom vyvoji tizemia.
Na hlboky dosah zény poukazuje skutocnost, Ze slizila na vystup hmét sub-
sekventného andezitového vulkanizmu podkérového typu. Charakteristicks
je ¢asové zbliZenost aktivit eruptivnych centier a petrochemickd pribuznost
eruptovanych hmét. Aktivovanie Sahansko-lyseckej zény v obdobi lanzen-
dorfskej série (spodny tortén) je spojené s presunom sedimentaéného priestoru
z ipelsko-rimavskej oblasti do vnutornejsich ¢asti Krupinskej vrchoviny
a vychodnych ¢asti vznikajiiceho sedimentaéného priestoru Podunajskej nizi-
ny.

Javorie, Polana (obr. 3)

V priebehu badenu (tortén) sa blokové subsidencia prestiva k SZ. V stivislosti
s migraciou tektonickej mobility aktivuji sa vulkanické centrd Javoria a Po-
Tany. Vulkanizmus pokracuje synchrénne s postupujtcou ingresiou brakickych
az sladkovodnych panvi na klesajice bloky. Podla interpretécie gravimetrickej
mapy v stavbe hlbokého podlozia masivu Javoria je identifikovany priebeh
poruchového pédsma sv. — jz. smeru, ktoré zodpovedd pokracovaniu linie
Pohoreld. Centrilna vulkanickd oblast Javoria je situovand na krizovani
uvedenej linie s prieénym systémom SZ — JV smeru (V. Koneény — L.
Zbotil 1970). (Obr. 3). Vulkanizmus méd v pociatoénom obdobi explozivny
charakter intermedidrnych az bézickejsich andezitov, v pokrocilejsom stadiu
pri efuzidch bazickych andezitov az bazalto-andezitov do vodného prostredia

=3 ——

5 — stratas of volcanoclastic masses predominantly of explosive origin; 6 — hyaloclastite breccias 7 —
extrusions and effusions of amphibole — biotite andesite (domes, cumulo-domes, lava flows) ¢) 8 — area
externally of stratovolcanic apparatuses (peripheral volcanic region): — complexes of volecanoclastic rocks
with predominance of transported material (predominantly deposition in water environment); 9 — products
of rhyolite volcanism, predominantly extrusive — effusive forms (domes, lava flows) sub-ordinately
volcanoclastics; 10 — sediments of intravolcanic basins; 11 — exposures of the Pre-Neogene basement
(Paleogene, Mesozoic, Paleozoic) occurring in the voleanic region; 12 — course of main volcanotectonic
zones projected from the plan of the structure of deep basement; 13 — course of complementary tectonic
dislocations to the main volcanotectonic zones; 14 — tectonic systems disturbing the volcanic complexes;
15 — limitation of volcanotectonic depressions; 16 — limitation of volcanotectonic horsts
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Obr. 3 Relikty produktov vulkanizmu z obdobia spodny tortén — sarmat (stredné
a juzné Slovensko)
1 — 11 — vulkanické aparaty stratovulkanového typu:
a) 1 — 3: centrdlna vulkanicka oblasf: 1 — pasma hydrotermdlne premenenych hornin; 2 — intrazie
v arovni vulkanického komplexu (dajky a silly dacitov); 3 — podpovrchové a subvulkanické intrazie

(granodiority, diority, dioritporfyrity atd.);

b)4 — 7: oblast vlastnej stratovulkdanovej stavby: 4 — ldvové prady pyroxenického andezitu
(+ amfibol, + biotit); 5 — uloZeniny vulkanoklastickych hmét prevazne explozivneho pévodv; 6 — hyalo-
klastitové brekcie; 7 =~ extrazie a effizie amfibol — biotitického andezitu (domy, kumulodémy, livové

prudy);
¢) 8: oblasf externe stratovulkanovyech apardtov (periférna vulkanickd oblast): — kom-
plexy vulkanoklastickych hornin s prevahou transportovaného materidlu (uloZené prevazne vo vodnom
prostredi); 9 — produkty ryolitového vulkanizmu prevazne extruzivno-efuzivne formy (domy, ldvové
prady) podradné vulkanoklastikd; 10 — sedimenty intravulkanickych kotlin; 11 — odkryvy predneogén-
neho podlozia (paleogén, mezozoikum, paleozoikum) vystupujice vo vulkanickom aredli; 12 — priebeh
hlavnych vulkanotektonickyeh z6n premietnuty z pldnu stavby hlbokého podlozia; 13 — priebeh doplfiu-
jucich tektonickych portch k hlavnym vulkanotektonickym zénam; 14 — tektonické systémy poruiujtce
vulkanické komplexy; 15 — obmedzenie vulkanotektonickych depresii; 16 — obmedzenie vulkanotektonic-

kych hrasti

Fig. 3 Relicts of Products of Volcanism from the Lower Tortonian — Sarmatian Period
(Central and Southern Slovakia)

1 — 11 — volcanic apparatuses of stratovolcanic type: a) 1 — 3: central volcanic area: 1 — zones of hydro-

thermally altered rocks; 2 — intrusions at the level of the volcanic complex (dykes and sills of dacites);

3 — subsurface and subvolcanic intrusions (grandiorites, diorites, diorite porphyrites ete.); b) 4 — T7: area
of proper stratovolcanic structure: 4 — lava flows of pyroxene andesite (+ amphibole, + biotite);

2 Geologické préce. . . | Iz




dochddza k sformovaniu hyaloklastitového komplexu. Obdobie uvedenej akti-
vity je absolitnym datovanim uréené na 16,4 + 0,6 mil. rokov. Vulkanizmus
pokraéuje v suchozemskom prostredi vylavmi acidnejSich pyroxenickych
andezitov s amfibolom. Do zdvereéného obdobia spadd sformovanie pokleso-
vého pidsma v smere Viglas-Rohy a vznik dajkovych telies acidnejsich di-
ferencidtov (amfibol-biotiticky dacit a ryodacit) s radidlnou orientdciou v sme-
re k okraju centrilnej zény (V. Koneény 1969).

V' centrilnej oblasti vystupuji malé intruzivne telesi (pyroxenické diorit-
porfyrity, amfibol-pyroxenické diorit-porfyrity, gabrodiorit-porfyrity) s kon-
taktnymi G¢inkami na okolité horniny (J. Valach 1966). Mladsia vekové
relicia komplexov Javorie voti komplexom Stirovskych kopcov a Krupinskej
vrchoviny je odvodena na zdklade superpoziéného vztahu produktov Javoria
k produktom juznej zény Sahansko-lyseckej (V. Koneény 1970). Biostrati-
grafické i podrobnejsie chronostratigrafické dokazy zatial chybaju.

Vulkanicky apardt pohoria Polany tvoria explozivno-efuzivne produkty
pyroxenického andezitu (+ amfibol 4 biotit), podradne telesi ryodacitov.
Bazilna ¢asf vulkanickej struktiry bola deponovand vo vodnom prostredi
limnického typu, vyssie ¢asti v suchozemskom prostredi. Vulkanicky aparait
mé vyrazne stratovulkdnovy typ stavby. V centrilnej oblasti st urdené telesi
dioritu. Stratigrafickd pozicia hlavnych mds vulkanogénneho komplexu po-
horia Polany pre nedostatok chronostratigrafického a biostratigrafického ma-
teridlu nie je zndma. Najmladsie produkty tohto pohoria lezia podla M. Pulca
(1969) v nadlozi ,,pohronskej &trkovej formécie (oblast Lubietovej). Podla
toho mozno usidit, Ze vulkanicka aktivita v oblasti Polany pretrvavala az do
pliocénu.

Stiavnické pohorie, Kremmické pohorie, Hronsky Inovec
a Vtacénik (obr. 3)

Po eocéne sa Sirsia oblast dnesnych pohori stiva saéastou elevaéného pasma.
Os vyklenovania mala smer SV — JZ a na obidvoch jej kridlach.sa vytvorili
paralelné sedimenta¢né priestory, v ktorych na JV prebiehala sedimentécia
karpatu (GK-3 — Rykynéice), eggenburgu, ottnangu, helvetu, karpatu (GK-4
— Bzovik) a na SZ ottnangu — hornonitrianska panva.

NajzloZitejii bol vyvoj vulkanizmu v oblasti Stiavnického pohoria, ktory sa
uskuto¢nil v priebehu niekolkych vyvojovych etip (V. Koneény 1970)
v tasovom intervale od 17,0 4+ 0,5 mil. rokov do 13,5 + 0,5 mil. rokov, t. j. od
rozhrania lanzendorfskej série do sarmatu. V priebehu 1. etapy bola explozivno-
efuzivnou aktivitou intermediirnych az béazickych andezitov (4~ amfibol 4
-+ biotit) vybudovanid komplexni stratovulkdnova stavba, resp. niekolko
kumulovanych stratovulkdnovych aparitov. V zdvere aktivity tejto etapy
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vystapili v centrilnej oblasti intruzivno-extruzivne telesa pyroxenického ande-
zitu a pyroxén-amfibolického andezitu (-+ biotit 4 kremen), orientované pred-
nostne v smere SSV — JJZ az v SV — JZ. Absolitnym datovanim K/Ar meté-
dou je urceny vek 17,0 - 0,5 mil. rokov.

V obdobi do¢asného vulkanického pokoja (II. etapa) sa formuje poklesové
pasmo s priebehom v smere SSV — JJZ (intravulkanickd panvicka B. Stiav-
nica), v ktorom dochddza k tufiticko-lignitickej sedimentacii (J. Kovdcik
1965). Po obdobi vulkanického pokoja nastidvaji erupcie pyroklastickych hmot
amfibol-biotitického andezitu. Za nimi nasleduji extrizie mas amfibol-biotitic-
kych andezitov pozdlZ koncentrickej truktary (I11. etapa) v podobe démovych
telies a ldvovych pradov, ktoré tiekli v smere do centrilnej oblasti a prekryli
sedimenty intravulkanickej panvicky. K/Ar metédou je potvrdeny vek démo-
vych telies na 16,0 4+ 1 mil. rokov.

V priebehu masovych extrizii pozdlz koncentrickej mobilnej zény dochddza
ku kolapsovaniu centrilnej oblasti. Kolapsované komplexy si v subvulkanic-
kych drovniach intrudované dajkami dacitov (podla A. Mihalikovej 1966
kremenno-dioritovych porfyrov) hlavne v okrajovych c¢astiach, zatial, ¢o
v centrdlnejsich ¢astiach okrem dajkovych intrazii dochadza k rozsiahlym
intraziam sillového typu. Sillové itrniizie prednostne sleduji rozhranie medzi
podlozim a bédzou vulkanického komplexu. Do obdobia po vzniku kolapsove;j
Struktary spadaja procesy aredlnej propylitizdcie, ktoré v girokom meradle
postihuji kolapsované komplexy vulkanickych hornin, vrdtane podpovrcho-
vych intrazii dioritov, granodioritov a intrazii dacitov. V nasledujticej (IV.)
vulkanickej etape pokracuje explozivno-efuzivna aktivita pyroxén-andezito-
vého vulkanizmu (- amfibol |- biotit), ktord vedie k vytvoreniu rozsiahlej
stavby stratovulkanového typu.

Hlavnym typom explozivnej aktivity s erupcie vulkdnskeho, ultravulkan-
skeho a pelejského typu, erupcie nuees ardentes a podradne i erupcie popolo-
vych pradov (ash flows), ktoré podmienili vznik hornin ignimbritového typu.
Pemzové tufy Biely Kamen st datované na 15,7 4+ 0,5 mil. rokov. V zdvere
andezitového vulkanizmu (13,5 + 0,5 mil. rokov) nastivaji v najexternejsich
¢astiach stratovulkdnovejstavby efazie lavovych pridov do vodného prostredia
(obl. j. od Bohunic). V zdvere vulkanizmu Stiavnického pohoria antecedentny
pohyb centrialnej oblasti vedie v koneénom dosledku k vytvoreniu hrastove]
§truktiry. Vykleniovanie a dvihanie centralnej oblasti sprevadza vyvoj pokle-
sovych Struktiar pri jej periférii. Pri vychodnom okraji je to grdbenova struk-
tira Ilija — B. Beld (amplitida poklesu je viac ako 1 500 m). PozdiZ z. pokle-
sovej zony (povazanska porucha — L. Rozloznik 1966) nastivaji extrazie
ryolitov. Vyklenutie a vyzdvih centrilnej oblasti v postkolapsovom Stédiu st
analogické procesu vzniku ,,resurgent cauldrons®, ktory navrhli R. L. Smith—
R. A. Bailey 1968. Do obdobia po ukonéeni vulkanizmu spadd vznik 7l
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polymetalického zrudnenia, ktoré vyuzivaji poruchové pisma sv. — jz. az
88V. — jjz. smeru.

Centrdlna oblast v priebehu vydvihového pohybu netvori jednotny celok,
ale je dislokovand podla smerov SSV — JJZ az SSZ — JJV na &iastkové bloky
s réznym stupfiom vertikdlneho pohybu. Na kriZovani uvedenych smerov
vystupuji bazaltové, milo diferencované magmaty za vzniku explozivno-efu-
zivnej aktivity (vulkanicky neck Kalviria a neck pri osade Kyshybel). V maxi-
malne vysunutej asti hrastovej stavby st denudédciou odstrinené vulkanické
komplexy a obnazené podpovrchové intriizie dioritov a granodioritov, ktoré L.
RozloZnik (1966, 1969) povazuje za laramské intrizie v oblasti mezozény.
Novsie tidaje potvrdzujii podpovrchovy charakter intrizii (J. Lexa 1969).
Casové tidaje absolitneho datovania (20,5 4 0,8 a 15,0 + 0,9 mil. rokov
ako aj litkové zloZenie a priestorové vzfahy poukazuji na geneticky vztah
k vyvoju neogénneho subsekventného vulkanizmu. Zédverom mozno konstato-
vaf, Ze najmobilnejsi tektonicky systém v priebehu vyvoja apardtu je smer
SV — JZ az SSV — JJZ. V zavere vulkanizmu sa znovu aktivizuje a stiéasne
slizi pri vystupe hydrotermélnych roztokov a vzniku rudnych Zil.

Vulkanizmus Kremnického pohoria (F. Fiala 1962; J. Forgaé — L. Zbo¥il
Bodnar — M. Fillo 1969) bol kontrolovany tektonickou siefou sj. dispozicie.
Vulkanicky komplex sa vyvinul v priebehu badenu (tortén s. 1.) az pliocénu.
Najstarsie erupcie reprezentuje pyroxenicky andezit (4 amfibol 4~ biotit). Na-
sledujice erupcie st charakterizované eftiziami ldv a explozivnou aktivitou
amfibolicko-pyroxenickych andezitov. Dalej nasleduji erupcie pyroxenickych
andezitov s podradnym amfibolom a biotitom, potom extrizie amfibol-bioti-
tickych andezitov a v ich nadlozi livové efazie pyroxenického andezitu, ktoré
st uréené absolttnym datovanim 15,2 4 1 mil. rokov. DalSie extrizie ryolitov
sa uskuto¢nili prevazne pozdlz tektonického smeru S — J v podobe démovych
telies a ldvovych pridov. Absolitnym datovanim je uréeny vek 11,2 + 0,3 mil.
rokov. Ryolitovy vulkanizmus je podla J. Lexu (1969) produktom samostat-
nej acidnej magmy. Ziver vulkanizmu predstavujia erupcie andezitoidnych
¢adi¢ov v podobe livovych pridov a Zil, ktorych aktivita spadd do pliocénu.

Z vulkanotektonickej analyzy vyplyva, Ze dominantnym tektonickym sme-
rom, ktory shiZil ako vystupové cesty subsekventného vulkanizmu, bol smer
S — J az SSZ — JJV. Tento smer sa uplatnil aj v postvulkanickom vyvoji
spolu s obnovenim zlomovych systémov zzs. — vvj. smeru. Z pozorovania
vzajomnych stratigrafickych vzfahov vulkanizmu v oblasti Stiavnického
a Kremnického pohoria vyplyva, Ze aktivita pretrvdvala v Kremnickom pohori
do pliocénu.

Podla tektonickej pozicie vulkanizmu v Kremnickom pohori mozno kon-
statovaf, Ze hlavna masa vulkanitov je spiatd s mohutnou tektonickou zdnou,
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na ktorej vznikli depresie reprezentované tur¢ianskou a ziarskou kotlinou. Tato
gtruktira s niekolko tisic metrovymi vertikdlnymi pohybmi je kontrolujicim
distribuénym systémom neovulkanitov Kremnického pohoria.

Vyvoj vulkanickych komplexov Pohronsky Inovec a Vtaénik sleduje zlomo-
vy systém, obmedzujici velkd &truktirnu eleviciu karpatského substritu,
ktord z juhovychodu lemuje pohorie Tribeé¢ a pod neovulkanitmi Vtdénika ju
mozeme sledovat az do oblasti Handlovej (prekop 5104 a cely rad vrtov, kto-
rymi bola zachytend elevdcia permo-triasového reliéfu s kvarcitmi a mela-
fyrmi). Tektonické linie, na ktorych st rozlozené vulkanické centrd, ale i daj-
kové systémy, maji ssv.—jjz. smer. Hlavny systém tohto smeru oznacuji
K.Karolus—J.Forgac (1969) ako systém novobansko-klakovsky. Vulkaniz-
mus prebieha v dvoch hlavnych obdobiach. Prva vulkanické fiza, petrograficky
i situaéne dobre preftudovand najméi v hornonitrianskej kotline (J. Slavik
1959), sa odohrala podla dnesnych litostratigrafickych koreldcii v spodnom
badene (tortén s. 1.) a tvoria ju predovSetkym andezity réznych variét (pyro-
xenické, pyroxexicko-amfibolické a amfibol-biotitické s grandtom). V priebehu
vulkanizmu mozno sledovaf postupné rozirovanie pola vulkanickych apa-
ratov. Najstarsie, velmi zlozité vulkanické Struktiry dnes vystupuji v cen-
tralnej Casti pohoria medzi Prochotou a Klakom, mladgie komplexy st lepsie
vyvinuté na periférii. Spodnd vulkanickd etdz bola v priebehu vysSej Casti
badenu hlboko erodovand a produkty boli siroko rozplavené (asi az do oblasti
béanovskej kotliny). V prestdvke vulkanickej ¢innosti doslo k subsidencii,
vytvoreniu uhlonosného bazénu (hornonitrianska uholnd panva) s loZiskami
Handlova a Novaky (J. Sldvik 1960) a mocného nadloZného komplexu ilov,
v ktorych sa prejavuje niekolko kratkych epizéd ryolitového vulkanizmu
v handlovskej oblasti. Podla poslednych biostratigrafickych studii J. Gaspa-
rika a E. Planderovej (1970) je vek uhlonosného sivrstvia stanoveny na
spodny sarmat. Koncom vrchného badenu sa objavuje na povrchu novy tzv.
nadlozny vulkanizmus, (J. Slavik 1963), ktory pretrviava cez sarmat az do
pliocénu (M. Brodiian — J. Slavik 1966). Zacal sa ryolitmi a pokracoval cez
amfibolické andezity, bazalto-andezity do pyroxenickych andezitov strato-
vulkanovej stavby a v termindlnych obdobiach niZSieho pliocénu presiel do
rozsiahlych ldvovych poli. Komplexny vulkanoplutonicky vyvoj tejto oblasti
signalizuji nélezy hlbinnych spessartitickych hornin s niekolko centimetrov
velkymi amfibolmi a stredne bazickymi plagioklasmi vo forme stirodych
uzavrenin v juznej ¢asti Vtdénika a uzavreninami biotitického granodioritu
v hornindch centrilneho Vtaénika (Vt-V 32 640,5 m) jz. od Handlovej.
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Obr. 4 Findlny bazaltovy vulkanizmus (juzr é Slovensko)

1 — pliocén: relikty findlneho bazaltového vulkanizinu (livové prady, necky, dajky, podradne pyro-
klasticky rateriil)

Fig. 4 Final Basalt Volcanism

1 — Pliocene: relicts of final basalt volcanism (lava flows, necks, dykes, subordinately pyroclastic

material)

Findlny vulkanizmus stredoslovenskijch neovulkanitov (obr. 1)

Kratogeniziciu stredoslovenskej neovulkanickej oblasti najmarkatnejgie
signalizuji produkty finalneho vulkanizmu — horniny typu alkalickych bazal-
tov v oblasti Novej Bane, Banskej Stiavnice i Zvolena, ale hlavne v oblasti
medzi Lu¢encom a Filakovom.

2. Priebeh a tektonické pozadie subsekventného neovulkanizmu
vychodného Slovenska

Pooligocénny vyzdvih karpatskej paleogénnej geosynklindly sprevidzalo na
J postupné klesanie stabilného bloku. Spodnomiocénne subsidenéné pohyby sa
odohrali na tizkom pase pozdiZ j. okraja zény pieninskych titesov, éo zddraznilo
permanentni tektonicki aktivitu pripieninského lineamentu. Len v oblasti
Presova sa sedimentaény priestor rozsiruje na juh pozdiz sj. hornddskeho zlomu
(obr. 5). Prvou neogénnou vulkanickou udalostou na vychodnom Slovensku
bola erupcia kyslého ryolitového pyroklastického materidlu v burdigale (eggen-
burg). Jej produkty nachddzame v éelovskej formécii — najstarSom neogén-
nom sedimentaénom priestore — medzi pdsmom pieninskych ttesov a mezo-
zoickym blokom humenského typu, na tenkom plasti hornin centrdlnokarpat-
ského paleogénu (prittesovi elevicia).

V priebehu helvétu s. s. doslo k stlaceniu, vyzdvihnutiu a éiastoénej erézii
burdigalského (eggenburg, ottnang) sedimentaéného priestoru a k zaloZeniu
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nového sedimentaéného priestoru karpatu. Situovany bol juznejsie ako burdi-
galsky sedimentaény priestor. Ide o rozsiahly morsky hypersalinny bazén,
zaberajici prakticky c:li severnti polovicu dnesnej vychodoslovenskej no-
génnej panvy. Vulkanizmus sa vSak objavuje len v jednom bode — v sz. cipe
sedimentaéného priestoru — v oblasti Prefova. Tu sa objavuje na povr:hu
(J.Slivik 1968 — J. Cverc¢ko a i. 1968) komplex ryolitovych pyroklastik
a tesne nad bdzou sivrstvia karpatu v podlozi evaporitov. Vulkanické centrum
bolo situované v oblasti krizenia sa hornadskeho zlomového systému s pozdii-
nymi zlomami, paralelnymi s pripieninskym lineamentom. Inde sa vulkanity
karpatu nenachadzaji. Prudky zvrat nastdva v priebehu sp. badenu (spodného
torténu), ked sa preformoviva sedimentaény priestor a sedimentécia zachva-
cuje takmer celti plochu dnesného vychodoslovenského neogénu. Vznikd cely
rad vulkanickych centier situa¢ne i geneticky viazanych na okrajové zlomy
sedimentaéného priestoru (obr. 6). Pri opakovanych explézidch bolo z tychto
vulkanickych centier deponované v sedimentaénom priestore viaz ako 800 km?
vulkanického popola ryolitového zloZenia (N. Hrabovec, Oreské, Borola, Kle-
¢enov, Stretava, Albinov — J. Cveréko — R. Rudinec — J. Slavik 1968).
Pritom pozdlZ s. okraja sedimentainého priestoru si uloZené len jemnozrnné,
dokonale vytriedené tufy a pozdiz j. okraja sedimentacného priestoru si
uloZené hrubgie pemzovité a litoklastické tufy. Tak ako na severe sa postupne
od eggenburgu do badenu vytvorila prittesovd elevicia, s ktorou je spaty
pozdizny rad vulkanickych aparatov, na juhu sa v priebehu baden az stredny
sarmat vytvorila zemplinska (zemplinsko-beregovska — J. Slavik 1968) ele-
vicia, s ktorou je spity vznik rozsiahleho systému vulkanickych apardtov,
synchrénnych s jej formovanim. Koniec tejto vulkanickej aktivity signalizuji
najskér hrubé ryolitové pyroklastikd, leziace na béze bolivino-buliminovej
zény v oblasti Zipova. Ich vek, stanoveny G. P. Bagdasarjanom (G. P.
Bagdasarjan — D. Vass — J. Sldvik 1971), zisteny zo vzorky z vrtu v okoli
Zipova, je 16 + 2 mil. rokov. Ryolitovy vulkanizmus v zemplinskej elevacii
pretrviva az do morského vrchného torténu (tortén s. s., baden b, ¢, spiro-
plektaminové — bolivino-buliminovéd zéna vrchného torténu), ked dochddza
na vychodnom Slovensku k prvej rozsiahlej vulkanickej aktivite andezitového
zlozenia (Zatin, Svinica az do pohrani¢nej Gasti Tokajského pohoria, Plesany,
Kréalovsky Chlmec obr. 7). Tym sa vyvinulo prvé vulkanické pohorie vychod-
ného Slovenska, dnes v désledku neskorsich subsidenénych pohybov poklesnuté
a zakryté. St to hlavne subakvilne, ale aj povrchové vylavy bézickych ande-
zitovych magiem. Moenost pridov dosahuje niekolko 100 m. Vek andezitu
z vrtu Zatin 1 uréil G. P. Bagdasarjan na 16 + 0,8 mil. rokov.

V najvrchnejfom stvrstvi torténu (baden d, koléovské stvrstvie) vznikol
na s. okraji panvy (Zamutov) rozsiahly ryolitovy vulkén, ktorého pyroklastické
produkty pokryvaji zna¢ni plochu panvy (J. Slavik 1968, J. Cvertko —
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Obr. 5 Eggenburg — ottnang — karpat (burdi- 1 — predpokladand hranica rozsirenia
gal — karpat) (vychodné Slovensko) scdimcn.tal:uého priestoru eggenbur-

gu + Ciastoéne ottnangu; 2 — pred-
Fig. 5 Eggenburgian — Ottnangian — Carpathian pokladand hranica rozéirenia sedimen-

tatného priestoru karpatu. Rozéirenie
reliktov  pyroklastického materidalu
(lenryolit): 3 — v eggenburgu (eolicky
transport z neznameho zdroja); 4 —
v karpate (s predpokladanym vulka-
nickym centrom), Hlavne tektonické
elementy kontrolujace vulkanizmus;
5 — hornadsky zlomovy systém
a kapusiansko-toplansky zlomovy sys-
tém

(Burdigalian — Carpathian) (Eastern Slovakia)

1 — supposed boundary of the ex-
tension of the area of sedimentation
of the Eggenburgian + partly of the
Ottnangian; 2 — supposed boundary
of the extension of the area of sedi-
mentation of the Carpathian. Distribu-
tion of relicts of pyroclastic material
(only rhyolite): 3 — in the Eggen-
L i burgian (eolian transportation from
unknown source): 4 — in the Carpa-
thian (with supposed volcanic centre).
Main tectonic elem-nts controlling
voleanism; 5 — the Hornad Fault
System and the KapuSany — Topla
Fault System

ANBI0

|
-

R.Rudinec — J.Slavik 1968). Vek zamutovského telesa podla G. P. Bagda-
sarjana je 15 + 2 mil. rokov. Tito ryolitovi epizédu viak skoro vystriedala
stratovulkanickd andezitova aktivita, datovand hlavne do spodného sarmatu —
zény s Cibicides badenensis a zény velkych elfidii (Ruskov, Maléice), pocas
ktorej sa vytvorili paralelné vulkiny od Prefovského pohoria az daleko na
Zakarpatskt Ukrajinu, ¢im vzniklo dalie rozsiahle vulkanické pohorie, neskor
tiez zakryté (B. V. Merlic¢ a i., 1969, J. Slavik 1971). Absoltatny vek vzorky
z Ruskova podla G. P. Bagdasarjana ¢éini 14 4 1 mil. rokov, zatial ¢&o
vek skupiny telies okolo Brehova je 16,5; 15 a 12,5 mil. rokov, éo sthlasi
s predstavou o priebehu vulkanizmu na rozhrani torténu a sarmatu.
Obnovenie ryolitovej aktivity nastalo uz vo vyssej éasti z6ny velkych elfidii.
Vznikli ploché pyroklastické uloZeniny v oblastiach My#la, Ifiadovee, Bysta
a ryolitovy vulkanizmus pokracoval az do zény hauerinovej (Lastovce, Kuz-
mice), kedy ho vystriedali explézie, eftizie, ale aj plytké intrizie amfibolicko-
pyroxenickych andezitov v jz. ¢asti Vihorlatu a v severnej dasti PreSovského
pohoria (Vinné, Oblik, Brestov a i. (obr. 8). K tejto skupine mozno priélefiovat
ryolitové telesd zo zemplinskeho ostrova, ktorych absolitne veky s podla
0.V.Cona (0.V.Con — J. Slavik 1971) 16,2 + 2; 15,7 + 2,8; 14,1 + 2 mil.
rokov. Zda sa vsak, Ze pre systematicki analyticka chybu bude treba tieto
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1 — predpokladand hranica rozsirenia Obr. 6 Baden a, b, legenidovi zéna (lanzendorfska

sedimentov- badent &, b 3 = rou séria, spodny tortén) (vychodné Slovensko)
&irenie reliktov pyroklastického ma-
teridlu (len ryolit + ryodacit) s pred- Fig. 6 Badenian a; b; Lagenide Zone (Lanzendorf

pokladanymi hlavnymi erupénymi
centrami.

Hlavné tektonické elementy kon-
trolujice vulkanizmus:

Group, Lower Tortonian) (Eastern Slovakia)

3 — chimecky zlomovy gystém; Q i

4 — kapusiansko-toplansky zlomovy PRESOV

systém; 5 — prieény vihorlatsky zlo-

movy systém; 6 — vrbnicky zlomovy RN

systém. _*_ t".."]t

|

MICHALOVCE §

AN

1 — supposed boundary of the exten-

sion of Badenian a, b sediments;

2 — distribution of relicts of the pyro-

clastic material (only rhyolite + rhyo- L

dacite) with supposed main eruption Ja-' 3
P

NEUAED

centres. Principal tectonic elements v L

controlling voleanism: 3 — Chlumec / / /[ 2
Fault System; 4 — Kapu3any — Top- / I i

Ta Fault System; 5 — Transverse > - PP vj “ P
Vihorlat Fault System; 6 — Vrbnica _/Sd A v |

Fault System

veky asi 0 10 — 20 %, znizit. Pyroxenicko-amfibolicky andezit od Medvedovej
pri Michalovciach vykazuje vek 11,75 mil. rokov. Po krat$om ryolitovom inter-
vale na béze vychodoslovenského panénu dochddza v priebehu pestrého pa-
nénu az levantu k rozsiahlej efuzivnej ¢innosti andezito-bazaltov az bazalto-
andezitov Vihorlatu a severnejdej Casti Prefovsko-tokajskych hor. Efazny
vulkanizmus pretrval az do levantu (obr. 9). Po tomto chronologicko-situa¢nom
opise je mozné zhodnotif neotektonicky mechanizmus vychodoslovenskej
vulkanickej aktivity.

Poeocénne vyzdvihnutie magurského sedimentacného priestoru vyvolalo
negativny pohyb v priestore ponoreného bradlového pasma, kde nachddzame
aj relikty oligocénnych sedimentov. Tento mobilizmus naditesovej oblasti
sa zachovdva i po oligocénnom sévskom vyzdvihnuti vonkajSicho flysu.
Paralelne so vznikom sedimentaéného priestoru ¢elnej hlbiny (predkarpatie)
zaéina sa formovat nad dtesovym pasmom a pozdiZ jeho j. okraja plytky
burdigalsky zéliv, neskor starostyrsky stlaceny a vyvrasneny. Postarostyrsky
vyvoj je charakteristicky posunom sedimenta¢ného priestoru juznejsie. Mono-
ténne evaporitické — pelitické ficie moenych sedimentov karpatu bez vulka-
nitov sveddia o pokojnom synklindlnom prehybani dna sedimentac¢ného pries-
toru, ktoré bolo prerusené prejavmi Styrskej fazy vrésnenia. Postyrsky vyvoj
je nepokojny; odrdza sa to aj v pestrom facidlnom vyvoji sedimentov od kon-
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Q Obr. 7 Baden ¢, d, (vrchny tor-

PRRr tén) (Vychodné Slovensko)

&

n

1 branice sedimentaéného priestoru
badenu e, d;
Vulkanické  komplexy badenu ¢:
2 — ryolitové démy badenu ¢ (na
povrchu); 3 — pyroklastické ulozeni-
ny ryolitového vulkanizinu badenu e
4 — 8 predpokladanymi vulkanickyn.i
centrami (prevazne podmorské); 5 —
andezitové dajky a démy na zemplin-
skej hrasti;
Vulkanické komnlexy badenu d:
6 ryolity a ich pyroklastikd zamu-
tovského vulkdnu; 7 — andezitové
vulkiny: 8 — andezitové tufy; 9 —
havié tektonické linie kontrolujhce
vulkaniznius
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Fig. 7 Badenian ¢, d. (Upper Tortonian)

1 — boundaries of sedimentation of the Badenian ¢, d; Volcanic complexes of the Badenian ¢: 2 — rhyolite
domes of the Badenian ¢ (at the surface); 3 — pyroclastic deposits of the Badenian ¢ rhyolite volcanism
with 4 —supposed volcanic centres (predominantly of submarine type); 5—andesite dykes and domes on the
Zemplin horst: Voleanic complexes of the Badenian d: 6 — rhyolites and their pyroclastics of the Zamutov
voleano: 7 — andesite voleanoes; 8 — andesite fuffs; 9 — principal tectonic lines controllinz volcanism

Obr. 8 Sarmat (Vychodné Slo-

l\" D vensko)

PRESOV

N

1 — hranica sedim»ntacného priestorn
sarmatu; 2 — andezitové stratovul-
kany spodného sarmatu; 3 — perlitic-
ké domy stredného sarmatu; 4 —
obnaZené pne a démy pyroxén-amfi-
bol-diorit-porfyritov stredného sar-
matu; 5 — pyroklastické komplexy
pyroxén-amfibol-andezitov stredného
sarmatu s démami, scasti podmorské;
6 — ryolitové fufy stredného sarmatu;
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£ \X\@ 7 — hlavné tektonické linie kon-
e e S ) Zill S trolujtice vulkanizmus
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Fig. 8 Sarmatian (Eastern Slovakia)

I — boundary of the area of sedimentation of the Sarmatian; 2 — andesite stratovolcanoes of the Lower

Sarmatian; 3 — perlitic domes of the Middle Sarmatian; 4 — stocks and domes of Middle Sarmatian pyro-

xene-amphibole diorite porphyrites; 5 — pyroclastic complexes of Middle Sarmatian pyroxene-amphibole

andesites with domes, partly of submarine type; 6 — Middle Sarmatian rhyolite tuffs; 7 — Principal tectonic
lines controlling volcanism
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Obr. 9 Pliocén (vychodné Slo-

vensko)
| hranica sedimentacéného priestoru
pliocénu; 2 — domy granatického
ryodacitu; 3 — pyroklastikd ryodaci-

tov (prevazne granatickych); 4

stratovulkanicky komplex pestrého
panonu v oblasti Vihorlatu; 5 —
stratovulkanicky komplex vrehného
pliocénu; 6 — pliocénny stratovulka-
nicky komplex Predovsko-tokajského
pohoria (zatial podrobnejsie neclene-
ny); 7 vulkanotektonické depresie;
8 — hlavné tektonické linie kontrolu-
jace vulkanizmus; 9 pasma roz-
sinhleho hydrotermalneho metamor-

fizmu

Fig. 9 Pliocene (Eastern Slovakia)

I boundary of the arca of sedimentation of the Pliocene; 2 domes of garnet rhyodacite; 3 pyro-

clasties of rhyodacites (predominantly garnet rhyodacites); 4 - stratovolcanic complex of the Pliocene

in the Vihorlat area: 5 — stratovoleanic complex of the Upper Pliocene; 6 — Pliocene stratovoleanic

complex of the Prefovsko-Tokajské pohorie Mts. (8o far undivided more in detail); 7 — volcanotectonic

depressions: 8 principal testonic lines controlling volcanism; 9 — zones of extensive hydrothermal
metamorphism

glomeritov cez polymodéilne pieskovee az po bridlice s evaporitickym tmelom
(sadrovec, anhydrit — J. Slavik 1967).

Rozsah sedimenta¢ného priestoru na severe zhruba koinciduje so sedimen-
tatnym priestorom karpatu (okrem zdpacdnej presovskej casti), ale na juhu
ho presahuje. Facidlna pestrost odrdza wvyrazné blokové pohyby. Okrajové
zlomy, oddelujice subsidujice bloky od zdvihajiceho sa okraja spésobili, Ze
na obidvoch kridlach sedimentaéného priestoru sa k povrchu dostdvaji plosne
i objemove rozsiahle kyslé vulkanické horniny. Prehlbovanie a rozSirovanie
sedimentadného priestoru smerom na juh do oblasti styku panénskeho masivu
a Karpét sposobilo prenik prvych vyznamnych andezitovych magiem, ktorych
tast vystupuje na povrch v oblasti Tokajskych hér, ale velké ¢ast je pochovand
pod mladiimi sedimentmi v pokracovani axidlnej ¢asti zemplinskeho ostrova
(Pledany, Zatin, Krilovsky Chlmec), kde pokrauje na tvzemie Madarska.
Tento vyznamny andezitovy vulkanizmus utichol pri mladostyrskom stlaceni
vychodoslovenského priestoru. Sedimentaény priestor rozsireny v priebehu
sarmatu sa zmensuje, postupne sa rozbija a po kratkej rozptylenej ryolitovej
aktivite sa severnejSie od axidlnej ¢asti zemplinskej elevicie vyvija mohutny
pyroxén-andezitovy vulkanicky komplex na linii BeSa — Maléice a Ruskov.
Tito situaéne, ¢asove i petrograficky ostro ohranifent vulkanickd aktivitu
prerufuje moldavské fiza vrasnenia. Po nej sa znovu objavuje slabé ryolitova
aktivita, za ktorou nasleduje presun andezitovej aktivity az na s. okraj mio-
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cénnej molasy (Vihorlat — Presovské pohorie). Po attickom preruseni dochddza
k silnému vulkanizmu andezitov, posunutého este dalej na sever, dokonca az
na sedimenty neddvno tesne stla¢eného magurského flysu.

Zavery

Vulkanizmus v zdzemi zapadokarpatského terciérneho orogénu sa prejavuje
v troch geotektonicky odlisnych zénach:

1. na vlastnom slovenskom bloku (stredoslovenskd neovulkanické oblast);

2. na hraniciach slovenského bloku, panénskeho bloku (Tissia), a zemplin-
skeho bloku;

3. pozdiz hlbinného zlomu (peripieninsky lineament), ktory rozdeluje paleo-
génnu vyvrasnent flySovii miogeosynklindlu od neogénnej molasy vychodného
Slovenska.

Napriek poziénym rozdielom mé vulkanizmus spoloéné érty, ktoré ho
charakterizuji ako celok bez ohladu na Struktirne postavenie jednotlivych
vulkanickych oblasti & zén.

A.Z casového hladiska zipadokarpatsky subsekventny vulkanizmus je
charakterizovany tym, ze sa objavuje v obdobi doznievania orogénnej aktivity
paleogénnej miogeosynklindly (t. j. v orogéne vonkajsich Karpit) a je situovany
(az na nepatrné vynimky) v blokoch vnitornej ¢asti karpatského oblika.
Prejavy vulkanizmu nastédvaji v obdobi, ked sa uskutoéiiuje rozpad orogén-
neho zézemia na samostatné nepravidelne pulzativne subsidujiice bloky. Tento
fakt treba zdéraznif aj preto, lebo hlboko subsidujice panvy sa vyvijali aj
v tesnej blizkosti orogénnych zén, aviak v obdobi vyzdvihnutia a hlavného
stlacenia paleogénneho geosynklindlneho priestoru v tychto priestorove
blizkych subsidujiicich blokoch (napr. Viedenska panva) sa vulkanizmus
neprejavoval, zrejme neboli podmienky pre vytvdranie magiem. Optimalne
podmienky pre genericiu magiem sa vytvorili naopak hlavne v oblastiach
vzdialenych od orogénnej aktivity. Z uvedenych tidajov usudzujeme, 7e mag-
matické hmoty subsekventného vulkanizmu vznikajt a vystupuji na povrch
v obdobi vytricania, resp. uvolfiovania kompresnych napiti, v obdobi vzniku
vertikdlnych blokovych pohybov.

B. Zatiatok ryolitového vulkanizmu Zapadnych Karpiat mozno lokalizovat
do oblasti severného Madarska a odohral sa v obdobi oligo-miocén az karpat
(egger aZ ottnang), v oblasti vychodného Slovenska v obdobi burdigal az
lanzendorfska séria (eggenburg az baden a). Vulkanizmus sa vyznaéuje vysokou
explozivitou erupcif, ktoré produkovali hlavne pyroklastické hmoty — pemzo-
vé tufy a ignimbrity (explozivny koeficient sa blizi k 100). Viaceri autori
dochddzaji k zéveru o sialickom pévode eruptovanych hmoét. Magmatické
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hmoty tohto typu nie st produktom magmatickej diferencidcie bazickej mag-
my v hlbokych podkérovych drovniach, ale si produktom hlavne anatexie
vnitri sialickej dasti kory. Aktivita sialického vulkanizmu pretrviva v obdobi
baden (torténu) a sarmat do pliocénu, ked na rozdiel od poéiatoénych ex-
plozivnych obdobi vznikaji prevazne extrudované ryolitové masy (démy,
kumulodémy, livové pridy), zatial ¢o prejavy explozivnej aktivity st pod-
radnejsie.

Intermedidrny andezitovy vulkanizmus sa objavuje v rdmci regiénu stredo-
slovenskych neovulkanitov v obdobi lanzendorfskej série (t. j. sp. tortén
s. 1., baden), na vychodnom Slovensku az v nizsich ¢astiach badenu c (t. 1
torténu s.s.). Aktivita vulkanizmu pokracuje aj v pliocéne. V priebehu vulka-
nickej ¢innosti sa formuji najrozsiahlejsie vulkanické aparity prevazine so
stratovulkdnovym typom stavby a Sirokym diferenciatnym spektrom erup-
tovanych hmét (od bazalto-andezitov do ryolitov). V ramei vyvoja jednotli-
vych vulkanickych apardtov mozno ¢asto pozorovat diferencia¢ny sled v smere
od intermedidrnych az bézickejdich andezitov do ryodacitov az ryolitov
(Stiavnické pohorie, V. Koneény 1970). Casto mozno pozorovat etapovitost

prinosu magmatickych hmét, ¢o podmiefiuje opakovanie ¢asti sukcesnej
schémy.

Pévod andezitového magmatu, spijame ako bolo uvedené vyssie s procesmi
diferencidcie v tirovni vrchného pldéta (upper mantle). Zo sukcesnych schém
jednotlivych vulkanickych aparitov je zrejmé, ze primérne andezitové, resp.
bazalto-andezitové magmy po vystupe do podpovrchovych rezervoirov pod-
liehaju procesom diferencidcie (pravdepodobne kry&talizadnej diferencidcie) za
vzniku acidnejdich ¢élenov — dacitov, ryodacitov aZ ryolitov. Finédlny vulkaniz-
mus spadd Casove do zdveru kratogenizaénych procesov, t. j. do $tadia zdve-
reénych blokovych pohybov. Pozdiz tektonickych systémov s hlbokym dosa-
hom vystupuje mélo diferencovand bazaltové, mierne alkalickd magma.

(. Pri stadiu priestorovej vizby vulkanizmu na tektonické struktiry regio-
nélnej mierky je mozné konstatovat, Ze existuji rozdiely v pozicii intermedidr-
neho a ryolitového vulkanizmu vzhladom na tieto Struktiry. V oblasti vychod-
ného Slovenska je zrejma spitost vystupu ryolitovych hmot so struktdrnymi
elevaciami & uz antiklinoridlneho alebo hrastového typu. Na kridlach elevicii,
ktoré v danom obdobi subsidovali, dochddza k aktivovaniu prevaZne inter-
medidrneho andezitového vulkanizmu.

D. Zo situacie eruptivnych centier andezitového vulkanizmu je dalej mozné
demongtrovat ich tzky vzfah k tektonickym linidm regiondlneho vyznamu,
resp. zény regionilnej tektonickej mobility. Uvedené zény takmer vyluéne
predstavuji hranice tektonickych blokov s rdéznou tektonickou mobilitou,
t. j. hlavné zlomové systémy, ktoré v danom geologickom obdobi oddelovali
elevainé a depresné zény. V mnohych pripadoch je mozné preukézat mobilitu
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tychto zén v paleogeografickom vyvoji tizemia uz pred aktivovanim subsek-
ventného vulkanizmu (napr. zéna $ahansko-lyseckd v oblasti juznej periférie
neovulkanitov a priitesovd elevicia medzi Presovom a Humennym).

Na zdklade konfrontdcie vulkanizmu so &truktirno-tektonickou schémou
stavby podlozia (0. Fusdn a kol. 1969) je mo#né konstatovat, Ze v priebehu
tortén-sarmatského vulkanizmu sa vystup eruptivnych centier viazal na akti-
vované starsie poruchové zény regiondlneho vyznamu, ktoré vo vychodnej
casti stredoslovenskych neovulkanitov maji priebeh SV — JZ, v centralnej
casti SSV — JJZ a v zdpadnej Gasti az S — J. ZaloZenie konkrétnych eruptiv-
nych centier sa uskutoéiiuje v stvislosti s vyvojom éiastkovych sedimentad-
nych bazénov, formovanych subsidenénymi pohybmi tektonickych blokov.
Eruptivne centra sa nachidzaju na krizovani hlavnej mobilnej zény s pried-
nym (komplementdrnym) systémom (napr. eruptivne centrum Lysec, cen-
trdlna ¢ast Javoria atd.). Analogické zavislosti situovania vulkanickych cen-
tier a vyvoj vulkanickych aparitov vo vyznamnych tektonickych zénach st
znédme tieZ vo vychodnej ¢asti Slovenska, kde sa to d4 dokdzaf pre vsetky
stratovulkanické centra. Existuje jasna zdvislost medzi vulkanizmom a bloko-
vymi pohybmi, pri¢om vulkanicks ¢innost sa sistreduje na obdobie, ked nasté-
va uvolnenie tlakovych napiti, ¢o je z geologického hladiska signalizované
rychlou subsidenciou prislusnych krustédlnych blokov. Tito zavislost je ob-
zvl4dt zretelnd najmi v oblasti vychodného Slovenska (J. Slavik 1968,
J. Cvercéko a i. 1968), Podmieriuje ju to, ze hribka sialu v tejto oblasti je
pomerne mald (20 — 25 km) a vulkanizmus je velmi citlivym indikdtorom
krustdlnych pohybov. V stredoslovenskej neovulkanickej oblasti hribka sialu
je podstatne vicsia (30 — 35 km); fundament sa chové ako viac rigidné teleso,
a preto stvislost medzi pohybmi k -ustilnych blok»v a vystupom eruptivnych
centier nie je vidy zretelnd.

E. Daldou zdkonitostou je migricia eruptivnych centier v priebzh1 vyvoja
vulkanickych aredlov. Ako je preukdzané v oblasti stredoslovenskych neovul-
kanitov a v oblasti vychodného Slovenska, postupnost migricie sa uskutoéfiuje
z hlbokého zdzemia orogénu v smere k vrasnenej geosynklindlnej oblasti.
V oblasti stredného Slovenska migracia eruptivnych centier sa uskutoénila
generdlne v smere od JZ k SZ az Z. Migrdcia je vyjadrend postupaosfou akti-
vovania jednotlivych vulkanotektonickych zén v smere od JV k SZ (tato
postupnost je sledovand od lanzendorfskej série, ked dochadza k ak‘ivovaniu
vulkanizmu zény Sahansko-lyseckej — v jv. dasti neovulkanického regiénu az
po sarmat-pliocénny vulkanizmus pohoria Inovec — Vtdénik v zapadnej Casti
regiénu). V kauzilnom vzfahu s aktivovanim mobilnych vulkanotektonickych
zén v uvedenej postupnosti sa presiivaji sedimentaéné bazény od JV v smere
k SZ az Z (V. Koneény—R. Lehotayové—M. Markovd—D. Vass 1969).
Na vychodnom Slovensku je jednoznaéni prieéna migrécia od JZ k SV od
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andezitového pdsma leziaceho na ose zemplinskej elevicie (Krilovsky Chlmee,

Plesany — Sirnik — vrchny baden — cez maléicko-kapusianske pasmo —
spodny sarmat — po severnd Cast vychodoslovenskej miocénnej molasy
s masivom Vihorlatu — najvrchnejsi sarmat aZ najvrchnejsi pliocén). Ana-

logicky je konitatovanda priestorovd migrécia sialického a acidného vulkanizmu
radidlne od centrdlneho bloku. Vulkanizmus sa zadina v oblasti panénskeho
bloku v eggenburgu (oblast Tissie); na strednom Slovensku je aktivovany
v obdobf sarmat — pliocén; na vychodnom Slovensku jeho aktivita prebiehala
v obdobi od helvétu do pliocénu.

Na zaklade uvedenych tdajov konitatujeme, Ze je potrebné korigovat
stardie nazory (M. Kuthan 1941, 1967) o generalnej migracii vulkanizmu vo
yntitornej Gasti karpatského orogénu od zipadu k vychodu. Nové poznatky
naopak nasvedéujui tomu, Ze ide o rozliény pulz vulkanizmu obidvoch oblasti
s rozdielnym smerom migrécie. Definujeme to ako dosledok uréitej autonomity
geologickych procesov, teda aj vulkanizmu na kazdom velkom krustdlnom
celku. Spoloénou zakonitostou v oboch oblastiach je teda generalna migracia
tektonickej mobility a vulkanizmu v smere od centrdlneho masivu k vyvrds-
nenej geosynklinile. Této skutotnost zrejme zodpovedd postupne] kratogeni-
zécii zdzemia orogénu od jeho centralnych Casti v smere k vlastnému orogén-
nemu pasmu.

F. Pozorovanie radidlnej migrécie intermediarneho andezitového vulkaniz-
mu od centrélneho bloku je podla ndgho nazoru klic¢om k vyznamnému pred-
pokladu, Ze magmatické zdroje sa formuji postupne s vytradcanim orogénnej
kompresie a migruji v smere od centridlneho masfvu k orogénnemu pasmu.
(elkove mozno povedat, ze so zanikom orogénnych pohybov v geosynklinil-
nom zézemf sa prvé formuje sialickd magma, ktord vznikd v obdobi dekompre-
sie orogénneho zdzemia. Toto obdobie charakterizuje vertikdlna tektonickd
mobilita a prenik sialickych magiem na povrch. V dalSom Stddiu uvoltiovacich
blokovych pohybov je mobilizovani intermedidrna andezitovd magma z hlb-
%ich tirovni. Zdroje magmy sa postupne aktivizuji v silade s generdlnym tren-
dom kratogenizdcie orogénneho zézemia od centrilnej oblasti k vrisovej
geosynklindle. Vystup nediferencovanej magmy alkalickych bazaltov final-
neho vulkanizmu v oblasti stredného Slovenska potvrdzuje zrejme fakt, Ze
kratogeniziciou tizemia definitivne zanikli zdrojové rezervodre subsekventného
vulkanizmu. Hlbokymi ruptirami prenikd cez kéru nediferencovand neoro-
génna podkérovd magma. V oblasti vychodného Slovenska vyvoj do tohoto
gtadia nedospel.

Do tlac¢e odporudil O. Fusdn
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J. SLAVIK — V. KONECONY

RELATION OF THE TECTONICS AND SUBSEQUENT NEOVOLCANISM OF THE WEST
CARPATHIANS

(Summary of the Slovak text)

On the of the West Carpathian Tertiary orogene voleanism has been developed in three
different tectonic zones:

— on the block of Inner West Carpathians (neovolcanic region of central Slovakia),

— along the contact of the Slovak block and the Zemplin block with the Pannonian block
(Tissia).

— along the deep-seated fault (Peri-Pienin Lineament) separating the Paleogene folded

flysch miogeosyncline from the Neogene molasse of eastern Slovakia.

In spite of differences in position volcanism has common features characteristic of it
without regard to the structural position of the individual voleanic apparatuses or zones.

Volcanism of the West Carpathians appeared in the time of fading out orogenic activity
of the Palaecogene miogeosyncline (i. e. in the orogene of the Outer Carpathians) and is
spatially situated (beside insignificant exception) in blocks of the inner part of the Car-
pathian arch. The voleanism appeared in the period, when desintegration of the orogenic
hinterland into separated irregularly pulsatively subsiding blocks took place. We explain
this fact by orogenic compression trasmitted into the sialic crust in zones proximal to
the orogene. Optimal conditions for formation of magmas, on the contrary, were mainly
in areas distant from orogenic activity. We conclude from the above mentioned data
that magmatic masses of subsequent voleanism originate and ascend in the period of
fading out respectively relaesing of compressional strain, in the period of vertical block
movements.

The acid sub equent voleanizm in the West Carpathians was active in the region of
Northern Hungary during Burdigalian (Eggenburgian) — Tortonian (Badenian) — Sar-
matian in Central Slovakia during Sarmatian — Pliocene; in the Eastern Slovakia in the
Helvetian through to the Pliocene (Fig. 1, 2, 5, 6).

The volcanism was characterized by high explosivity of eruptions by which mainly
pyroclastics — pumiceous tuffs and ignimbrites (explosive coefficient approaching 100)
were produced. On the basis of petrological studies several authors came to the conclusion
about sialic origin of erupted masses. Consequently the magmatic chambers were intra-
crustal. The magmatic masses of that type are not a product of magmatic differentiation
of basic magma in deep subcrustal levels but are mainly a product of magma creation
inside the sialic part of the crust. Activity of sialic voleanism persisted in the Badenian
(Tortonian) and Sarmatian to the Pliocene. In contrast to the initial explosive periods
predominantly extruded rhyolite masses (domes, cumulo-domes, lava flows) originated
in the final stages while explosive activities were rather subordinate.

In the southern periphery of the neovolcanic region of Central Slovakia intermediate
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andesite voleanism commenced in the period of the Lanzendorf Group (i. e. Lower Tor-
tonian s. 1., Badenian a, b), predominantly in marine environment (fig. 2).

In the course of main volecanic activity in the Upper Badenian (Upper Tortonian) to
the Sarmatian most extensive volcanic apparatuses of predominantly stratovolcanic type
were formed in the region of Central Slovakia (the mountains of Javorie, Polana, the moun-
tain ranges of Stiavnické pohorie, Kremnické pohorie, Vtéénik — Pohronsky Inovee) (fig. 3).
In the development of the stratovolcano of the Stiavnické pohorie Mts. a caldera stage
has been identified (V. Koneény 1969) with final uplift of the central area in the sense
of the ,,resurgent cauldron® mechanism suggested by R. L. Smith — R. A. Bailey 1968.

In the region of Eastern Slovakia andesite volcanism started as late as the higher parts
of the Badenian (Tortonian). The activity persisted throughout the Sarmatian — Pliocene,
wherein stratovolcanic apparatuses developed to the south of Zemplin (in a now buried
voleanic mountain-range) as well as in the Prefovsko-Tokajské pohorie Mts. and Vihorlat
(fig. 5, 6, 7, 8).

In the development of the individual voleanic apparatuses frequent is differentiation
succession tending from intermediate basic andesites towards rhyodacites up to rhyolites
(8tiavnické pohorie Mts.,, — V. Koneény 1970). Frequently the supply of magmatic
masses proceeded in several stages reflected by repeating of parts of the basic succession
scheme.

We put the origin of andesite magma into connection with processes at the level of the
upper mantle. The succession schemes of the individual voleanic apparatusses indicate
that primary andesite respectively basaltandesite magmas underwent processes of differen-
tiation (mainly crystallizational differentiation after ascending to subsurface reservoirs,
More acid members-dacites, rhyodacites to rhyolites were formed then. The final voleca-
nism (fig. 5) falls in time of termination of cratogenization processes, i. e, to the final stage
of block movements. Along deepseated tectonic systems little differentiated slightly
alkaline basalt magmas ascended.

In the study of spatial connection of volcanism with tectonic structures in regional
extent it may be stated that differences in the position of intermediate and rhyolite
voleanism with regard to these structures actually exist. In the region of Eastern Slovakia
relation of the ascent of rhyolite masses to the structures of elevations (of anticlinorium
or horst type) is evident. At the flanks of the elevations, which subsided in the period
mentioned, predominantly intermediate andesite volcanism was activated.

The situation of the eruptive centres of andesite volcanism also illustrates their close
relation to tectonic lines of regional importance respectively to zones of regional tectonic
mobility. The zones mentioned almost exclusively represent contact of tectonic blocks
of various tectonic mobility, i. e. mainly fault systems separating the zones of elevations
and depressions in given geological period. In many cases it is possible to prove mobility
of these zones in paleogeographical development of the region as early as before activation
of subsequent volcanism (e, g. the Sahy — Lysec zone in the southern periphery of the neo-
volcanic region; the peri-klippen elevation between Presov and Humenné).

The confrontation of the volcanism with the structural — tectonic scheme of the base-
ment structure (O. Fusdn et al. 1969) shows that in the course of Tortonian-Sarmatian
volcanism the position of the eruptive centres was restricted to activated older tectonic
zones of regional importance. In the eastern part of the neovolcanic region of central
Slovakia they are NE — SW striking; in the central part NNE — SSW, and in the western
part even N — 8 striking. In connection with the position of some eruptive centres
dependence of formation of partial basins of sedimentation formed by subsiding move-
ments of tectonie blocks was proved. The eruptive centres are found at crossing of the main
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mobile zone with the transverse system (complementary system — e. g. the eruptive cen-
tre Lysec, the central part of the Javorie Mts. etc.). Analogous dependences of the posit-
ion of centres of volcanic apparatuses upon the line of the main tectonic zones are also
known from the eastern part of Slovakia. There exists a clear relationship between the
volcanism and block movements. Volcanic activity was concentrated to periods, when
pressure strain was released, as signalized by rapid subsidence of corresponding crustal
blocks. This dependence is particularly distinct in the region of eastern Slovakia (J. S14-
vik 1968, J. Cvercko et al. 1968).

Since in Eastern Slovakia the sial thickness is comparatively small (20 — 25 km),
volcanism is a very sensible indicator of crustal movements here. In the region of central
Slovakia the sial is essentially thicker (30 — 35 km): the fundament behaves as a more
rigid body and therefore connection between movements of crustal blocks and the position
of eruptive centres is not always conspicuous.

Another regularity is migration of eruptive centres in the course of development
of volcanic areas. As it has been proved in the neovolcanic regions of central and eastern
Slovakia, the succession of migration takes place from the deep hinterland of the orogene
to the folded geosynclinal region. In the region of Central Slovakia migration of eruptive
centres was generally taking place from SE to NW and W. Migration is shown in the suc-
cession of activation of the individual volcanotectonic zones from SE to NW. Such
a succession is observed from the Lanzendorf Group (when the volcanism of the Sahy —
Lysec zone was activated — in the SE part of the neovolcanic region), up to the Sarma-
tian — Pliocene volcanism of the Inovec — Vtéénik Mts. and the western part of the re-
gion. The mobile volecanotectonic zones were activated in dependence upon the migration
of sedimentation basins from SE to NW and W (V. Koneény — R. Lehotayovd —
M. Markova — D. Vass 1969).

In Eastern Slovakia unambiguous transverse migration from SW to NE is to be obser-

ved (from the andesite zone situated at the axis of the Zemplin elevation (Kralovsky
Chlmee, Plesany — Upper Badenian) — through the Mal¢ice — Kapusany zone — (Lower
Sarmatian) — as far as the northern part of the Miocene molasse in eastern Slovakia with
the massif of Vihorlat — (the upper Sarmatian to the upper Pliocene).
Centres of acid sialic volcanism show a similar spatial migration as centres of andesite
volcanism. The volcanism started in the region of Pannonian block (Tissia) in Eggen-
burgian; in Central Slovakia the volcanism was active in late Sarmatian — Pliocene;
in Eastern Slovakia was active in the Helvetian through Pliocene.

Basing on the above mentioned data we state that it is necessary to correct older
opinions of general migration of volcanism in the inner part of the Carpathian orogene
from west to east. On the contrary, new information testifies for different pulse of vol-
canism in both regions with different direction of migration. We consider it a consequence
of certain autonomity of geological processes, consequently, also of volcanism in each
large crustal unit. A common regularity in both regions is thus general migration of tecto-
nic mobility and voleanism in direction from the central massif to the folded geosyncline.,
This fact obviously corresponds with gradual cratogenization from the central part of
the hinterland of the orogene to the orogenic zone proper.

Observation of transverse migration of intermediary andesite volcanism is, in our
opinion, the key to an important supposition that the magmatic sources at the contact
of the crust and mantle form gradually with fading-out orogenic compression and migrate
in direction from the central massif to the orogenic zone. It may be said that with ceasing
orogenic movements in the geosynclinal hinterland sialic magma is formed. In the next
stage of releasing block movements the intermediate andesite magma from deeper levels
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(from below the contact of the mantle and crust) is mobilized. The sources of magma
are gradually activated in accordance with general trend of cratogenization of the orogenic
hinterland from the central region to the folded geosyncline. The ascent of the undifferen-
tiated magma of alkaline basalts of the final voleanism in the region of Central Slovakia
obviously confirms the fact that with cratogenization the source reservoirs of subsequent
voleanism have definitively vanished. Through deep ruptures undifferentiated non-oro-
genic suberustal magma ascends. The East Slovakian region was not reached by this last
stage of evolution.

Prelozila E. Jassingerové
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A. CIABUK — B. KOHEUYHEI

CBAI3bl TEKTOHUKH U CYBCEKBEHTHOI'O HEOBYJIKAHU3MA
B 3AITAIHBIX KAPIIATAX

(Peawome CNIOBALIKOIO TEeKCTa)

Cy6cexBeHTHbI ! HEOTEHOBHIA BYJIKAHU3M B 3amalHbix Kapnarax (B TeseHue oauro-muouena-umuo-
LleHa) OrpaHMYeH NPEHMYUIECTBEHHO — KpOMe HEKOTOPBbIX HUCKIIOUEHUH — BHYTpeHHe#l 067acTbio
oporeHudeckoit nyru. IlossneHuwe 3Toro ByiIKamuaMa manmaer B TIepUOALI M3YE3HYTHA TAHTEHIIUAIL-
HSIX HaNpPAKEHUH B 3eMHOM KOpe M PasbUTHA OPOreHHYeCKOTO XMHTEPIAHNA B PAL CaMOCTOATENLHO
Ny IBCUPYIOLIUX TAbIG.

B aToM aTane BOZHUKJIM PHUONHTOBEIE MAarMsl MOGUAM3HPOBAHE! PACTIIABICHUEM B DAMKAX 3€MHON
KOpBI M TIONKOPOBHE aHIE3UTOBHIE MarMbl M3 BepPXHEH OBOJNOYKH.

Pacnonoxenue UeHTPOB H3BepKEHMA OOHIKHOBEHHO OCYHIECTBAAETCA 1O TEKTOHUYECKHM 30HAM
Ha KOHTAaKTe MeXI1y rabibaMu O6paTHOTO BePTUKAJIBHOTO NBUIKEHHA.

B mocneoporenudyeckoi srame cnabo anKaauuecKHe 6az3anBTOBLIE MAarMbl NIPOHMKJIM K TIOBepX-
HOCTH 10 TAYOHHHBLIM pasjioMaM.

Murpanus ByJKaHM3Ma B TedeHHMe OJMIO-MHUOLEHA-TIIHOLEHA B HeHTpanpHoi u BocrouHoit Cio-
BaKUM ABAAETCA OOUIECTBEHHO panMaibHOM, HAYWHAA C LEHTPaJbHOU NAHHOHCKOH TJAHOGH K CKial-
4aTO# TeOCHMHKIMHANM. Murpauusa BynkaHM3Ma coriacHa ¢ ofIJUM HanpaBIeHHeM KpaTOreHu3aluy
OpOTEHUYECKOr0 XMHTEPJAHIA, T. €. C €ro BHYTPEHHUX 4acTed IO OPOTeHHUYEeCKOH B0HEL.

Prelozila E. Jassingerova
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VENDELIN RADZO*

STUDIUM HYDROTERMALNYCH A HYPERGENNYCH PREMIEN HORNIN
V OBLASTI RUDNYCH ZiL. BANSKA HODRUSA

(14 obr. v texte, 2 tabulky na kriede, anglické resumé)

Abstrakt. Die Arbeit bringt mit sich die Ergebnisse der Untersuchung von
postvulkanischen hydrothermalen und hypergenen Verdnderungen der Gesteine
im Gebiet der Erzginge von Banskd Hodrusa. Mittels chemischer, thermischer
und roentgenographischer Analysen sowie auch durch mikroskopische Unter-
suchungen wurden die Verinderungen von Gesteinen des amphibol-biotitischen
Dazites und pyroxenischen Andesites verfolgt.

Uvod

V praci st uvedené vysledky stidia postvulkanickych premien hornin
v blizkosti rudnych zl v oblasti hodrusského rudného obvodu. Predmetom
$tidia boli premeny hornin amfibol-biotitického dacitu v oblasti dolnohodrus-
ského rybnika, Zilného fahu ,,Medenej* Zily a premeny pyroxenického andezitu
v oblasti hornonodrusského rybnika, zilného fahu Zily ,,Rozalia‘.

Stidiom hydrotermélnych a hypergénnych premien hornin v uvedenych
oblastiach bolo zistené, ze vysledkom hydrotermalnych a hypergénnych pro-
cesov v blizkosti rudnych %l st uréité asocidcie ilovych mineralov hlavne illit,
kaolinit a sirany. Ziskané poznatky z postvulkanickych okolorudnych premien
uvedené v tejto praci potvrdzuja niektoré zavery prac J. Forgééa (1963 —65)
z oblasti bansko&tiavnického rudného obvodu a doplfiuja mineralogické stadia
o nové asocidcie mineralov zistené z tejto oblasti po prvy raz.

Postvulkanické hydrotermélne premeny v oblasti
dolnohodrusského rybnika

Po oboch strandch dolnohodrusského rybnika sa nachadzaji propylitizované
pyroxén-amfibol-biotitické dacity-propylity, na ktorych mozno v jz. casti
rybnika pozorovat vyrazni hydrotermélnu premenu, prejavujicu sa navonok
znaénou silifikdciou a vybielenim horniny. Tento proces spojeny so sericiti-

* Katedra geologie a mineralégie Banickej fakulty VST, Kosice
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zdciou, prekremenenim a illitizdciou, je mozné sledovat v profile pozdi cesty
v pasme od Sachty Zipzer (Spidskd Sachta) aZz do oblasti dolnohodrusského
rybnika, kde hydrotermédine premeny dosahuji maximum a kadial v hibke
prechddza rudny zilny fah , Medenej Zily v smere VZ — SV.

V poslednych rokoch sa geologicko-petrografickymi pracami v tejto oblasti
zaoberali J. Salat (1954), geologicko-petrografické a rudné pomery v oblasti
hodrusskych rybnikov skiimali L. Rozloznik — J. Saldt (1956) a S. Jacko
(1966). L.Rozloznik a J. Saldt (1956) gtudovali geologickii poziciu a petro-
graficki chrakteristiku pyroxén-amfibol-biotitického dacitu-propylitu a v okoli
Sachty Zipzer jeho silifikdciu a kaolinizdciu. Hydrotermélne premeny hornin
ako je propylitizdcia, kaolinizdcia a prekremenenie na izemi hodrusskych ryb-
nikov povazuji zvicfa za starSie, ako bola hlavnd etapa zrudnenia. Vietky
kaolinizované pdsma hornin nedévaji do sivislosti s bezprostrednymi hydro-
termdlnymi procesmi, ale pripisfaji kaolinizdciu vyvolani hypergénnymi
procesmi, a to zvetrdvanim pyritu, ktory impregnuje propylitizované andezity
a dacit.

~ B.STIAVNICA _

Pivovarsky v
°
572,2

Tanad
o
938,4

.15 miesto odberu vzorky

2 km

rQ
-

Obr. 1 Schematické zndzornenie priebehu rudnych zil v hodru$skom rudnom obvode
s lokalizdciou vzoriek (15—21; 51; 52; 23 a 1 —6)

Fig. 1 Schematic presentation of the course of ore veins in the Hodrusa ore districet
with location of samples (15— 21; 52; 23 and 1—6)
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Postvulkanické premeny tejto oblasti sme studovali na odobranych vzorkach
cea po 10 m v tseku odkryvov pozdiz dolnohodrudského rybnika, a to od
(pyroxén) amfibol-biotitického dacitu-propylitu (vz. 23) cez rdzne stupne pre-
meny tejto horniny (vz. 16, 17, 18, 19, 20, 21, 51 a 52) postupnym vybielovanim
az do tiplného rozkladu horniny na plasticky il, a to v smer> naprie¢ k rudnej
#ile. Zo vzoriek, ktoré boli do uréitej miery sadrzné (16, 17, 18, 19, 20, 21,
51) sme urobili petrografické a chemické rozbory, z ktorych sme prepoctami
charakterizovali stuperi premeny, sposobeny prinosom a odnosom ch2mickych
komponentov. Mineralogické zlozenie ilovych minerdlov, ktoré tvoria pod-
statni ¢ast vo vzorkach hornin s intenzivnou prem=nou sme zistovali termo-
graficky a réntgenograficky. Uvedené rozbory ukizali, Ze postvalkaniclé
premeny sa vyznaéuji intenzivnou kalimetasomatézou. Z mineralozicksho
hladiska je charakterizovand metasomatickym zatla¢ovanim minerdlov amfi-
bol-biotitického dacitu-propylitu draselnym Ziveom-aduldrom, s>ricitom,
kaolinitom, silifikdciou a vznikom asocidcie minerdlov illit-montmorillonitu.

Petrografickda charakteristika
premenenych hornin

Amfibolicko-biotiticky dacit-propylit (vz. 23)

Zelenkasty amfibolicko-biotiticky dacit-propylit ma typickid porfyrickd
Struktiiru. Porfyrické vyrastlice tvoria tmavozelené amfiboly stipdskovitsho
tvaru, mlietne zakalené zivce, sklovité lesklé kremenn? zrni a ps2udoh2xazo-
nalny biotit svetlozelenej farby. Pod mikroskopom mi holokrystalick»-
porfyrickd struktiru. Porfyrické vyrastlice tvoria plagioklas, amfibol, kremen
a biotit. Z akcesorickych minerdlov je zastipeny magnetit, apatit, zirkén,
hematit. Sekundarne mineraly sii chlorit, sericit, hydroxidy Fe, titanit a kalcit.
Zakladnd hmota je jemnozrnné, zloZend z plagioklasov a z kremeiia. Plazio-
klasy st hypidiomorfné az idiomorfné. Tvoria tabulkovité kry3tilky — jedince
a zrasty podla albitového zdkona. Zondrne plagioklasy si v strednej Casti
bazickejsich Zivcov zmenené na sericit. Podla merania v symetrickej zéne
zodpovedaji bazickému andezinu. Amfibol sa meni na chlorit, kalcit a hydroxi-
dy Fe. Podobne biotit sa meni na chlorit. Kremen tvori miestami idiomorfné
obmedzenie kolmého rezu k vertikdle. Obsahuje uzavreniny plagioklasov,
biotitu a amfibolu.

Postvulkanické hydrotermdlne premeny amfibolicko-biotitického dacitu-
propylitu sa prejavuja tymito charakteristickymi zmenami (vz. 16—21, 51):
Makroskopicky mozno pozorovat, ze tmavozelené sfarbenie amfibolicko-bioti-
tického dacitu-propylitu prechadza do bledozeleného, ruzovkastého, ruzovo-
bieleho, sivého az kriedovo-bieleho odtienia. Typickéd porfyricka Struktira byva
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Obr. 2 Geologickd mapa oblasti hodrusskych rybnikov zdpadne od Banskej Stiavnice
podla L. Rozloznika a J. Saldta (1956) a S. Jacku (1966)
Vysvetlivky: 1 — hlina; 2 — dacit amfibol-biot.; 3 — andezit pyrox; 4 — granodiorit; 5 — pyroklast.
pyrox. andezit; 6 nepropylit. dacit; 7 — andezit amfib.-biotit; 8 dacitoidny andezit; 9 — mezozoikum:
15 — miesto odberu vzorky
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pokroéilou silifikdciou zotretd. Supinaty chloritizovany biotit a amfiboly sa
stratou Fe z porfyrickych vyrastlic vybielujia. Vyluhované Fe sa koncentruje
na puklindch horniny. Plagioklasy strdcaji lesk, zmatneji, pripadne sa menia
na praskovy kaolinit (vz. 18).

Pod mikroskopom mozno pozorovaft, ze holokrystalicko-p »-fyrick 4 §truktira
byva intenzivnymi metasomatickymi procesmi zotr2t4 a meni sa na zrnita
gtrukttru s prevahou draselnych Ziveov — aduldrov, sericitu a kremena. Na
zachovanej porfyrickej struktiire mozno vidief porfyriccé vyrastlice — plagio-
klasy, kremerii, amfibol a biotit. V zikladnej hmote je pritomny kremeri, Zivcee,
sericit.

Plagioklasy (andeziny) stracaju dvojéatni lamelizdciu a zonalnost, byvaja
skoro tplne zmenené na sericit so sekundarne uvolnenym kremeriom a naviac
ich metasomaticky zatldéa draselny Zivec — aduldr (vz. 16). Casto sa vyskytujt
v idiomorfnych az hypidiomorfnych rezoch podla (100) a (010).

Amfibol a biotit podlahli intenzivnej premene. Ich premena (hlavne
amfibolu) byva takd vyraznd, ze len vonkajSie obmedzenie pseudomorféz
poukazuje na pévodny amfibol. Amfibol sa meni na vlaknito-listkovy chlorit,
karbondaty, hydroxidy Fe, magnetit, titanit s uvolnenym kremenom (vz. 16,
18).

Biotit mdva zelenkasti farbu s vyraznym plecohroizmom a meni sa na
chlorit, v trhlinkach sa vylu¢uji hydroxidy Fe. Chlorit dalSou premenou stréica
postupne Fe, a tym aj pleochroizmus a meni sa na hydrosludy.

Adular je typicky sekunddrny mineril hydrotermélnej metasomatézy
amfibolicko-biotitického dacitu. Metasomatickym zatlicanim spdsobuje adu-
larizdciu plagioklasov. Jeho vyvin je rézny. Idiomorfné krystdlky su spravidla
v zakonitom zraste podla karlovarského zdkona. So stipajicou intenzitou
kalimetasomatoézy tvori v hornine nepravidelné metasomatické zilky, zhluky
s kremeniom a okrem toho byva sericitizovany (vz. 17, 19). Charakteristickym
znakom je, Ze ma niz&i index lomu ako kanadsky balzam. V bezprostredne;j
blizkosti rudnej zily sa nachddza tiplne vybieleny jemnozrnny amfibolicko-
biotiticky dacit-propylit. Struktira je vytvorend zrnami kremena, aduldru
a sericitu so pseudomorfézami hydroxidov Fe po pyrite.

Kremen sa vyskytuje v podobe porfyrickych vyrastlic magmaticky koro-
dovany v materskej hornine, v podobe drobnych zhlukov ako zvysok rozkladu
ziveov, amfibolu, biotitu a v podobe Zilick impregnicii a nepravidelnych

R S e L

Fig. 2 Geological map of the area of the Hodrusa ponds westerly of Banskd Stiavnica
according to L. Rozloznik and J. Salat (1956) and S. Jacko (1966)

Explanation: 1 — loam; 2 — amphibole-biotite daeite; 3 — pyroxene andesite; 4 — granodiorite
D pyroclastic pyroxene andesite; 6 — unpropylitized dacite; 7 — amphibole-biotite andesite; 8 —
dacitoid andesite; 9 Mesozoic, 15 — place of sampling
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zhlukov, transportovany hydrotermalnymi roztokmi v blizkosti rudnej #ily,
kde sposobuje silifikdciu horniny. Z uvedenych minerdlov sa najéastejsie
vyskytuje pyrit, roztriseny obyc¢ajne po celej hornine, a to v silne hydroter-
mélne zmenenych castiach v blizkosti rudnej zily (vz. 51). Podla petrogra-
fickych rozborov pre hydrotermilne premeny plati nasledovnd postupnost:
prvym stupfiom premeny bola premena tmavych siéiastok amfibolu na chlorit
(epidot), karbondty, titanit, magnetit a sericitizdicia plagioklasov; dal$im
stupfiom premeny bol proces kalimetasomatézy spojeny s tvorbou adularu,
premenou chloritu na hydrosludy, vyluovanim uvolneného Fe v podobe
hydroxidu Fe v puklinich horniny a silicifikdciou horniny. V poslednom stadiu
sa prejavila hlavne sericitizdcia aduldru, intenzivne prekremenenie a pyriti-
zécia. Zaujimavé je zistenie, Ze stupen intenzity hydrotermélnej premeny,
hlavne kalimetasomatézy amfibol-biotitického dacitu-propylitu smerom k rud-
nej zile znacéne kolise, z ¢oho mozno usudzovaft, zZe kalim=tasomatéza sa viaze
na tektonické pukliny, pozdiz ktorych prenikali a difundovali do najblizsieho
okolia hydrotermélne roztoky, bohaté na kdlium s nizkou atomovou vihou
spolu s ostatnymi mobilnymi komponentmi. Tento zdver potvrdzuju aj zistenia
F. V. Székyné (1964) v Tokajskom pohori a M. Béhmera (1956) z oblasti
rudného pola Kremnice.

Chemické rozbory

Chemické i petrografické rozbory sme robili na tych istych vzorkédch, aby
sme mohli vzdjomne porovnaf stupenn premeny horniny a zistif vzdjomné
vztahy medzi hydrotermalnou premenou a chemickym zloZenim danej horniny.
Zistené hodnoty chemickych zloziek, udané vo vahovych percentdch sme
prepoéitali na molekuldrne hodnoty a na ziklad 100. Vzhladom na to, ze
intenzita hydrotermalnych premien amfibolicko-biotitického dacitu-propylitu
v studovanom profile smerom k rudnej zile je nepravidelnd, kolise a roézne
stupne intenzity premeny sa viac-menej navzdjom striedaji, vypoéitali sme
priemerné molekulirne hodnoty zo vzoriek 16 — 51 so zdkladom 100 a po-
rovnali sme ich s hodnotami propylitizovaného amfibolicko-biotitického dacitu-
propylitu (vz. 23). Vypocitané diferencie sme prepocitali na percentuilny
obsah prinosu a odnosu chemickych zloziek z propylitizovaného amfibolicko-
biotitického dacitu a zndzornili graficky. Tento spésob porovndvania chemizmu
hornin pouziva aj B. Hejtman (1957) v systematickej petrografii vyvretych
hornin. Celkovii zmenu horniny najlepéie charakterizuje prepocet, v ktorom
sa berie do tvahy zmena pdrovitosti a mineralogického zloZenia horniny.
Okrem toho pre vzdjomné porovnanie vysledkov sme vypoécitali hodnoty
standardnej bunky podla metédy prepoétu kompletnej chemickej analyzy
T. F. W. Barthu (1950).
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Priebeh kalimetasomatézy amfibolicko-biotitického
dacitu vzhladom na zmenu v pdérovitosti a v mineralogickom

zlozeni horniny

Vypodet prinosu a odnosu chemickych komponentov amfibolicko-biotitic-
kého dacitu-propylitu v priebehu kalimetasomatézy vzhladom na zmenu
v poérovitosti horniny ukézal, Ze dochddza v podstatnej miere k odnosu che-
mickych zloziek. Thato zmenu sme sledovali v hydrotermdlne zmenenom
amfibolicko-biotitickom dacite (vz. 17), ktory md zo vietkych skimanych
vzoriek najvyssi obsah K,O. Uvedeny vypocéet ziroven ukdzal, Ze proces
kalimetasomatézy je charakterizovany alkalitou prostredia a metasomatickou
aktivnostou draslika, ktory metasomatickymi reakciami vytld¢a slabo alka-
lické zlozky, o sthlasi s idajmi D. S. Korzinského (1956). ZniZenim alkality
dochddza naopak k vymene silne alkalickych zloZiek za slabo alkalické zlozky.

Amfibolicko-biotiticky dacit a jcho rozne stupne

chem.
zlozky

Si0,
TiO,
AlL,O,
Fe,0,
FeO
MnO
MgO
CaO
Na,O
K,O
P,04
H,O +
H,0 —

Spolu_

; \ ‘ [ | |
1 59,62 | 67,35 | 63,65 ‘,66,42 \ 65,86 | 69,65 | 63,55 | 68,10 |

0,24| 0,28 0,21 | 0,24| 0,38 0,21 0,21| 0,20
16,99 17,77 | 18,69 19,50 16,89 18,89 | 19,91 17,ml
| 3,18| 2,34| 1,94 1,54| 0,67 3,12| 1,56| 194
Vzsth ifenifoe (L DBEY oA s
| 0,19| st. | — | [ 0,06 st. | 0,01 \
| 1,29 078 0,71 | 0,86 0,75 0,78 0,39 | 0,52
430| 1,20 1,20 0,98 0,99 1,09/ 2,30 1,01 |
| 2,30 | 0,15 0,49 0,20 021| 0,19] 0,19 020
| 3,40 7,00|10,00 522| 9,17 528| 7,68 7,50]
| 0.41| 0:29| 0:25| 035| — | 0,38 0,33| —
| 4,00| 1,50 1,75 3,00/ 3,00| 0,50 1,50 | 3,75
1,00 1,28 | 1,015 1,30 | 1,01 | 0,50[ 1,93 ‘
| | | |

1 99,61 99,94 1 99,90 | 99,61 ‘_9'912:"7100,597\92,770 ,l()0,32‘

Amfibolicko biotiticky dacit propylit (vz 23) a jeho rézne stupne
hydrotermédlnej premeny. Hodnoty Standardnej bunky

podla prepoé¢tu T. F. W. Barthu (1950) tabulka 2
| i ‘ | | ;
|VEOKY gje | i | AP+ Fetr | Mgh \ Catr | Nat K | p+ | O on |
| | |
| o T Lt b P WS _-‘
{ 23 (53,0( 02 | 17,8 1 41 | 1,6 | 4,1 38| 38 \ 0,4 |136,0| 23,6
| 16 594 | 02 | 184 | 16 | 1,0 L1 |02 | 79 02 |1512) 88
17 ] 57,21 02 | 197 | 1,3 | 0,9 1.1 08 11,4 | 0,2 |149,6 | 10,4
18 !57.2 02 (199] 09 | 1,1 | 09 | 03 | 57| 0,3 |143,4| 16,6
19 | 58,2 ' 0,2 17,6 | 0,9 " 1,0 0,9 0,4 \ 10,3 — [142,5| 17,5 ;
20 (61,2 02 | 194 | 2,0 | 1,0 1,0 0,3 59 | 0,3 |157,1 2,9
21 57,2 | 0,2 | 21,1 1,1 | 0,5 2,1 0,3 \ 88 | 0,2 |151,1 8,9 |
pL. |-57:8:)70.2 17,0 | 1,2 | 0,6 | 1,0 0,3 8,1 — 139,0 | 21,0 |

hydrotermédlnej premeny (vdhové 9, chemickych zloziek) tabulka 1
~amf. i B I Moo
| biotit. | vzorka| vzorka vzorka |vzorka K vzorka vzorka | vzorka
| dacit | 16 | 17 18 19 200014 51
_ dvz.231 ) ! . |



Vypoéitané molekuldrne hodnoty chemickych zlozick na zéklad 100 (vz. 16— 19) roznych
stupfiov hydrotermélnej premeny amfibol-biotit. dacitu-propylitu

tabulka 3

|*7 _vzorka 16 : ~ vzorka 17 7  vzorka 13 ' ~ vzorka 19 :

c;hel?' . ‘l o i ‘ i I | 1

zloZky mol. prep. mol. prep, mol. | prep. mol. prep. |

"ﬂ»h-%i kvoe. | 100 |V4h. % | yyoc, J 100" |V8h. % | kvoc, } 100" [v4h. % | kyoc, | 100 !

| | |

o s —— e ) ‘
8i0, | 67,35 | 1122 70,6 | 63,65 | 1061 67,6 | 66,42 | 1106 67,0 | 65,86 | 1097 69,0
TiO, 0,28 4 0,2 | 0,21 3 0,2 | 0,24 1 0,2 | 0,38 5 0,3
ALO,; | 17,77 175 | 11,00 | 18,69 183 11,7 | 19,50 191 11,6 | 16,89 166 10,4
Fe,0,| 2,34 15 0,9 | 1,94 13 0,8 | 1,54 10 0,6 | 0,67 4 0,2

FeO | - = = 2 e Z = =] o081 1| 07|
MnO - - - — - | = - - | = 1 0,06 0,1
MgO 0,78 20 1,3 | 0,71 17 1,1 | 0,86, 22 | 18] 0,75 20 | 1,3
Ca0 | 1,20 21 1,3 | 1,20 21 1,3 | 0,98 18| 1,1 | 0,99 18 1,1

Na,0 | 0,15 3 0,2 | 0,49 8 0,5 | 0,20 31 02| 021 31 02|

K,(S 7,00 | 74 | 4T 10,00 | 106 6,7 | 5,22 55 33| 9,17 | 98 6,2 |

P,0; 0,29 | 2| 01| 025] 2 0,1 | 0,35 3| 02 - | - - |
H’,O* 1,50 | 33| 52 1,75 I 100 6,4 | 3,00 | 166 | 10,1 | 3,00 1117179

H,0-| 128 72 ) 45| 101 56 36| 1,301 721 44| 1,00] 56| 35 !

[ [ ‘ [
Spolu 99,94 ] 1591 | 100,0 1799,970“ 1570 | 100,0 [799,61*’ 1650 | 100,0 | 99,81 I 1590 | 100,0 l

Vypotitané molekuldrne hodnoty chemickych zlozick na ziklad 100 (vz. 20, 21 51, 23)
roznych stupiiov premeny amfibolicko-biotitického dacitu-propylitu

|
|
\
|

tabulka 4
[ vzor}qt?() | vzorkq 21 ! vzorka 51 la,mt.biot.<lac.~prop.vz.23l
chem. | ‘ 3 ‘ U e
zloZk; mol. Tep. mol. | prep. mol. rep. ol. rep.
yl"‘m %| kvoo. | "100° |V6h-% | kvoc. | "106" [VAh- % | kvos. | “ron |véh. % kvoc. | 100 ‘
1 | i
e ey — . ‘ iy
S8i0, 69,65 1161 76,0 | 63,55 1059 “ 66,2 | 68,10 1134 | 69,0 | 59,62 992 58,4
TiO 0,21 3 0,2 0,21 34 0,2 0,20 3 | 0,2 0,24 4 0,2
Ali(j, 18,89 185 12,1 | 19,91 195 | 12,2 | 17,10 | 168 | 10,2 | 16,99 167 9,8
Fe,0,| 312 | 19 1,2 | 1,56 10 0.6 94 | 13| 08| 318 20 1,1
FeO - = - 0,14 3 | 0,2 s ==Tept o 2,69 38 2,2
MnO | -~ - ~ OE 1 e - | = Sriee 17 0,9
MgO | 078 | 20 | 13! 03| 10| 06| 052, 12| o1| 129| 32| 19|
CaO | 1,09 20 1,3 [ 2,30 41 ‘ 2,6 1,01 [ 18 1,1 i 4,30 77 4,5
Na,O | 0,19 3 0,2 0,19 3 | 0,2 0,20 | 3 | 0,2 2,30 | 37 2,2 |
K,0 | 528 56 37| 7.86 84 53 | 7,50 ‘ 80 4,9 I 3,40 [ 36 21 |
P,04 J 0,38 3 0,2 0,33 2 | 01| -— = = 0,41 3 | 0,2 |
H,0* 0,50 28 1,9 1,50 83 | 5,2 j 3,75 | 211 12,9 |, 4,00 | 222 | 13,0 ‘
H,0- 0,50 28 | 1,9 1,90 105 6,6 | =4 — = 1,00 | 56 3,3
|
|

99,70 | 1598 ' 100,0 j100,32 i‘41642 | 100,0 ‘799,61 J‘ 1701 ‘ 100,0 |

-
°
2
>

| Spolu 99,81 | 1526

Vyhodnotenie vysledkov ziskanych
prepoétom chemickych analyz

Amfibolicko-biotiticky dacit zmeneny hydrotermalnymi metasomatickymi
procesmi predstavuje oproti p6évodnému amfibolicko-biotitickému dacitu-
propylitu podstatne zmenenii horninu. Vyrazne sa to prejavuje v mineralogic-
kom zloZeni a tym aj v zmendch zastipenia jednotlivych chemickych kom-
ponentov. Uz jednoduché porovnanie chemickych analyz vo vyjadreni vdho-
vych %, chemickych zloZiek poukazuje na zvyseny obsah zloziek K,0, SiO,,
AlO3, H,0— a zniZenie chemickych zloziek FeO, Fe,0,, MnO, Ca0, Na,O.
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Vypodet diferencie z prieme rn\(h hodnét molkuldrnych kvocientov so zdkladom
100 a diferencie vyjadrenej v 9, amfibolicko-biotitického dacit propylitu a jeho

stupne hydrotermélnej premeny

tabulka 5
‘ , : ‘ o |
‘ chem. | Pricmerné yrepotet | Mmol. kvoc. repocet | diferencia | gefirencia
| sotky | hednoty | hua'iog 1"‘ , | etes |+ vrimmek | TR
f | \ w | | !
Si0, 1105 68,5 992 58,4 +10,1 + 153 |
TiO, 4 102 4 0,2 + 0,0 + 0,0 |
| ALO4 181 11,5 167 | 98 + 1,7 + 17,4
Fe,04 15 0,9 ety | S 5 g R D
| F O ‘ 7 0,4 | 38 2,2 — 0,8 — 36,4 |
' MnO - — 17 0,9 — 0,9 ~100,0 |
MgO 17 1,1 32 1,9 — 0,8 421 |
' CaO 22 1,4 71 4,5 | 3,1 — 68,9 |
Na,0 4 0,2 37 22| =20 — 90,9 |
K,0 79 | 47 36 21 | + 26 +124,0 |
P,0; 2% 0 3 02 | — 0, — 50,0 “
H,0+ 112 | 7,0 222 13,0 2150 38,5 |
| H,0— 65 | 40 | 56 3,3 0,7 59104
| M e o[- Bl e J pI A \
Spolu 1614 100,0 1701 100,0 1

|

L X Lol % | 1L | |

Priebeh kalimotasomatézy amfibolicko-biotitického dacitu-propylitu vzhladom na zmenu
porovitosti a mineralogického zloZenia horniny

tabulka 6

T e < ) ; amfibol. biotit. dacit |

l | amfibol. biotit. dacit. propylit hydrotermalne zmeneny | prirastok -+ abytok
chem. | (vz. 23) (vz. 17) |

zlozky | : ‘ == i - RS

} véh. % | oorehy | g/100 em? | véh. % | DECR | g/100 cm? \ g/100 cm? ] %
Si0, ‘ 59,62 59,85 158,6 63,65 | 63,72 | 1844 —-10,2 ‘ - 8,

} TiO 0,24 0,24 0,6 | 0,21 0,21 0,5 - 0,1 —16,6
Alz(i, 16,99 17,06 45,2 : 18,69 18,71 43,6 ' - 1,6 l -~ 3,6
Fe, 0, 3,18 t 3,19 8,4 [ 1,94 1,94 4,5 | - 3,9 —46,4

(8] 2,69 | 2,70 17,2 - - -
MnO 0,19 [ 0,19 0,5 — { - -
MgO 1,29 1,30 3.4 0,71 07 s S 1,6 - 1,8 —53,0 L
CaO 4,30 4,32 11,7 1,20 1,20 2.8 — 8,9 —-76,1 |
| Na,O 2,30 2,31 6,1 0,49 0,49 1,2 — 4.9 — 80,3 ‘

| 26 3,40 3,42 9,0 10,00 10,01 23,3 +14,3 i-158,9

| POy 0,41 ‘ 0,41 1,1 0,25 0,25 0,6 | — 0,5 —45,5

I H,O* 4,00 | 4,01 10,6 1,75 1,75 4,1 | -~ 6,5 —-61,3

| H,0- 1,00 ; 1,00 2,6 1,01 1,01 24 | - 02 - 7,1

| 8 , | , AT |

| ‘ | | |
ﬁpoll}__ 99,61 | 100,00 | 265,0 | 99,90 100,00 | 233,00 | - | -
obje- \ | f I ; ‘
mova 2,65 | — - 2,33 | - | — — \ —

_viha | | TR | A J

Po prepocitani chemickych analyz vzoriek hydrotermdlne metasomaticky
zmeneného amfibolicko-biotitického dacitu (vz. 16 — 51) na molekuldrne
hodnoty a na zdklad 100 a po porovnani s podobne vypoéitanymi hodnotami
pre amfibolicko-biotiticky dacit-propylit (vz.23) vidiet znaénh variabilitu —
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Obr. 3 Znézornenie prirastku a ibytku chemickych zloziek v (%) pri hydrotermadlnej
premene

3  Fig. 3 Presentation of increase
120 %‘ and decrease of chemical con-
% stituents (in 9,) with hydro-
2 thermal alteration
100 é o,
é 160 -
/ 7
Q 80 % 140
& 2 120
S 60 2 1001
é -
& 1
& 40 2 i 1
¥ é S 2 4w
S Z s g
20 UHI g 20
7 0 el
2 2%
- % 2 7
0 ? o 20 é%
! 2%%% 2 7
2247 R%% 60 v /
g % é /é 1 2% +
z % ZZ , 80 Q 3
) ) A R 100 &g
[s1 o ? 9 2 é‘s‘ ] b3
N e ZE:
3 s0] g é DQ; Obr. 4 Priebeh kalimetasomat6-
i~ / é zy amfibol biotit, dacitu vzhla-
& ? % dom na zmenu v pdérovitosti
80 ? é horniny
f é Fig. 4 Course of kalimetasoma-
/ Z tism of amphibole-biotite dacite
70
100 4 2 with regard to change in rock

MnO

porosity

kolisanie v uvedenych hodnotach (maxima — minima), najvyraznejsie v koli-
sani obsahu K,0. Potvrdzuje to, Ze hydroterméalne premeny prebiehali smerom
k rudnej zile intenzivnejsie v smere uréitych tektonickych trhlin, slabsie v ich
okoli. Mobilnost roztokov v porusenych castiach horniny bola vicsia ako
diftizia hydrotermalnych roztokov mimo tychto portich. Po vypoéitani pri-
rastku a abytku chemickych zloziek v 9, ako diferencie z priemernych hodndt
molekularnych kvocientov so zdkladom 100 vyplyva,Ze odnos chemickych
zloziek je vyjadreny radom: MnO >Na,0 >Ca0 >P,0, >MgO >H,0+ >FeO >
>Fe,0;.
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Ak zoberieme do tivahy zmenu v pérovitosti hydrotermdlne zmenenej hor-
niny a zmenu v mineralogickom zlozeni (pre porovndvaci vypocet prinosu
a vynosu chemickych zloziek sme vybrali vzorku 17, ktora je najintenzivnejsie
adularizovand), dostaneme tento rad prinosu chemickych komponentov: K,0.
Vynos je zas vyjadreny radom: Na,O >CaO >H,0— >MgO >Fe,0, >P,0, >
>Ti0, >H,0—S8i0, >ALO,.

Porovnanim dvoch spésobov vypoctu prinosu a vynosu chemickych zloZiek
podla molekuldrnych kvocientov prepocitanych na zéklad 100 a podla hodndt
/100 em?® chemickych komponentov vyjadrenych v %, prejavuji sa uréité
malé rozdiely v hodnotdch SiO, ALO; a H,0—. Na mineralogické zmeny
poukazuji tiez hodnoty Standardnej bunky vzoriek rézneho stupiia hydro-
termalnej premeny amfibolicko-biotitického dacitu-propylitu (tab. 2). Hod-
noty Sitt, Al3+, KI+ sii vy#ie, ¢o sivisi hlavne s procesmi kalimetasomatozy,
vznikom aduldru a sericit-illitu, naproti tomu vietky ostatné hodnoty iénov
Fed+, Mg+, (a?+. Nal+, P5+ st v podstate nizsie, rovnakd ostdva hodnota Ti'*.

Spektralne rozbory

Spektrilnym rozborom sme podrobili silikitové vzorky 16 — 21, 51, 52.
Chceli sme zistit, ¢ v doésledku hydrotermélnych premien dochddza k uréitému
obohateniu rudnymi prvkami, ktoré by mali vzfah k zloZeniu rudnych Zl.
Kedze chemickymi rozbormi uz boli zistené chemické zlozky v radovom
zastipeni 10—10-29,, v spektrilnych rozboroch uvadzame len zdvainejSie
zistené koncentricie rudnych chemickych prvkov. Spektrdlne rozbory sme
robili z pragkovych vzoriek v zmesi s prdskovym grafitom v pomere 1 : 1.
Spektrograf Qu—24, Strbina 0,03 mm, generdtor BIG 200, striedavy oblik,
prid 6 A, exp. doba 45", elektrédy — Elektrokarbon Topol¢any, spektralne
dosky — BlauHart. Ziskané vysledky st uvedené v tab. 7.

tabulka 7

semikvantitativny odhad

l

T b \ 102 — 10-2 < 10-3 — 10-% 9
Gitane i
“&1‘7 | Cu. Mn, v Ag. Zn, Pb

518 | Cu, Zn, Mn, Ag

[ 19 | Cu, Ag, Pb,V | Zn

20 | Pb,Cu, Zn, MnV| Ag

| 21 | Cu,Pb,Mn,V | AgZn 7
‘ L B Lo 2 B e Bu ¥y M

|
52 Mn, V | Cu \
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Z uvedenych spektralnych rozborov vyplyva, 7e takmer vo vietkych vzor-
kéch bola identifikovand pritomnost prvkov, ktoré maji charakter polymeta-
lického zrudnenia. St to predovsetkym: Cu, Zn, Pb, a Ag, ktorych koncentricia
sa zvySuje so stiipajicou kalimetasomatézou. Rudné chemické prvky zistené
spektralnou alanyzou jednoznaéne dokazuji, Ze kalimetasomatéza je v izkom
genetickom vztahu so zrudnovacimi procesmi. Rudné prvky zodpovedaji
rudnej mineralizicii zil v tejto oblasti. Podobnii genetick pribuznost kali-
metasomatézy so zrudnenim Au — Ag zistil A. Brlay (1964) v okoli Brehov
a Tekovskej Breznice, kde v miestach so zvySenym obsahom K zistil obsah Ag
az 10-29;. Podobné sivislosti zistil F. Fiala — Z. Pdcal (1959) a M. Bohmer
(1961) v oblasti kremnického rudného pola a F. V. Székyné (1864) v oblasti
Tokajského pohoria.

Diferenéné termické rozhory

Krivky DTA maji velmi podobny priebeh. Podobnost sa prejavuje v dvoch
endotermickych reakciich. Poiatoénd dehydrataéné endotermicka vychylka
s maximom pri 130°C a dal$ia dehydroxilaénd pri teplote s maximom v rozpiti
540 °C — 600 °C je charakteristickd pre sericit i kaolinit typu , fireclay‘.
Vysokoteplotné zakonéenie kriviek DTA je nevyrazné. Endotermicki reakeiu
mozno pozorovat len na vzorke 18, v ktorej sericit a kaolinit tvoria podstatni
¢ast horniny. U vzorky 23 pozorovaf okrem toho séasti dehydroxildciu chlo-
ritu (inflex krivky pri 780 °C). Krivky DTA vz. 52 (neupravena prirodni vzor-
ka) a 52/l najjemnejsia frakcia ziskand plavenim (< 2yu) sti nizornym prikladom
intenzivneho hydrotermalneho rozkladu amfibolicko-biotitického dacitu-propy-
litu.

Potiatotnd vyrazni nizkoteplotni endotermickd reakcia s maximom pri
150 °C — 170 °C a zdvojenou endotermickou reakciou (vz. 52[1) pri 200°
charakterizuje dehydratdciu medzivrstevnej vody a hydritov Ca?+. Pritom-
nost hlbokej endotermickej reakcie s potiatkom pri 400 °C, maximom 610°C —
630 °C a zakonCenim pri 750 °C charakterizuje dehydroxildciu. Rozpad
Struktirnej mriezky sprevddza vysokoteplotnid endoreakcia s maximom pri
950 °C — 970 °C. Vysokoteplotnd exoreakcia je nad 1000 °C.

Uvedeny priebeh DTA kriviek je typicky pre mineraly illit, montmorillo-
nit.

Termogravimetrické rozhory

Termogravimetrické rozbory prirodnych vzoriek ukazuji po kvantitativnej
stranke stratu HzO pri dehydratdcii a dehydroxildcii minerlov illitu, kaolinitu
a montmorillonitu.

Z uvedenych termogravimetrickych rozborov vyplyva, %e s ubtidanim seri-
citu a pribadanim ortoklasu aduldru (éo sa prejavuje zvySovanim obsahu K,0),
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Obr. 5 Krivky DTA zo vzorick rézneho

stupna hydrotermédlnej premeny amfibol-
biotit dacitu. Banska Hodruia

Fig. 5 DTA curves of 20 samples with va-
rious grade of hydrothermal alteration
of amphibole-biotite dacite. Banskd Hod-
rusa

52

% bS]
< 52/
& 4
8 S
N @
= 120 600
530 g0 \/ ¥ 530
23 — ]
0 2 4 6 8 10
TEPLOTA —* L°CJ * 400
780 Obr. 6 Krivky DTA illit-montmorilloni-
20 580 tu, vzoriek 52 a 52/1 (frakcia < 2), Banskd
Hodrusa
(‘7 - > - 5 — Fig. 6 DTA curves of illite-montmorillo-
nite, samples 52 and 52/1 (fraktion 2).
TEPLOTA — L°CJ x 100 Banskd Hodrusa

znizuje sa obsah adsorbénej i konstituénej vody (vzorky 17,19, 20). Termo-
gravimetricky rozbor silne hydrotermalne zmeneného amfibolicko-biotitického
dacitu na plastickii hmotu potvrdil zdvery zistené rozborom DTA, Ze pod-
statne zastipenym mineralom je illit a montmorillonit. Obsah absorbénej H,0
je 5%, dehydroxila¢nej 6,25 9%,.

Rintgenografické rozbory

Réntgendifrakéné rozbory hydrotermélne premeneného amfibol-biotit-daci-
tu (vz. 18, 19, 20) potvrdili pritomnost aduliru, ako to vidiet z difrakcéného
zéznamu, Vo vzorke 52/1 bol zisteny illit-montmorillonit v epitaxickom zraste
(nepravidelne zmiesany typ strukttry typu IM). Zo vzorky 18 boli separované
flové minerdly ako pseudomorfézy po Ziveoch a tvori ich v prevlddajice]
miere kaolinit s nedokonale usporiadanou krystdlovou strukttrou.
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Réntgenografické hodnoty kaolinitu (vz. 18 pseudomorféza po plagioklasoch) a illit-

montmorillonitu (vz. 52/1). tabulka 8
illit — montmo- | illit — mo- P
N° * iiomit | e ——
vz. &2/1 etylenglykol ‘
| dmkyy A I | amxhyvA | 1T [ amkpvA | 1 | hkl ,
\ ‘ 5 ‘ 1
1 12,28 8 | 13,04 (1.2 = & S “
2 9,51 3 9,35 5 e 5 s
3 ' 7,27 | 3 ‘ 7,10 o 7,30 10 001
4 | 4,97 LB of 5,24 3 | - | — - :
5 4,67 2 o = 2 ;
6 4,45 5 4,46 5 4,48 3 020 ‘
7 ~ | = - 4,31 ‘ 110 ‘
8 4,25 2 4,24 2 2 & 1
9 5 - | ~ 3,73 5 = ;
10 3,51 3 3,52 2 | 3,55 5 002 1
11 3,34 10 3,34 10 £
12 = = - = 2,73 s 022
13 3,06 8 3,05 6 £k et —
14 2,56 9 2,55 8 2,56 2 201
15 2,41 4 2,45 3 | i = ‘
16 ] 2,40 2 2,38 7 003 ’
17 | 2,23 2 2,04 |2 220
18 211 {2 2,12 2 = Jrr= —
19 2,06 2 2,06 2 L —
20 1,99 2 - — 1,97 2 132
21 1,81 4 1,81 3 1,88 > 133
22 - — — — 1,83 2 202
23 1,66 3 1,64 3 1,66 | 4 133
24 = = = ~ 1,62 3
25 1,54 5 1,54 4 1,57 1 134
26 2= = ; 1,53 2 060
27 1,49 8 1,49 T 1,47 4 331
28 ~ . 1,42 LS 005
29 1,37 5 1,38 3 1,39 i e 330
[ 30 1,34 3 1,34 1 1,35 25
31 - 7= - — 1,32 Bel
32 1,29 2 1,29 2 1,29 2 —
33 = B 1,24 2 — -

‘ 1
| ! l \

Hydrotermélne a hypergénne okolorudné premeny
v oblasti hornohodrusského rybnika

Vychodne od sypanej hrddze hornohodrusského rybnika je moZzné v povr-
chovych odkryvoch v tiseku cca 150 m v bezprostrednej blizkosti zily Rozilia
pozorovaf intenzivne hydrotermélne a hypergénne zmenené horniny pyro-
xenického andezitu. Tieto intenzivne premeny sa prejavuji celkovym vybie-
lenim horniny so slabo zachovanou profyrickou &trukttrou na horniny bez
vyraznejsich znakov pévodnej porfyrickej struktiiry a nakoniec ich rozkladom
na bielu plastickd flovii hmotu. Studovand oblast je dobrym prikladom na
sledovanie hydrotermilnych aj hypergénnych premien v bezprostrednej bliz-
kosti rudnych zil.
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Obr. 8 Difrakény zdznam: Vzorka 52/1 (rozlozeny na plasticky il amf. biotit. dacitfrakcia < 2p)
Fig. 8 Diffraction record: sample 52/1 (decomposed into plastic clay, amphibole — biotitedacite, fraction — 2n)
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Obr. 7 Difrakény zdznam 5 o
e
1 — aduldru (Adula, Svajéiarsko); 2 — sanidinu (z ryolitu Vyhne); 3 — ortoklasu (Strzegom, Pelsko); 4 — vzorka 18 (amf. biotit, dacit B. Hodrusa); 6
5 — vzorka 18 — etylenglykol; 6 — vzorka 19 (amf. biotit, dacit Banskd Hodru8a); 7 — vzorka 20 (amf. biotit, dacit Bansk4a Hodrusa);
Fig. 7 Diffraction record:
1 — adular (Adula, Switzerland); 2 — sanidine (from rhyolite, Vyhne); 3 — orthoclase (Strzegon, Poland); 4 — sample 18 (amphibole-biotite dacite,
B. Hodrusa); 5 — sample 18 cthylenglycol; 6 — sample 19 (amphibole — biotite dacite, Banskd Hodrufa); 7 — sample 20 (amphibole-biotite
dacite, Banskd Hodrusa)
Obr. 11 Difrakény zdznam 1 — illitu s primesou kremetia; 8 — ,,otvoreného illitu*; 6 — illitu s primesou kremefia.

Fig. 11 Diffraction record: 1 — illite with admixture of quartz; 2 ,opened‘¢ illite; 6 — illite with admixture i
of quartz. Banskd Hodrusa " }







Hydrotermilne premeny

Hydrotermélne premeny, ktoré sa makroskopicky prejavuji predovietkym
vybielenim pyroxenického andezitu, predstavuji po mineralogickej strinke
asocidciu mineralov zo skupiny hydroslad.

Prekremenenie je v podstate velmi slabé, naproti tomu prejavuje sa inten-
zivna sulfidizdcia, v podobe pyrit-markazitu. Oxiddciou pyrit-markazitu
v hypergénnych podmienkach vznikaji druhotné sulfity a kaolinit, o ktorych
sa zmienim v kapitole o hypergénnych premendch. Vybielené spevnené horniny
pyroxenického andezitu bledoruzovej farby (vz. 6) sa daji krajat nozom a vy-
znacuji sa znacénou porovitostou. Nepravidelne st impregnované pyrit-marka-
zitom, ktory v nich prevldda. Pod mikroskopom sa vo vybrusoch objavuji len
relikty po ziveoch, ktoré si tiplne metasomaticky zatlacené hydrosludami,
hydromuskovit-illitom. Hydrosludy metasomaticky zatlicaju aj zdkladni
hmotu, ¢o spésobuje, zZe v pripade nepritomnosti sulfidov vznikd monomine-
rilna hornina (vz. 6/b). Pokroéilou premenou v hypergénnych podmienkach
vznikaji plastické horniny (vz. 1, 3, 4, 5, 8), ktorych mineralogické zloZenie
tvori pestrd asocidcia flovych mineralov a druhotnych siranov.

Chomické analyzy hvdmtﬁrmalnr* Zm=n’ ‘nehn pyroxenického amlnntu tabul’ka. ‘)
‘iz' }: nespevnené ilové horniny » 1‘:;.:1?3?(’ plast. il
zloZKy Phe 2 PR O N T P e A T TR Y s
o b 1 3 ey Bl e Y T A
I sie: | 52,52 | 5485 | 6182 | 5762 | 5205 | 6101 [ 4'),65
poB e . I , S e i
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N LR X o B 7’?L_1 = cor i L, o
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Chemické rozbory
Chemické rozbory ukézali pomerne dobri zhodu v obsahu jednotlivych
chemickych zloziek v nespevnenych i v spevnenych vzorkach, ¢o potvrdzuje,
7e minerélne zloZenie je viac-menej navzajom zhodné. Uréité rozdiely v porov-
nani s ostatnymi vzorkami mozno pozorovaf len v plastickom ile (vz. 8).
Zvysieny obsah Fe,0, vo vzorke 6/a napr. poukazuje na zvySenti heterogénnu
primes sulfidov.

Diferenéné termické rozhory

Diferenéné termické rozbory zaznamenané na krivkich DTA (vzoriek 4 —8)
dost vyrazne charakterizuji mineralogické zloZenie. DTA bola merand na
1 g vzorky, pri stipani teploty 10 °C/1".

Hydromuskovit-illit ma po¢iatoéni endotermicki reakciu s minimom
150° a zodpovedd strate adsorbénej viazanej vody. Druhd dehydroxilaénd

Roéntgenografické hodnoty illitu s primesou kremena (vz. 1 a 6),,otvoreného’* illitu (vz. 8)
Banskd Hodrua — hodrussky rybnik
tabulka 10
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J 2 4 6 8 10 Obr. 9 Krivky DTA illitu, markazitu

s primesou jarozitu (vz. 4) z hydroter-
mélne zmeneného pyroxenického andezi-
tu Banskd Hodrusa

Fig. 9 DTA curves of illite, marcasite
with admixture of jarosite (sample 4)
from hydrothermally altered pyroxenc
andesite, Banska Hodrusa

at

ROZDIEL

Obr. 10 Termicky rozbor ,,otvoreného*
illitu (vz. 8). Ban<kda Hodrusa

150 600
o] 7 73 5 F] o) Fig. 10 Thermic analysis of ,,opened*illite
TEPLOTA — [°CJ x 100 (sample 8). Banskd Hodrusa

endotermicka reakcia md minimum pri 580 — 600 °C a tretia endotermicka
reakcia s minimom pri 950 °C charakterizuje rozpad Struktiirnej mriezky.
Exotermické reakcie sii pre tieto mineraly charakteristické pri 1020 — 1080 °C.

Markazit sa prejavuje exotermickou reakciou pri 380 — 450 °C, ktord
sposobuje rozpad Struktirnej mriezky markazitu. Daliie endotermické re-
akcie, ktoré mézeme pozorovat v skimanych vzorkach, patria k fazko od-
stranitelnym nepatrnym primesiam jarozitu.

Riontgenografické rozbory

Réntgenografické rozbory boli urobené pomocou CuK, a CoK, Ziarenia,
met6édou Debye-Scherrerovou vo valcovych komérkach a metédou na prechod.
Zistené rontgenografické hodnoty jednoznaéne potvrdzuji mineralogické zlo-
zenie hydrotermilne premeneného pyroxenického andezitu. V porovnani
s DTA a TGA ziskavame podrobnejsie iidaje o mineralogickom zloZeni, pretoze
popri podstatne zastipenom illite zo skupiny hydroslid bola dokdzand aj
pritomnost ,,otvoreného* illitu a jarozitu, ktoré mozno fazko identifikovat
v danych zmesiach na krivkiach DTA a TGA.

Pyroxenicky andezit, hydrotermalne zmeneny na biely plasticky il, (vz. 8)
je zlozeny z ,,otvoreného® illitu.




Hypergénne okolorudné premeny

V tej istej lokalite v oblasti hodrusského rybnika, kde moZno pozorovat
intenzivne hydrotermélne premeny pyroxenického andezitu, mozno sledovat
aj priebeh intenzivnych hypergénnych premien. Hypergénne premeny patria
k premendm po zrudneni. Hypergénnymi procesmi, hlavne pésobenim H,O
a vzdusného O,, dochddza k postupnému rozkladu pyrit-markazitu. V désledku
toho sa povrchové vody nasycuji zlozkami Fe*t, (SO,)~2. Posobenim tychto
roztokov na hydrosludové mineraly vznikaji druhotné sirany, a to hlavne
jarozit — KFes(S0,),(OH), a hydroxidy Fe.

Jarozit bol opisany po prvykrdt v Barranco Jaroso v Sierra Almagrera
v Spanielsku, odkial mé aj meno. Vznikal pozvolnym chemickym procesom,
na ¢o poukazuje jeho vyskyt a paragenéza s illitom, kaolinitom, limonitom
a kremenom. Tato paragenéza sved¢i o tom, Ze jarozit a kaolinit vznikaji
priblizne rovnakym spdsobom.

Pésobenim siranovych roztokov, ktoré vznikaji rozkladom pyritu a marka-
zitu na illitové minerély, prechddzaji do roztoku zlozky illitu, ¢im sa roztoky
obohacuji o K, Al, Si, ktoré v pripade nasytenia medzi sebou reaguji a vzniks
jarozit — KFey(SO,),(OH),. Zvysujtce zlozky Si a Al v kyslom prostredi
na seba reaguji a vytvdraji druhotny ilovy mineral — kaolinit AL(OH),
8i404. Pretoze illit obsahuje viac SiO, ako kaolinit, prebytoéné SiO, sa vy-
zrdza v podobe koloidilneho Si0,, ktory speviiuje konkrécie jarozitu. Podobne
prebytoéné iény Fe?* st odplavované a oxidéciou sa menia na hydroxidy Fe.

Chemické analyzy vzorick s obsahom minerdlu jarozitu. Hornohodrugsky rybnik
tabulka 11

Zozky - 3/a ‘ 3le ‘
510, 30,40 10,51 l
TiO, 0,40 st ‘
Al Oy 11,78 0,50 [
Fe, 04 26,20 51,40
MgO 0,40 " 0,57
CaO | 1,00 0,50
Na,O 0,40 0.21
K.,O 3,71 4,26
P,0, 1,15 1 1,38
H,0O do 250°C -- 3,50
H,0O do 400°C 1,25 3,50
H,O do 600°C 7,21 7,00
SO; 16,00 16,93
Spolu 99,90 | 100,26 |
Vzorkag 3/a zlty. praskovy jorozil, mechanicky separovany z privodncj vzorky.

o

3/e — okrovozlté az hnedé kompaktné konkréeie jarozitu
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DT, TG a rontgenografické rozbory.

Jarozit, zisteny a opisany J. Jarkovskym a B. Ci¢elom (1959) v &tolni
Ferdinand v rudnom poli 8achty Brinik v Banskej Belej, je svojim minera-
logickym zloZenim podobny tu opisanému jarozitu. Jarozit v oblasti horno-
hodrusského rybnika vystupuje spolu s kaolinitom a illitom v podobe zltého
pragskového minerdlu — (vz. 3a), dalej v podobe okrovozltych az hnedych
konkrécii (vz. 3c¢).

zlozky

K,0
Fi'g();;
S04
H,0

Si0,
TiO,
AlLOy
Fe,0,
MgO
CaO
Na,O
K,0
P,0,
H,O0 -
H,O +
SO,

Spolu

zlozky

Si0,
TiO,
Al O3
Fe,03
MgO
CaO
Na,O
K,O
| P,0;
| H,O—
H,0+
SO,
b

vih. %

9,41
47,83
31,96
10,80

16,

99.90

vdh. %

10,51
st
0,50

51,40

0,57
0,50
0,21
4,26
1,38
7,00
7,00

16,93

100,26

T or-tickd zloz nio jarozitu

molekulirne
ckyvivalenty

1,00
3.00
4,00
6,00

506
005
116
164
010
018
006
039
008
069
400
200

K,0.3Fe,0,
150, 6H,0

e

analyza 3/a

135
006
| 039

270
180

| aa899

analyza 3/c

molekularne
ekvivalenty

175

005
322
014
009
004
045
010
388
388
212

| K,0.3Fe¢,0,
150;.6H,0

| 147

004
045

| 204
| 196

51,26

Uvedenu paragenézu hypergénnych minerdlov potvrdila chemicka analyza

zZvyBok

506
005
116
029
010
018

008
069
130
020

55,019,

zZvysok

175

005
175
014
009
010
388
094
016

19,0%

tabulka 12

prepocitané
molekuldrne
ekvivalenty

SIS e

0,90

8,00
4,00

|

\

prepocitané
molekuldrne
ekvivalenty

6,08

‘ 0,93

\

j i
‘ 7,32 |
i 4,00




7Z genetického hladiska je doélezité, ze jarozit spolu s kaolinitom, illitom
a hydroxidmi Fe sa vyskytuje len v tisekoch intenzivnej premeny, t. j. v oblasti
plastickych ilov, a nebol zisteny v tsekoch vybielenych spevnenych hornin,
zloZenych vyluéne z illitu (vz. 6b). Toto pozorovanie dokazuje, Ze zmenu
spevnenych hydrotermélne zmenenych hornin na plastické hmoty sposobili
do urcite] miery hypergénne procesy.

Vyhodnotenie vysledkov chemickyeh analyz

Uvedené dve chemické analyzy vzoriek 3/a a 3/c ukdzali, Ze podstatnii Cast
skimanych vzoriek tvoria zlozky minerilu jarozitu — KFe,(SO,),(OH), doplne-
né o minerdlne primesi. Tento vzfah ndzorne vynikne pri porovnani vysledkov
ziskanych chemickym rozborom s teoretickymi hodnotami pre mineril jarozit,
u ktorého jednotlivé zlozky st v pomere:
K,0 . 3 FeO, . 450, . 6H,0.

Z uvedenych prepoctov vyplyva, Ze popri jarozite st zastipené aj primesi.

V prvom pripade (analyza 3/a) primesi tvoria 55, 01 9,. Je to hlavne mineril
illit a kremei. V druhom pripade (analyza 3/c) primes tvori jarozit a po
prepocitani k zakladu SO;=4 ddva pomer kysliénikov u vzorky 3/a a 3/c.

K,0 : Fe,0, : SO; : H,O

1:0.-58.05%4.0:°6:0 — jarozit teoreticky

09-:328:40:80 — jarozit vzorka 3/c Banska Hodrusa

0,93 :6,08:4,0:7,32 — jarozit vzorka 3/c Banskd Hodrusa

0,62 : 3,04 : 4,0 : 6,82 — jarozit Banskd Beld (Jarkovsky a spol. 1959).
T zoretické zlozzniz jarozitu tabulka 13

| molekularne zvyfok -+ 5

1 zlozky ekvivalenty nedostatok — ¥l e

K,0 ; 1,00 € |

| Fe,04 3,00 | * ;

j SO, 4,00 - - |

i H,0 6,00 : = ‘

analyza 3/a

| K0 | 0,90 , —0,10 | ~1,0
Fe,0; 3,28 +0.28 | +4,47
SO; w 4,00 o } L

I 6 | 8,00 +2,00 | +3,70

analyza 3/c

\
K,0 0,93 —0,07 — 0,66
Fe,0, ‘ 6,08 +3,08 ! +49,18
S04 4,00 [ = | =

H,0 7,32 } +1,32 - 2,4




V obidvoch pripadoch vzhladom na teoreticky pomer — 1 :3:4:6 javi
sa maly nedostatok alkélii, prebytok H,O a Fe,0,. V porovnani so struktirno-
chemickym vzorcom jarozitu KFe,(SO,),(OH), vychddza, Ze uvedené jarozity
maji niektoré miesta K+ iénov nahradené molekulami H,0.

Termické analyzy

Krivky ziskané DTA mozno charakterizovat takto:

Vzorka 3/a zlty praskovy jarozit. DTA-krivka zacina nizkoteplotnou
vychylkou s maximom pri 130 °C a charakterizuje stratu adsorbénej H,0.
Dalsi viac-menej inflexny ohyb krivky pri 250 °C — 330 °C je spésobeny
dehydrataciou hydroxidov Fe.

V intervale teplot 350 °C — 520 °C naznacuje krivka hlbokit endotermicki
vychylku, ktorej maximum je mozné odhadnif okolo 450 °C — 470 °C.
Uvedend endotermickd reakcia je spdsobend rozpadom strukthry jarozitu
a stratou Siestich molekil vody podla rovnice:

K,[(Fep)(S0,),(0H) ], — K,80, . Fey(S0,); + 2Fe,0, + 6H,0

Hned za hlbokou endotermickou reakciou nasleduje exotermicky vrchol
s maximom pri 580 °C, ktory naznacuje krystaliziciu hematitu Fe,O; vznik-
nutého predchiadzajicim rozpadom struktiry jarozitu. Od exotermickej re-
akcie krivka pozvolna naznaéuje druhi hlboki endotermicki reakciu, ktora
je svojou polohou typickd pre jarozit. Zacina pri 720 °C s maximom pri 780 °C
a konéi pri 880 °C. Tato endotermickd reakcia spésobuje rozklad komplexnej
zltéeniny, ktord vznikla pri prvej endotermickej reakecii rozpadu struktiry
jarozitu podla rovnice:

K,S0, . Fe,(S0,); > K,S0, + Fe,0, + 350,

Uvedeny priebeh krivky DTA je charakteristicky pre jarozit tak, ako ho
uvadzaji pre jarozit J. L. Kulp — A. H. Adler (1950).

Vzorka 3/b. Zadiatok krivky DTA naznacuje hlbokt endotermicki vy-
chylku s maximom pri 150 °C, sposobenti dehydrataciou illitu. Prechod do
druhej endotermickej reakcie s maximom pri 300 °C je sposobeny dehydrata-
ciou hydroxidov Fe. Od 380 -°C mé krivka pozvolny spdd, naznacujici pritom-
nost jarozitu rozpadom struktary medzi 400 °C — 500 °C a prechodom do
endotermickej reakcie s maximom pri 570 °C; konéi pri 630 °C. V tomto pripade
nastdva dehydroxildcia kaolinitu a illitu, o ¢om svedéi dalSia endotermicka
reakeia medzi 630° — 770 °C s maximom pri 650 °C. Dalsi inflexny ohyb krivky
medzi 900 °C — 1000 °C znamend rozpad struktary kaolinitu a (illitu), dalej
prechod do exotermickej reakcie, ktord viak na krivke uz vyrazne zachytend
nie J(’,.




0 2 4 6 8 0 Obr. 12 Krivky DTA jarozitu (vz. 3/a);

; ' jarozitu s primesou kaolinitu, illitu a hyd-

roxidov Fe (vz. 3/b); jarozitu s primesou

kaolinitu a hydroxidov Fe (vz. 3/c).
Banskd Hodrusa

3 Fig. 12 DTA curves of jarosite (sample
3/a); jarosite with admixture of kaolinite,
760 illite and Fe hydroxides (sample 3/b);
jarosite with admixture of kaolinite and
Fe hydroxides (sample 3/c). Banskd Hod-

rusa
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Vzorka 3/c. Zatiatoény priebeh krivky DTA je velmi podobny predché-
dzajicej krivke. Na zaciatku je endotermicky ohyb s maximom pri 150 °C
a meni sa na daliu endotermicki reakciu s maximom pri 280 °C. Prv4 endo-
termickd reakcia je spoésobeni dehydratdciou illitu, druhd dehydratéciou
hydroxidov Fe. Dal%ia endotermicks reakcia medzi 350 °C — 500 °C s vyraz-
nym maximom pri 440 °C je spésobend rozpadom &truktiiry jarozitu. Po tejto
endotermickej reakcii nasleduje dal$ia mensia reakcia medzi 510 °C — 660 °C
s maximom pri 580 °C, spésobend dehydroxiliciou kaolinitu. Endotermick
reakcia medzi 660 °C — 850 °C s maximom pri 760 °C je druhou endotermickou
reakciou pre jarozit, pri ktorej dochddza uz k spominanému rozkladu kom-
plexnej zlticeniny.

= - = S AT —
Obr. 14 Mikrofotometricky zéznam z debyegramu jarozitu s kaolinitom (vz. 3/a).
Banska Hodrusa

Fig. 14 Microphotometric record of debyegram of jarosite with kaolinite (sample 3/a).
Banskd Hodrusa

60




hkl

n3
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Riontgenografické rozhory

Jarozit z hladiska Struktdry patri do priestorovej skupiny C%3v — R3m
s romboedrickou &truktiirnou bunkou v zlozeni R*R3* (SO,),(OH),, kde R'*
méze byt K'*, Nal*, Rb'+, H,0, Ag'*, NH,*. Namiesto R3+ méze byt Fe3*
alebo AI**. V krystalovej struktire synteticky pripravenej zlt¢eniny H,0Fe,
(80,)2(OH); voda tiplne nahradzuje alkélie. Zmenu kladného ndboja vyrovnava
vymena jednej (OH)-' skupiny za molekulu H,0. Vzdjomnd substiticia
katiénov sa prejavi v zmene mriezkovej konstanty Co (S. B. Hendricks 1937).

Réntgenografické hodnoty jarozitu a kaolinitu hornohodruésky rybnik, Banskd Hodrusa

tabul’ka. 14
| jarozit jarozit | kaolinit
| Banskd Hodrusa kaolinit ASTM = [ Brindley G. W,
vzorka 3/a Bansk4d Hodrusa 11.1301 Robinson K. 1964
&. vzorka 3/c ‘
hkl ' d (hkl) 1 d (hkl) 1 d (hkl) ’ I ’ hkl ‘ d (hkl) I '
v A | v v A A ‘ ‘
==y = . s P | e A s o -y | TRl [l - 1
| | \\ | y
| 1 - - - 7,15 sl. - ‘ - 001 7,15 10 \
i 2 101 5,90 str. 5,90 str. 5,90 4 - ‘ = —
3 — - — 5,36 v. sl s - fans = -_
4 102 5,04 8. 5,08 8. 5,00 4 - — - [
5 - 4,43 sl. 4,48 sl. - - 020 4,45 4
6 — 4,26 v. sl 4,27 str. - - - -
7 - — 3,84 v. 8l. - - 021 3,837 4
8 110 3,65 str. 3,64 8 3,60 4 - - —
9 - - — 3,56 str. = - 002 3,566 10
10 - 3,38 str. 3,37 V.8 3,38 5 111 3,365 4
11 113 3,06 V. 8. 3,08 V.8 3,06 10 - - -
12 202 — — 2,94 v. 8l 2,94 — — — |- — |
13 006 2,86 sl 2,83 str. 2,83 4+ — - — )
14 — - - 2,76 str. - - 022 2,748 2 |
15 — - | — 2,70 str. | - - - | - - |
16 204 2,64 str. 2,53 V.8 2,52 6 130 1 2,553 8 |
17 = - - 2,48 8. — - 200 2,486 9 ,
18 — - - 2,42 v. 8l. - s - - =
19015107 2,27 8. 2,28 V. B. 2,27 8 131 2,284 9 1
20 | — — - 2,27 sl. 2,27 e s = =
21 ‘ — - — 2,22 sl. - = 040 ‘ 2,243 1 ‘
22 - 2,16 v. sl 2,17 ‘ v, il 2,16 | 2 -— = -
23 = e = 2,12 sl | = = 041 | 2,127 2
24 - - - 2,11 8l. - — - - |
25 - —_ - 2,09 v.s8l. - — — — - ‘
26 - - — 2,05 £l — -~ 222 2,05 1
27 033 1,98 V.8, 1,98 v.s8l. 1,96 8 | 203 1,98 [ Swb¥|
28 - - - 1,93 sl. - — 132 1,93 4
29 - —~ - 1,89 | v.8l - - 133 1,892 2 ‘
30 220 1,83 V. 8. 1,82 | 8 1,81 8 |
31 208 - - 1,76 sl. 1,76 2 004 1,778 5
32 217 1,73 str. 1,71 8. 1,70 2 - |
33 - - — 1,668 v. 8l - — — -
34 314 1,63 sl 1,645 str. 1,65 2 204 | 1,659 8
35 - - - 1,620 8l — - 242 1,616 6
36 = = = 1595 |v.sl | - Loili5s 1,581 1
37 315 1,55 8. 1,553 8 | 1,566 4 - = o
38 226 1,53 8. 1,510 8 | 1,532 6 - -
39 308 1,49 str. 1,480 sl ‘ 1,502 8 | 060 1,486 254
40 404 - - 1,462 V. 8 1,476 4 | 223 | 1,464 2 ‘
41 - - - 1,445 sl — ‘ — 061 [ 1,449 4
42 - 1,43 str 1,430 v. sl — - — — -
43 012 1,41 v. 8l 1,410 8l — - | 005 1,426 4
44 - 1,38 v. 8l 1,382 8.1 1,372 2 - - o
45 — 1,34 str 1,350 8 — — — ’ —_ - '
46 325 1,327 v. sl 1,330 sl 1,327 7 - o i
47 - 1,30 sl. 1,320 sl. - - - - =
48 - 1,27 str. - - - - = - I




Mriezkové konstanty skiimaného jarozitu vypoéitané z rontgenografickych
hodndt d (h k 1) jarozitu vzorky 3/e si: a, = 7,23; ¢, = 17,16 A. Rontgeno-
graficky rozbor urobeny Co K, Ziarenim. V tabulke 14 st uvedené réntgeno-
grafické hodnoty pre jarozit a ostatné minerély, ktoré st s jarozitom v para-
genetickej asocidcii.

Zaver

Studované horniny amfibolicko-biotitického dacitu z oblasti dolnohodrus-
ského rybnika maji extrémne alkalicky charakter, pri¢om alkilie st vyluéne
zastipené draslikom v minerili aduldri. MoZno predpokladat, Ze hydroter-
mélne roztoky, ktoré prechidzali diftziou do nadloZia a spdsobili metasomatic-
ké procesy, boli bohaté na prchavé zlozky, H,0, chlér a alkilie.

Prinos draslika (okrem adularizdcie) s meniacimi sa fyzikélno-chemickymi
podmienkami viedol k vzniku hydrotermdlne vybielenych hornin vyluéne
s obsahom minerdlov hydroslid a montmorillonitu. MoZno predpokladat, Ze
aduldrizdcia a sericitizacia so vznikom hydroslid si si geneticky velmi blizke.
Tieto druhy premien vznikali v etape prinosu draslika pocas hydrotermalnych
procesov. Treba braf do tivahy skutocnost, Ze v jednom pripade aduldr meta-
somaticky zatld¢a sericit, a v druhom pripade hydrosludy aduldr, ¢o dokazuje,
ze existuji dve $tadid sericitizacie. Ako bolo zistené, kalimetasomatdza posti-
huje akykolvek typ horniny, v naom pripade amfibolicko-biotitického dacitu
a pyroxenického andezitu. Najintenzivnejsie metasomatické procesy sii na
povrchu v bezprostrednej blizkosti rudnych 7l a st v genetickom vzfahu so
zrudriovacimi procesmi.

Hypergénne porudné premeny sa prejavili hlavne hydrolytickym rozkladom
sulfidov, spojené so vznikom sfranovych roztokov a volnej H,SO,, ktoré
posobili na spevnené horniny, zloZené z hydroslid a vytvirali sekundérne
minerdly jarozit, kaolinit a hydroxidy Fe.

Do tlac¢e odporudil J. Forgae
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V. RADZO

STUDY OF HYDROTHERMAL AND HYPERGENE ALTERATIONS OF ROCKS IN
THE AREA OF THE BANSKA HODRUSA ORE VEINS

(Summary of the Slovak text)

In the paper mineralogical studies of postvolcanic alteration of rocks in the vicinity
of ore veins of the Banskd Hodrusa area are mentioned. By means of chemical, thermic
and X-ray analyses as well as microscopic study alterations of rocks of amphibole-biotite
dacite and pyroxene andesite were observed.

As a consequence of hydrothermal and hypergene processes certain associations of mi-
nerals were forming in the vicinity of ore veins in the mentioned rocks.

Among the most significant hydrothermal alterations kalimetasomatism belongs
with formation of adular and hydromicas, illite and ,,opened‘* illite to Ca-montmorillonite.
As it has been noticed once adular metasomatically replaces sericite and another time
minerals of the group of hydromicas adular.

Hypergene post-mineralization alterations were manily manifested in decomposition
of sulfides and the affect of these decomposition products on minerals of hydromicas,
as secondary minerals jarosite, kaolinite and iron hydroxides originated.

Prelozil J. Pevny
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Vyvsvetlivky k tabulkdm L1 — LII
Explanation of plates LI — LII

tab. L1
Plate LI

Obr. 1 Mikrostruktara amfibol-biotitického dacitu — propylitu s porfyrickymi vyrastli-
cami plagioklasov, amfibolu (zmeneného v chlorit, kaleit a limonit), kremena s uzavreni-
nami plagioklasov a biotitu. Vzorka 23. Nikoly + zv. 15 x

Fig. 1 Microtexture of amphibole-biotite dacite-propylite with porphyric phenocrysts
of plagioclases, amphibole (altered into chlorite, calcite and limonite), quartz with inclu-
sions of plagioclaces and biotite. Sample 23. Nicols magnif. 15 »

Obr. 2 Hypidiomorfny krystél plagioklasu sericitizovany s uvolnenym kremeiiom a meta-
somaticky zatlaceny draselnym zZivcom-aduldr. Vzorka 16. Nikoly +zv. 15 x

Fig. 2 Hypidiomorphic crystal of plagioclase sericitized with loosened quartz and meta-
somatically replaced potash feldsparadular. Sample 16. Nikols. + magnif. 15 x

Obr. 3 Premena amfibolu v chlorit, limonit, magnetit a titanit s uvolnenym kremeriom.
Pseudomorféza aduldru po plagioklase. Vzorka 16. Nikoly +zv. 15 »

Fig. 3 Alternation of lamphibole into chlorite, limonite, magnetite and titanite with los-
sened quartz, in section to. Pseudomorph of adular after plagioclase. Sample 16. Nicols -+
+ magnif. 15 x

Obr. 4 Metasomatické zatlac¢ovanie aduldru sericitom a kremeiiom. Magmaticky korodo-
vany kremen, pretiahnuty rez amfibolu zmeneného na chlorit, titanit, magnetit. Zdkladnd
hmota sericit a kremen. Vzorka 18. Nikoly zv. 15 «

Fig. 4 Metasomatic replacement of adular by sericite and quartz. Magmatically corroded
quartz, elongated section of amphibole altered into chlorite, titanite and magnetite.
Groundmass sericite and quartz. Sample 18, Nicols + magnig. 15 x

Obr. 5 Idiomorf. krystal aduldru v zdkonitom zraste podla karlovarského zdkona Ciast.
sericitizovany. Zdkladnd hmota je tvorend kremeriom, aduldrom a sericitom, Vzorka 21,
Nikoly +zv. 15x

Fig. 5 Idiomorphic crystal of adular in regular intergrowth according to the Carlasbd
law, partly sericitized. Groundmass formed by quartz, adular and sericite. Sample 21.
Nicols -+ magnif. 15 x>

Obr. 6 Nepravidelné metasomatické zilky a zhluky aduldru s kremenom. Vzorka 17.
Nikoly ~+zv. 15x

Fig. 6 Irregular metasomatic veins and aggregations of adular with quartz, Sample 17,
Nicols + magnif. 15



tab. LII
Plate LTI

Obr. 1 Nepravidelné metasomatické zhluky aduldru éiastoéne sericitizovaného. Vzorkal9.
Nikoly +zv. 15x

Fig. 1 Irregular metasomatic aggregations of adular partly sericitized. Sample 19. Ni-
cols -+ magnif. 15 x

Obr. 2 Jemnozrnnd étruktira hydrotermélne zmeneného amfibol-biotit.-dacitu-propylitu,
tvorend kremenom, aduldrom a sericitom. Vzorka 19. Nikoly +zv, 15x

Fig. 2 Fine grained texture of hydrothermally altered amphibolebiotite dacite-propylite,
formed by quartz, adular and sericite. Sample 19. Nicols -~ magnif. 15 x

Obr. 3 Vzorka 3/¢c — nepravidelné kompaktné konkrécie jarozitu a hydroxidov Fe

Fig. 3 Sample 3/c — irregular compact concretions of jarosite, kaolinite and Fe hydro-
xides

Obr. 4 Vzorka 6/b — vybielené andezitové horniny krémovozltej farby s illitom

Fig. 4 Sample 6/b — leached andesite rocks of creamishyellow colour with illite

Obr. 5 Zdrez cesty po pravej strane od sypanej hradze hornohodrusského rybnfka. Pdsmo
hydrotermédlne zmeneného pyroxenického andezitu. (Lokality vz. 1—5)

Fig. 5 Road cut on the right side of the earth dam of the Hornohodrussky rybnik Pond.
Zone of hydrothermally altered pyroxene andesite. (Locality of samples 1 —5)




Geologické préace, Spravy 59 str. 69-86 Bratislava 1972

EVA KAROLUSOVA*

ANDEZIT Z KAMENOLOMU BUKOVINKA

(9 obr. v texte, anglické resumé)

Abstract. The study of rock forming-minerals of andesite provides for a new sight
into the process of erystallization of this andesite rock. As it has been proved, its minerals
are not of equal character, their erystallization was a long-dated process, controlled by
existing pt conditions of cooling off, erystallizing magmatic solution. This way a series
of various plagioklases from bytownite to andesine, the group of hypersthenes with higher
content of ferrosilicate constituent to typical alumo-hypersthenes, which crystallized
last, originated. In the article the authoress points at contradiction in the terminology
of andesite, which is based on minerals of primary crystallization.

Na juh od Filakova na ¢sl.-madarskych hraniciach sa dviha andezitové
pohorie Karané. St to andezity obsahujice amfibol, biotit, pre ne typicky
grandat a uzavreniny z krystalického podlozia. Stc¢asfou tohto andezitového
horstva je aj vrch Siator, ktory je z &sl. strany otvoreny malym kamenolomom
na sev. svahu k. 418,3, nazyvany podla blizkej osady Bukovinka. Petrografiou
a petrochémiou Siatorskych andezitov sa zaoberala M. Scholtzova (1917)
a kolektiv J. Noszky — M. Hermann — S. Nemesné - Vargova (1952),
ktori opisovali horninu z kamenolomu nad obcou Somosko.

Andezit v lome Bukovinka mé nepravidelni odlu¢nost a v s. kridle lomu
pozdlz puklin je mineralizovany. Hydrotermalnou mineralizdciou Siatoros-
skych andezitov sa v minulosti zaoberal J. Erdélyi (1942). Cerstvy andezit
v lome Bukovinka je Sedy. M4 velké vyrastlice stipcovitych amfibolov (az
8 x 3 mm), mensich hypersténov, lesklych tabuliek biotitu (priemer napr. 4 mm)
a bielych Cerstvych plagioklasov (3 < 1,5 mm), niekedy aj vicsich (4 X 5 mm)
a ojedinele ¢ervenych grandtov cca 0,5 cm velkych. Zvlastnostou tohto ande-
zitu st uzavreniny z krystalického podlozia, ktoré niekedy dosahuji aZ nie-
kolko desaf centimetrov. Struktira andezitu je temer holokry&talicko-porfy-
rickd, zakladna hmota je kryptokrystalicko-alotriomorfne zrnitd. Na v. svahu
Siatora je zakladnd hmota pilotaxitickd. Pozostdva z alotriomorfnych zrnie¢ok
plagioklasu, mengicho mnozstva chloritu a magnetitu. Miarolitické dutinky

* Geologicky tstav Dionyza Stura, Mlynska dolina 1, Bratislava

69



ol vypliia hrubozrnny kremern. Mik-
rolitické Zivce si velmi Casto zo-
b nilne a maji cudzorody stred

z kremena. Niektoré si silne kar-

bonatizované. Magnetit vytvara
“ izometrické zrniecka s nepravi-
delnym, ¢asto rozteéenym okra-
jom. Zikladna hmota m4a nepatr-
né miarolitické dutinky, v kto-
rych je typicky zelenozlty epidot,
so Skvrnitymi pestrymi interfe-
ren¢nymi farbami. Epidot sa vy-
skytuje spolu so sférolitickym kre-
merfiom alebo s jemne zrnitym
dlazdi¢kovitym kremeriom. Nie-
ktoré dutinky vyplna krystalicky
karbonat.

cmmmmmmeee= 1,57 % Cal
—mmaea 1850
S
teeh e RS
cmme=== 1,05
14,18

————ewenaws 15,50
esencnnee= 14,51

Ca

Obr. 1

Petrografické zloZenie andezitu ilustruje priemernd planimetricka analyza:

zékladnd hmota . ... 59,05 % granat-» o DL TNl 2,90 9,
plagioklags ........ 24,42 opac.amfib. ........ 0,75
amfibol: . LaEL/ET 7,93 POEyt s Lot et 0,09
hyperstén ........ 4,03 magnetib« .00 L 0,63

[ 5707 o) ] e Aty ARt St 0,22

Sttdium plagioklasov

Plagioklas je najhojnejsia vyrastlica. Vytvara velké idiomorfné krystéliky
s velkym mnoZstvom uzavrenin a skla mezostdzy .Maji premenlivii bazicitu.
Prevlddaji labradority s obsahom 50,5 az 60 9% An, v mensom meradle si
zastipené andezity so zloZenim Abss Ans: — Abss Anaz a ojedinele sa vyskytuju
aj bytownity Abss Anz (J. Noszky — M. Hermann — S. Nemesné-
Vargova (1952). Plagioklas méa ¢asto zondlny vyvin a velmi ¢asto ma albitické
lamelovanie a karlovarské prerastenie. Mnohé plagioklasy maji okrem mezo-
stdzy aj uzavreniny drobnych apatitov.

Réntgenovym analyzatorom (mikrosondou) som sledovala scany Ca — Na

* Pracovala som na mikroanalyzditore znatky Geoscan vo Vyskumnom tistave hutnictvi
zeleza v Prahe s pomocou inz. Zd. Kotrbu, inZ. J. Kolmana a inz. Storeka. Pouzivala som
mineridlne Standardy Dr. V. Fediukovej.
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Obr, 2

v niektorych plagioklasoch v andezite z lomu Bukovinka.* Velky zonalny
jedinec (obr. 1) méa bdzické jadro, zloZené zo stredne bazického bytownitu.
Podla ddajov W. A. Deer — R. A. Howie — J. Zussman (1966) obsah CaO
v bytownite je 14,00 % — 17,95 9,. N4as plagioklas ma v strednej zdéne prie-
merny obsah 14,85 9%,, iba jedna lamela ma obsah CaO vys§i — 15,52 9. Tieto
obsahy zodpovedaji stredne bazickym bytownitom. V okrajoch zondlneho
jedinca obsah CaO vyrazne klesd, bézicita prechddza do skupiny labradoru
a od najbdzickejsich labradorov v tenkych lameldch, ktoré si takmer simer-
né — prechadza bézicita az po najkyslejsie labradory, takmer aZ na rozhranie
andezinu (rozsah CaO v labradore podla uvedenych autorov je od 10,47 —
13 9%, CaO/. Podla silne klesajiceho obsahu CaO v plagioklase moZno pred-
pokladat silny pokles CaO aj v samotnom krystalizatnom roztoku.

Dalgi merany plagioklas je zdvojéateny, albiticky lamelovany (obr. 2).
Hladina Ca sa v Nnom iba nepatrne zvysuje nad tdroven zdkladnej hmoty.
Zikladnd hmota méd podla hodnét mikrosondy v tomto mieste obsah CaO
8,43 9,. Separované Ciastocky zdkladnej hmoty analyzované klasickou sili-
kitovou analyzou maji 8,40 9, CaO. Medzi zdkladnou hmotou a vlastnou
vyrastlicou plagioklasu je maly mikrolit, ktory obsahom CaO zodpoveda
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bazickému labradoru. Vlastny plagioklas zacina vystupovat po vyraznej
pukline vo forme bazickych lamiel. V rdmeci skupiny labradoru sa striedaja
lamely réznej bazicity. Prudké znizenie scanu CaO signalizuje puklinu. V jed-
nom pripade je §iroka puklina pravdepodobne vyplnend ilovitymi mineralmi,
lebo popri silne klesajicej krivke obsahu CaO prudko vzrastd obsah NaO.
Zrastové rovina sa prejavuje ako puklina s flovitou vypliou. Jedinec na druhej
strane zrastovej rovinky mé zonalnu stavbu. Stred tvori bazicky bytownit,
po jeho okrajoch st kyslé labradory, ktoré sa menia na stredne bazické labra-
dory. Na jednej strane sa vytvara zrastovd rovinka a na druhej narastaja
dalsie tenké zény, ktoré maju premenlivi bazicitu podla klesajicej tendencie
obsahu CaO. Obr. 3 zndzornuje priebeh scanu Ca — Na dvojéatnym plagio-
klasom. Sonda prechadza minerdlom podla nikresu (pri grafe). Zrastovd rovina
na scane sa javi ako mohutnd puklina bez vyplne. V prvom jedinci sa nachddza
niekolko z6n, ktoré maji v strede najvyssiu bazicitu a zodpovedajui kyslejsim
bytownitom. Pri okraji tejto lamely st zény kyslejsie, s prudko klesajticou
bézicitou a obsahom CaO pripominaji stredny az kysly labrador. Druhd
polovica zrastového jedinca je bazickejsia a zodpoveda réznym typom bytowni-
tu s obsahom 13,50 9%, — 15,52 9, CaO,

Dalsi zdvojéateny plagioklas pozostdva z dvoch temer rovnako zrastenych
jedincov (obr. 4). Prvy jedinec (v smere Sipky) je pri zrastove]j rovinke bazic-
kejsi, zodpoveda stredne bazickému labradoru (11,13 9, Ca0), smerom k okraju
obsah CaO prudko klesd, charakter plagioklasu sa meni na béazicky andezin.
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Separovans fenokrysty plagioklasu analyzované klasickou metddou

tabulka 1

plagioklas ¢. chem, analyzy 145 analyz. B.Starovd, GUDS
kysliéniky vah. 9, Atémové mnozstvo
prvky Si0, 54.25 8,92
pritomr:é  TiO, 0
v zivei AlO3 28,45 5,52
a0 13,70 2,42 ‘
Na,O 3.65 1.16
K,O 1.20 0.26
101,25
cudziz FeO 0,14 32 :2925 = 0,011
primesy Fe,03 0,30
P,03 ‘ 0,60 K Na Ca Si Ti O Al
MgO \ 0.83 0,26 1,16 2,42 8,92 0,00 32 5,25
MnO stopy
str. zih. 1.38 Ab 32.29, An 63,19% K 7,7%
str. sus. 0,09 podla obsahu An — labrador

Obsah CaO je na rozhrani labrador-bytownit, obsah SiO, je typicky pre labradory.

Na druhej strane zrastovej rovinky sa zadina vytvaraf lamela bazického
andezinu, ktord sa meni na tenki lamelu labradoru a ukoncuje rast plagio-
klasu dobre vyvinutou lamelou andezinu. Je pozoruhodné, Ze tento jedinec
mé po obidvoch okrajoch tenki bézickejsiu lamelku. Tento plagioklas ma za-
tial najvys8iu namerana kyslost a jeho najbazickej$ia lamela zodpovedd
vonkajéiemu padsmu zondlneho plagioklasu na obr. 1 a okrajovym lameldm
velkého zrastového plagioklasu na obr. 2. Uvedené rozbory bazicity plagio-
klasov svedéia o ich velkej variabilite, ktord je zavisld od zloZenia krystalizu-
jiceho magmatického roztoku.

Stiadium amfibolov

Druhou podstatnou sicastou a ziroveil najhojnejsou mafickou vyrastlicou
je amfibol (7,93 9%). Velké stipcovité jedince st idiomorfné a maji slabi
opacitovii obrubu. Mé vela uzavrenin plagioklasov, magnetitu a hypersténu.
Uhol 2V, merany na univerzalnom stoliku, sa pohybuje v hodnotdch 50—65°
(xx). Index lomu y — 1,65 na ploche (110). Pleochroizmus je v zelenych od-
tieoch, y — zelend, $pinavozelend, f — svetlozelena. Velmi ¢asto vytvira
zrasty podla (100).
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Separované amfiboly analyzované klasickou silikdtovou metédou metédou
~ tabulka 2

|
véh. 9, mnozstvo iénov v prepoéte na 24 (0, OH, F, C1) ‘
SiO 48,90 Sita 7,128 : ‘
TiO, 1,00 Al+s 0,872} 8,000 ,
Al,04 12,57 Al 1,291 \
Fe,0, 12,22 Ti 0,114
FeO 9,47 Fots 1,331 5.992
MnO 0,44 Mg 1,278 By s
MgO 5,91 Fet2 1,156 1
CaO 4,60 Mn 0,052
! Na,O 1,55 Ca 0,718
| K,0 0,40  Na 0,438 b
| P,0, 040 K 0,070 i
. L0 1.56 P+8 0,052
b B0~ 0,27 100 Mg: (Mg+F+24 Fe+3 + Mn) 26,7
‘ 99,29

Anzlyzovala E. Strova, GUDS

PodTIa tejto analyzy amfiboly patria nad ¢iaru pargasitu do skupiny obecnych
amfibolov (obr. 5).
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Réntgenovym mikroanalyzato-
rom som analyzovala niekolko
amfibolovych vyrastlic. Vysledky
si priemerom merani v niekol-
kych bodoch. V zrne 1 st analy-
zované body na reze podla spodo-
vej polohy, na zrnich 2, 3, 4 st
analyzované body na rezoch podla
(010). V zrne 3 micsto prvé je bliz-
gie do stredu a miesto druhé je
blizéie k okraju zrna.

Toto zlozenie sa podoba chem.
zlozeniu skupiny hastingsitu. Ob-
sahy CaQ st v8ak nepatrne nizsie
ako u hastingsitov uvadzanych
W.A.Deerom — R.A.Howiem
aJ.Zussmanom (1965),ktori pre
hastingsity z réznych hornin uvi-
dzaji mnozstvo Ca0 9,75-11,939,.
obsah SiO, 38,92 - 44,56; AlLO,
11,67—14,85; MgO 7,41—14,68.

teratire.

0

5406 % Si0,

mmmmemmnemsemeas {500 %

6,06 % AlyO0y
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4500 %
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Obr. 6
Aj hodnoty Mg st v nasich analyzach nizsie ako hodnoty uvidzané v li-

Z niektorych amfibolov som robila linedrne scany prvkov Si — Al. Na grafe 6
je amfibol s opacitizovanym okrajom. Sonda prechidzala naprie¢ spodovou
plochou. Graf naznacuje pokles hladiny Si od zakladnej hmoty cez opacitizo-
vany okraj az do Cerstvého amfibolu. Hladina Si je pomerne vyrovnand, roz-
bréazden iba vaésimi puklinami. Scan Al ma vo vzfahu k Si dopliiujicu tlohu
v okrajovych éastiach amfibolu, ktoré su silne narusené premenou. V Cerstvom

zrno 1 Zrno 2 zrno 3/I  zrno 3/I1

‘ Si0, 41,30 43,50 41,90 41.80
i AlL,O; 14,57 12,80 13,74 13,66
FeO 22,96 14,77 23,37 23,13

| MnO 0,32 0,24 0,41 0,47
| MgO 6,98 8,89 7,47 7,79
| CaO 9,73 10,36 9,19 8,89
| Na,O 1,69 2,18 1,85 1,74
I K,0 0,98 0,71 0,68 0,75
gpolu 98.53 98,61 98,23

93,45

tabulka 3

39,60
15.95
22,62
0,44
6,85
9,36
1,85

97,52

0,85
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amfibole je hladina Al takmer vyrovnand. Pozoruhodné je, Ze pri zvyseni
hladiny Si klesa hladina Al. Druhy amfibol na obr. 7 ukazuje velmi vyrov-
nany trend hladiny Al i hladiny Si. Prechod scanov zo zakladnej hmoty nie je
plynuly. Okraje amfibolu maji niekolko trhliniek.

Stadium pyroxénov

Druhym podstatnym mafickym minerilom andezitu je rombicky pyroxén-
hyperstén. Je hypidiomorfny. Obsahuje bohaté uzavreniny magnetitu a plagio-
klasov. Pleochroizmus méa v Zltozelenych odtienioch, podla o = 7zltd a y =
Sedozelend. Uhol 2V merany na niekolkych jedincoch ddva odlisné hodnoty
od 50 do 59°. Niektoré hyperstény som analyzovala elektrénovym mikro-
analyzdtorom. Analyzovali sa vidy najcerstvejsie plochy medzi dvoma Stiep-
nymi trhlinkami. Z kazdého jedinca sa analyzovali tri miesta, z ktorych
uvidzam priemerny vysledok pre analyzované zrno.

7 uvedenych &tyroch analyz je vidief velkG chemickt réznorodost pritom-
nych pyroxénov. Analyza hypersténu I je velmi podobnd tej, ktort uverejnil
H. Kuno (1948) podla ferroaugitu z ferropigeonitového andezitu z Japonska.
Jeho zlozenie: SiO, = 48,90 9%, Al,0, = 3,86 %,; FeO = 25,35 %,; MgO =
6,87 %; Ca = 7,96 %, K analyzam hypersténov uvadzanych v literatiire sa
najviac priblizuje analyza hypersténu III. Hyperstény II a IV maja prilis
vysoké obsahy Fe kysliénikov, a tym v nich priamotimerne klesd obsah MgO.
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tabulka 4

hyperst. I hyperst. 1T hyperst. ITI hyperst. IV
| 8i0, 42,95 48,40 53,85 50,17
i Al O 11,53 1,79 0,59 1,27
| FeO 20,08 29,98 22,52 29,57
| MgO 7,40 12,62 19,27 13,67
CaO 8,84 0,59 0,95 0,62

it e S P TP FTREA ie CL e EE e T v e N B ren bt
| spolu 90,80 \ 93,38 97,18 95,30

L Prepodéet na 6 (0)
| ————

| hyporst. 1 hyperst. 11 hyperst. ITT hyperst. IV

Si 1,8 2,0 2,0 2,0
[ Al 0,6 0,1 0 0,1
Fet? 0,7 1,0 0,7 1,0
Mg 0,4 0,8 1,1 0,8
| Ca 0.4 0 0 0 \

Vysokym obsahom FeO a niz&im obsahom MgO sa zaraduji do skupiny ferro-
hypersténov. Uz rozdielny uhol 2V signalizuje rozdielnost v zloZeni hypersté-
nov a analyzy len potvrdili, Ze hypersténové vyrastlice nemaji jednotné
zlozenie. Premenlivost v chemickom zloZeni je pravdepodobne vysledkom
krystalizaéného procesu a stéle sa meniacich pt podmienok pri krystalizécii
magmatického roztoku. Experimentdlnymi pracami sa dokdzalo, Ze rombické
pyroxény krystalizuji v ranych stadiach krystalizaéného procesu az do uréite]
krivky inverzie, za ktorou pri klesani teploty krystalizuje uz monoklindlny
pyroxén. Zaujimavé je, ze vy&ii obsah ferrosilikdtového komponentu moéze
predizit krystalizdciu rombickych pyroxénov az dotial, pokial krivka ochla-
denia magmy nepretina krivku inverzie, po ktorej zalina krystalizicia pyro-
xénovej fazy ochudobnenej o kalcium vo forme jednoklonného pigeonitu.
Vysoké percento vapnika a hlinika v analyze hypersténu je neobvyklé
a treba hladaf pre fiu vysvetlenie. Pri 8tidiu hypersténov v andezite pri
Podzéméoku som uviedla (Karolusovd E. 1970), Ze hyperstény tam maji
enormne zvy$eny obsah hlinfka a patria do skupiny tzv. alumohypersténov.
Krystalizuji z magmy bohatej na Al, no pri nedostatoénych tlakoch sa ne-
vytvéra granat, ale Al vchiddza do mriezky hypersténov. V tomto andezite sa
stretdvame s podobnym pripadom. Po vykrystalizovani granitu a hypersténu
(III), resp. hypersténov II a IV, sa zmenili pt podmienky a prebytotné Al
vehédza do mriezky hypersténu I, ktory musel (z analyzovanych styroch
hypersténov) krystalizovat posledny. Na tento fakt poukazuja aj experimen-
tdlne priace (Green, D. H. — Ringwood A. E. 1968), ktoré potvrdzujui, Ze
zniZenim teploty sa zvySuje obsah CaQ v zavislosti od obsahu Mg a Fe. Silne
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horeénaté pyroxény maji spravidla vyssi obsah CaO ako Zelezité pyroxény.
Domnievam sa, Ze tento pyroxén v zmysle Kunovej analyzy znamend uz
prechodny typ so silnou afinitou k ferroaugitu a vznikol po prekrodeni in-
verznej linie pri postupnom poklesdvani teploty.

Stadium biotitu

Biotit vytvira velké prizmy s dokonalou stiepatelnostou, s typickym pleo-
chroizmom, o = ZIt4 az svetlohned4d, podla f a y tmavohnedd. Okraje bioti-
tovych vyrastlic st ostré a maji malo zretelni opacitizaciu. Biotit obyé¢ajne
obsahuje uzavreniny plagioklasov. Tvori necelé percento z celkového priestoru
andezitu. Chemické zloZenie biotitov analyzovanych klasickou silikdtovou
metddou:

tabulka 5
Si0, 34,909, Mnozstvo i6nov pri prepodte *
TiO, 2,97 na 24 (0, OH, F) ‘
| ALO. 15,46 Si 5,419
e 3 I+ 2,581} 8,00
| Fe,0, 10,62  Ti 0,344
FeO 12,43 Alt+3 0,240
MnO 0,14 Fets 1,229] -
MgO 9,80 Fe+? T BIL[a 20"
CaO 2,71 Mn 0,019
Na,O 0,75 MgO 2,262
K,O 6,85 Ca 0,447
P,0, 0,50 Na 0,223 , oo
H,0+ 2,04 K 1,350 V7
H,0— 0,39  P+s 0,075
99,56

Analyzovala E, Strova, GUDS

Stadium granitov

Andezit z lokality Bukovinka je zndmy ako granéticky andezit. Granit
v andezite vystupuje ako zhluk drobmejsich jedincov prerastenych plagio-
klasmi. Po obvode takéhoto jedinca oby¢ajne byva lem, vytvoreny zo silne
sericitizovanych plagioklasov. Granidt m4 bledoruzovi farbu a je obvykle é&iry.

Separované ¢iastotky grandtu sme analyzovali klasickou silikitovou ana-
lyzou v laboratérisach GUDS. Na porovnanie prikladdm aj analyzu granitov
granitického andezitu z lomu Siatoros a amfibolického andezitu s granitom
z lomu Breziny. Separované zrnk4 grandtu som analyzovala na 4 najdélezitejsie
prvky aj mikroanalyzitorom. Uvddzam pritom aj analyzu granitu z amfibol-
hyperstenického andezitu z vrtu GK-5 Velkd Lehota, kde sa granét trisi len
v ojedinelych zrnkach.
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Grandt

tabulka 6

Granat Granat [
Bukovinka Siatoros Breziny |
foae ; =
SiO, 36,85 35,40 37,00 ‘
| TiO, 0,20 0,50 0,25 i
Al,O4 21,31 16,62 13,62 ‘
Fe, 04 8,49 20,93 10,97 \
. FeO 24,30 16,94 20,60 ‘
' MnO 2,56 2,04 212 |
| MgO 3,83 3,02 3,80
| CaO 6,79 2,30 6,51 ‘
| PO, 0,35 0,09 5,75 i
| Na,O 0,52 0,26 0,45
| K,0 0,20 0,08 0,20 !
str. sus. — 0,10 i
str. zih. 0,89 1,59 0,50 |
| O, 2,69 — 2,29
) e = =3 Y P ED
Analyzovala E. Sarovd, GUDS
tabulka 7
granat Siatoros  Siatorod Breziny Breziny Bukovinka Bukovlnka"
‘ z GK-5 1 11 11 I i ,
8 S A R T S et S NN o T B PG
35,07 33,34 35,88 34,54 35,20 35,46 34,31 l
Fe 33,22 35,07 35,29 35,58 36,31 35,65 34,79
| 34,30 34,11 35,33 35,10 34,85 35,11 33,84
' eyt 3 b
3,16 2,92 4,24 3,05 2,44 4,16 5,33 |
Mn 2,85 2,25 3,96 2,92 2,83 4,43 5,55
3,08 4,05 4,74 3,10 3,05 4,25 5,27
5,19 5,95 5,78 5,04 6,32 5,69 5,78
| Ca 5,08 5,75 5,51 5,09 5,72 5,95 5,78
| 5,22 5,37 5,15 5,69 5,71 5,90 5,62
; 3,93 3,53 2,87 3,56 2,30 2,59 2,34
} Mg 4,18 3,86 2,69 3,58 3,00 2,52 2,50
| 4,08 3,18 2,75 3,56 3,60 2,54 2,59
| ————

Z analyz granatov vyplyva, Ze s to typické Zelezité grandty, v ktorych m4
prevahu almandinové zlozka. Na chemick nehomogenitu poukazuju analyzy
v tabulke 7, urobené rontgenovym analyzatorom. V jednom zrnku sme analy-
zovali tri miesta s rozdielnym chemickym zlozenim. Najvyznamnejsie rozdiely
st v rozptyleni mangénu a v obsahu Zeleza. Z chemickych rozborov vyplyva, Ze
v grandtoch vysoko prevlida almandinova zlozka, ¢o je v stlade so zdvermi
B. Zorkovského (1950). Je treba sa eSte zmienit o kritéridch na urdenie
pritomnosti grandtov. Granat je jemne rozptyleny v celom andezitovom telese
a prakticky nikde nedochddza k jeho vidsej koncentricii. Zrnd grandtu si
¢asto obrubené drobnymi plagioklasmi. Z toho vyplyva, Ze granat je starii,
alebo vznikol sti¢asne s plagioklasom. Komplikovand niekedy zondlna kostro-
vita stavba potvrdzuje, Ze granit krystalizoval postupne a zdroven s krystali-
zaciou andezitu.
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Experimentdlne prace o krystalizacii niektorych andezitovych lav (Green, D, H. —
Ringwood, A. E. 1966) ukazuja podrobni mineralnu asocidciu, akd je v andezite
z Bukovinky. Experimentdlne sa dokézalo, Ze pri tlaku 0 — 13,5 kbarov na ¢iare likvidusu
je stély plagioklas a pri zniZeni teploty sa k nemu druzia pyroxény. Pri tlaku 18 kbarov
blizko linie likvidusu je umiesteny stdly plagioklas a grandt, zniZenim teploty sa k nim
pridruzuje pyroxén. Na zéklade tychto experimentov moézeme dokizat, Ze v andezitovej
magme prebiehala prvotng krystalizdcia pri tlaku 18 kbarov a za pribliznej teploty 1200°C.
Na zdklade iidajov Greena, D. H. a Ringwooda, A. E. 1966 sa experimentdlne dokédza-
lo, ze zvySovanim kyslosti roztoku rastie podiel amandinovej zlozky v grandte.

Tieto experimentélne §tidid dokazuju, Ze pritomnost granitov v andezite je
vysledkom vysokého tlaku a teploty, v procese prevlidali v prvotnej krystali-
zécii. Prebytok hlinika v magme sa prejavil krystaliziciou granitov. Dalsie
krystalizujtice minerdly, napr. pyroxény krystalizovali ako norméalne hyper-
stény bez zvysenej Al zlozky, ako to je v pripade andezitu v Podzamdcoku, kde
nebol dostatoény tlak na vytvorenie granitov a prebytoéné Al vstipilo do
mriezky hypersténov.

Stiadium magnetitov

Magnetit vytvara drobné krystiliky v zdkladnej hmote. Oby¢ajne s okta-
edrické, v dopadovom svetle maji modrasté odrazové odtiene. Niektoré si
oxidované. Cast z nich som analyzovala mikrosondou, predovietkym obsah
Fe a Ti. Zistovala som, & ide o magnetity s primesou Ti alebo o ilmenity, ktoré
st v fazkej frakeii v andezitovych tufoch percentudilne viac zastipené ako
typicky magnetit. Obsahy st prepoéitané na ¢isty kovovy Standard pri 25 KV
a 60 pA. V kazdom zrne sme robili tri body, uvedeny vysledok je pocitany z ich
priemeru.

tabulka 8

|

|

| Z'Mo ZImo Zrno zrno 2zrno Zrno zrno zrno
\ 1 2 3 4 5 6 7 8

; £ £
| Fe 6,62 5,10 3,83 6,65 7,44 4,73 5,80 8.67
Ti 1,01 0,70 2,70 2,22 1,95 099 1,16 1,72 |

Tieto percentudlne obsahy nemozno povazovat za smerodajné, pretoze si
prepoéitané len k ¢istym kovovym Standardom a pre ich obsah v minerdloch,
napr. v magnetite by bolo treba pocitat korekcie. Tieto vysledky uddvaji len
tisty obsah prvku v danom bode a nie obsah kysli¢nika, resp. dvojmocného az
trojmocného Fe. Z prehladu 8 analyzovanych zfn vyplyva, Ze okrem zrna 3 ide
0 magnetit, resp. titanovy magnetit, krystalizujtci z magmy za vysokych
teplot. Zrno 3 m4 najvyssi obsah Ti vzhladom na Fe a pribliZuje sa ich pomer
az k ilmenitu.
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Klasifikaéné zaradenie andezitu z Bukovinky

Pri klasifikdcii a terminoldgii andezitu z Bukovinky ako typickej porfyrickej
horniny sa berti do tivahy predovietkym fenokrysty, kedze zékladna hmota je
takd jemnd, ze neposkytuje potrebné tidaje na determindciu. Pri klasifika¢nych
kritéridch déleziti tlohu hraji tmavé vyrastlice a bdzicita plagioklasov.
Obsah tmavych minerdlov mézeme vypoéitat z plochy celého andezitu (v na-
gom pripade je to 15,08 9%, mafického podielu), alebo z poctu porfyrickych
vyrastlic (v tomto pripade to bude 38,18 9, mafického podielu z porfyrickych
vyrastlic). Z rozboru plagioklasov vyplyva, Ze ich bdzicita sa menila podas
kryitalizacie od bytownitov po andeziny (rozpitie An'*~7%). Takéto rozpi tie
v bézicite plagioklasov klasifikaéné kritérid neberti do dvahy. Johannsen, A.
uvddza napr. pre skupinu andezitov rozpitie oligoklas — andezin. Nie je
jednotny nézor ani na vyjadrenie obsahu mafickych siciastok: napr. nas obsah
tmavych vyrastlic (15,0 %, v objeme andezitu) by ozna¢oval horninu podla
A. Johannsena (1917) ako mezokratnu (obsah mafitov od 5 — 50 %) podla
Lacroixa (1916) ako leukokrdtnu (obsah mafitov od 12,5 — 37,5 %), podla
W. E. Trogera (1938) ako mezokriatnu (obsah mafitov od 10 — 30 9,). Podla
obsahu mafickych Gastic a bazicity plagioklasov andezit z Bukovinky v Ronne-
rovom diagrame (1956) by predstavoval ¢iaru od leukobazaltov cez leukoande-
zit-bazalty (obr. 8). Ak by sa bralo do tivahy zaradenie len podfa porfyrickych
vyrastlic, ¢iara by bola vysSie a priblizila by sa k melaandezit-bazaltom
a k bazaltom. V novej klasifikaénej schéme a rozdeleni hornin podla ¥. Ronne-
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AngS AnS5
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ra (1963) nasa hornina patri do skupiny leukogabrodioritu podla bézicity
plagioklasov An*-% ako leukoandezit-bazalt s obsahom mafickych sidasti
10—50 %, Ak by sme brali do tivahy vy&sie obsahy An zlozky v plagioklasoch,
nasa hornina by patrila do skupiny leukogabra s obsahom An%-1% g ghsahom
10—50 9%, ako leukoamfibol-bazalt. Domnievam sa, Ze je spravnejiie zarado-
vanie podla strednych hodnét plagioklasov. An*-% by mohol zodpovedat
ndzvu leukoandezit-bazalt, s porfyrickymi vyrastlicami amfibolu a pyroxénu
s biotitom a grandtom.

Chemizmus andezitu z Bukovinky

Chemické zloZenie andezitu z lomu Bukovinka som &tudoval na ziklade
chemickych analyz z celej horniny a na zéklade separovanych &astic zikladnej
hmoty a porfyrickych vyrastlic amfibolu, biotitu a plagioklasu. Vysledky
uvadzam v tabulke 9.

Z tychto analyz jednoznaéne vyplyva rozdielnost chemického zloZenia
jednotlivych komponentov andezitu. Porfyrické vyrastlice, ktoré st vysled-
kom prvotnej krystalizicie, maji podobné chemické zloZenie ako Zilné typy
dioritovej skupiny, napriklad plagiaplit z pohoria Ural analyzovany Dupar-
com a Jerschoffom (chemické zlozenie: SiO, = 59,48 9, ALLO, = 24,10 %,
CaO = 8,21 %, Na,O = 6,67 %,. Analyza zdkladnej hmoty zodpovedd findl-
nemu stadiu krystalizdcie. Je obohatend o SiO,, ochudobnen4 o Al,0, (ten je
hlavne v porfyrickych plagioklasoch). Obsah alkalii je niZif, nez by sa pred-
pokladalo v zbytkovom roztoku, aj ked v porovnani s porfyrickymi vyrastli-
cami je tu zvySeny obsah draslika. Pomerne vysoky je obsah vapnika a hor-
¢ika. Toto zloZenie zodpoveda kyslejéim typom hornin. Chemické zloZenie
porfyrickych vyrastlic — zédkladnej hmoty a celého andezitu — je zndzornené

tabulka 9

andezit zdkl. hmota porf. vyrastlice

| 8io, 59,97 62,10 51,02 |
{ TiO, 0,30 0,55 0,30 [
| AlLLO; 16,30 8,26 23,00 ‘
Fe, 05 3,51 2,78 3,77 {
FeO 4,38 2,50 2,89 l
| MnO 0,08 0,14 0,13
| MgO 2,42 1,71 2,32 !
CaO 6,60 8,40 10,62 {
Na,O 2,75 2,85 2,92 [
K,0O 1,85 2,50 0,98 |
| PO, 0,18 0,50 0,53 ‘
str. sus. 0,39 0,29 0,13 |
str. zth. 1,51 1,51 1,39 |
| spolu 100,24 100,00 |

Analyzovala E. Sturovd, GUDS, 1968
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tabulka 10

vz. 335 vz. 336 vz, 337 vz. 338 vz. 339 |

Pb 15 13 14 19 20 “

Ga 17 16 16 16 18 [
A% 132 132 100 102 148
Zr 166 166 141 145 166
| Ni 10 10 10 10 10
| Co 11 13 11 11 12
i Cr 79 79 17 27 138
| Ba 302 372 375 288 417
[ Sr 339 372 339 355 324
| Rb 69 55 65 69 79

| Li 60 53 47 63 44

Analyzoval J. Cubinek, GUDS

na histogramoch (obr. 9). V rozdielnom chemickom zloZeni porfyrickych
vyrastlic a zakladnej hmoty vizi aj rozpor v terminoldgii, ktord je postavend
na béze porfyrickych vyrastlic. Z andezitu Bukovinka sme urobili niekolko
kvantitativnych spektralnych analyz na zistenie obsahu stopovych prvkov.
Obsahy st vypoéitané v g/t-ndch. Ziskané hodnoty st uvddzané v tabulke 10.

Z prehladu je vidiet kolisavost obsahov jednotlivych prvkov. Olovo kolise
v rozmedzi 13 — 20 g/t. Predpokladam, Ze Pb je obsiahnuté prevazne v apatite,
pripadne izomorfne zastupuje draslik v biotite. Kalium vchadza do hlinfkovych
mineralov, jeho obsahy v andezite sa nachddzaji pravdepodobne v plagio-
klasoch. Geochemicky velmi rozptylenym prvkom je vanidd. V andezite Buko-
vinka je jeho obsah nestdly a pohybuje sa v ramci 100— 148 g/t. Pravdepodob-
ne je izomorfne primieany v magnetite zédkladnej hmoty, najma v tych zrn-
kéch, ktoré maji vyssiu koncentraciu titanu, pripadne st uz titanomagnetity,
ktoré mézu mat obsah V,0, 1,5 %, Zirkén je bezny litofilny prvok a koncen-
truje sa predovSetkym v magmatickych hornindch, ktoré st produktom
pokrotilej diferencidcie. Jeho obsahy v tomto andezite kolisu od 141 do 166 g/t.
Méze byt viazany na hlavné horninotvorné minerily, plagioklasy, pyroxény,
pripadne aj na biotit. Obsahy niklu a kobaltu v andezite st velmi nizke. St to
typicky siderofilné prvky, ktoré sa nachddzaji v kremikovej zéne ako pod-
radné minerily. Izomorfne mdzu byt pritomné v pyroxénoch, pripadne v mag-
netite. Podobne na pyroxény a na magnetit sa viaze pritomnost chrému. Jeho
obsah vo vzorkdch andezitu nidpadne kolige od 17 do 138. Méze to byt vysledok
nerovnomerného rozptylu tychto mineralov pre analyzu.

Béryum a stroncium patria medzi najhojnejsie stopové prvky vo vrchnej
litosfére. Ich najvidiie obsahy st skryté v horninotvornych minerdloch, a tak
stroncium neustéle sprevidza kalcium a baryum nahradzuje draslik. Stron-
cium je v tomto andezite obsiahnuté najmi v bézickejsich plagioklasoch,
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v amfiboloch. Predpokladé sa, ze Sr je v Ca-grandtoch pritomny len v malom
mnoZstve. Jeho obsah je pomerne vyrovnany — 324 — 372 g/t. Predpokla-
ddm, Ze baryum je obsiahnuté v biotite, no ani v biotite nie je obsah bérya
rovnaky, ale je vyssi v biotitoch ranejsich krystalizaénych fiz.

Rubidium je typicky rozptyleny prvok, beiny vo vietkych magmatickych
draselnych minerdloch v malom percente. Vo zvysenej miere sa koncentruje
zo zvy&kovych magiem obyé¢ajne v sluddch. Najéastejiie je spolu s draslikom
v biotite. Geochemicky sa velmi podobne ako rubidium chovi aj litium. Jeho
najvyssie koncentricie si v poslednych produktoch krystalizicie magmy.
Rézne geochemické vyskumy dokazali, Ze svetlé zlozky — zivce a nefelin —
st velmi chudobné na litium. Najvyssi obsah litia majti tmavé farebné kompo-
nenty. Vyznamne to ukazuji obsahy Li v kremito-biotitovom norite, kde
plagioklas obsahuje 3, hyperstén 10, augit 20 a biotit 80. V nasom andezite
obsah Li kolise od 44 do 63. Podla prikladov z literatiry predpokladim, 7e
hlavni masa litia je koncentrovand v biotite.

Do tla¢e odporucila M. Simovi
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E. KAROLUSOVA

ANDESITE FROM THE QUARRY BUKOVINKA

(Summary of the Slovak Text)

At the Czechoslovak-Hungarian frontier the andesite mountains Karan¢ extend, to
which also the mount Siator belong, opened by the quarry Bukovinka. The andesite
from this quarry is grey with phenocrysts of amphiboles, hypersthene, biotite, plagio-
klases and garnets. A particularity of the andesite are phenocrysts of the crystalline
up to several tens of centimetres large.

The andesitc is porphyric with almost cryptocrystalline — allotriomorphic grained
groundmass, in which miarolitic voids are frequent. Petrographic composition of andesite
is shown by average planimetric analysis: groundmass 59, 05 9;; plagioklase 24,42 94
amphibole 7,93 9, ; hypersthene 4,03 % ; biotite 0,22 9%;; garnet 2,90 %,; opacitized amphi-
bole 0,75 9,; pores 0,09 9%,; magnetite 0,63 %;

The study of plagioklases by X-ray analyser provides for an almost perfect picture
of the processes of erystallization of plagioklase phenocrysts. The most basic — bytownite
central parts pass into more acid zones of labrador to andesine in some individuals
(figs 1 to 4) according to the content of Ca in the crystallizing solution alone. For instance,
the most acid measured plagioklase fig. 4) in its most basic lamella nearly corresponds
even to the outer zone of zonal plagioklase in graph 4, i. e. its crystallization started
when in the individual in graph 1 crystallization abready terminated. The analysis of
plagioklases separated out shows CaO content at the limit labrador-bytownite. The con-
tent of Si0, is typical of the labrador group.

The results of optical study of amphiboles make possible to range them to the group
of common hornblendes among hastingsite. The separated out amphiboles analysed by
classical method correspond to pargasite in composition. The analyses by X-ray analyser
unambiguously confirm their affinity to the hastingsite group (Tab. 3) In graphs 6 and 7
linear scans of amphiboles are presented; in graph 6 the section through the basal plane
is shown.

In this andesite the most interesting minerals are hypersthencs. The optical values
were already variable; this variability is also confirmed by analyses with X-ray analyser
(Tab. 4). Variability in chemical composition is probably the result of varying pt condi-
tions during erystallization of magmatic solution. After crystallization of garnet and hyper-
sthene I11, respectively hypersthenes I1. and I'V. pt conditions changed, probably pressure
and temperature sank and the excess of Al in the magma entered the lattice of hyper-
sthenes and formed Al-rich hypersthenes, which crystllized last from the group of hyper-
sthenes. This fact is also indicated in experimental works (Green-Ringwood 1968),
confirming increasing content of Ca0 in dependence on that of Mz and Fe with sinking
temperature,
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The andesite also contains biotite. At separated grains I mention silicate analysis.
From petrological standpoint the chapter about garnets is important. Their presence
proves initial phases of crystallization to have taken place under high pressures (about
18 kbar) and at the temperature of about 1200 °C. The excess of aluminum in the magma
was manifested under these circumstances of crystallization of garnets, which have
predominating almandine constituent. The analyses of magnetites in the groundmass
point to composition of titanomagnetite, which crystallizes from magma under high
temperatures. For the terminology of porphyric rocks the porphyric phenocrysts, their
amount and basicity of plagioklases are important. From the mentioned analyses it is
evident that basicity of plagioklases chaged during crystallization from bytownite to
andesine (range An ;5 75). According to the content of mafic particles and basicity
of plagioklases the andesite from Bukovinka would represent the line from leucobasalts
through leucoandesite-basalts in Ronner’s diagram (graph 8). According to the mean
content of An in plagioklases (45— 55) this rock would belong to the leucogabbrodiorite
group, to the effusive group of leucoandesite-basalts.

Chemical analyses of porphyric phenocrysts have confirmed their more basic trend
(fig. 9. tab. 9) with chemical competence to the vein types of diorite group. The analysis
of the groundmass corresponds to the final stage of crystallization, it is enriched in 8i0,,
Ca0O and K,O, what corresponds to more acid types of rocks. In different chemical com-
position of the porphyric phenocrysts and groundmass consists also the contradiction
in terminology, set up on the basis of porphyric phenocrysts. Composition of andesite
is also completed by quantitative spectral analyses.

Prelozil J. Pevny
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OLGA FEJDIOVA*

PRELIMINARY RESULTS OF GRAIN-SIZE ANALYSES
OF MARINE SEDIMENTS FROM ROVINJ (JUGOSLAYVIA)

(8 obr. v texte)

Abstract. Marine clastic sediments from the Adriatic Sea near Rovinj
(Juhoslavia) were analysed for the grain-size distribution. Folk and Ward’s
(1957) or Inman’s (1952) statistical parameters were calculated in order to
characterise the sediment type. Investigated sediments represent mixed popula-
tions, are poorly up to extremely poorly sorted due to influence of the sea
currents, and contain both coarse and fine fraction.

Grain-size analyses were performed on samples of Recent marine sediments
from the Adriatic Sea near Rovinj (Istria). 14 submarine profiles were examined
and 31 samples were collected from the typical environments or from the
places where the environment changed. The change of environment was
photodocumented, precise topographic localization and depth measurement
were performed, and samples were collected directly into 1 liter vessel. In the
profiles where there was no change of environment, the sample represents the
average sample taken from the quadrangle 1 x 1 metre and was put into the 1
liter vessel on the sea shore. In both cases samples were collected up to 10 em
depth below the sea bottom.

The investigated clastic sediments consist of macrofossil shell fragments
(molluscs, corals, bryozoans, Algae, Vermes), tests of Foraminifera and Ostra-
coda, spicules of Spongae and sea urchins, and of following minerals: carbo-
nates (not distinguished yet), quartz, chlorite, biotite, muscovite, garnet,
rutile, epidote, glauconite, opaque minerals (not identified yet), zircon, apa-
tite, leucoxene, bauxite, tourmaline. More detailed mineralogic investigation
will be the object of further work.

Grain-size analyses were carried out in the laboratory at Dionyz Stir
Institute of Geology. Sieving method was used, combined with pipette analysis

* Slovenska akademia vied, Geologicky ustav, Stefanikova 41, Bratislava
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for samples with high content of fine fraction. 100 — 200 g of sample was
dried and the fine fraction was removed by washing out through the 0,005 mm |
sieve. A frequency distribution curve was plotted for each sample on arithmetic |
paper (fig. 1 — 7), and the cumulative curve on log probability paper in order |
to gain the data for calculation of textural statistical parameters: mean My,
sorting coefficient o1, coefficient of asymmetry Sk; and coefficient of peakedness
or kurtosis Kg. R. L. Folk and W. C. Ward’s (1957) formulas were used for
calculation, except in cases when the distribution is open-ended, when D. L.
Inman’s (1952) formulas were used. In one case (sample 1, profile XXVIILI)
distribution is too open-ended and it was not possible to calculate the textural
statistical parameters. The percentage of the individual fractions is given in
table 1, values of the parameters in table 2. Samples, where Inman’s para-
meters were calculated, are marked with cross in the tables.

The Mean Mz represents the average grain-size in the distribution and
considers the whole distribution. Values of Mz were grouped into 7 classes in
the intervals —0,5 — +0,5¢, 0,5 — 1,5 ¢ 1,6 —2509, 256—35¢, 3,6 —
459, 45— 559, 55— 6,5¢. 56,66 9, of values or samples respectively
belong to coarse grained sands up to gravels, 13,33 9% to fine grained sands
up to mud, 6,66 %, to mud and 3,33 9%, to gravels.

Values of the sorting coefficient ; were grouped into 7 intervals which are
identical with the sorting scale according to R. L. Folk and W. C. Ward
(1957). 53,33 9% of values belong to very poorly sorted sands, 40,00 %, are
poorly sorted, and 6,66 %, are extremly poorly sorted sediments.

The coefficient of asymmetry Sk is the measure of the distribution symmetry.
If the distribution includes a greater amount of fine fraction, Sk; acquires
positive values (but always < 1). Sk; values were grouped into 5 intervals
identical with the scale of R. L. Folk and W. C. Ward (1957). 36,66 9,
of samples have nearly symmetrical distribution, 16,66 9, have negatively
symmetrical distribution, 10,00 9%, negatively asymmetrical distribution,

and 3,33 9, have very positively asymmetrical distribution.

Values of kurtosis K¢ were grouped into 6 intervals also according to
R. L. Folkand W. C. Ward’s (1957) scale. 40,74 9, have leptokurtic distribu-
tion, 18,51 9%, mesokurtic distribution, 18,51 platykurtic distribution, 14,80 9,
very leptokurtic distribution and 7,40 9, have very platykurtic distribution.
Frequency distribution curves of the individual textural ¢ parameters are
plotted in the fig. 8.

The shape of the grain-size frequency distribution curves, which have 2 or
more peaks or modes, indicates that the majority of samles represent mixed
populations. Presence of several populations reflects several modes of trans-
portation of investigated sediment. A. J. Moss (1962, 1963) found out and
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described the existence of 3 populations: population A arising from the salta-
tion, population B as a result of interstitial entrapment of fine particles and/or
arising from the suspension, and population C, coarse — grained, arising from

Mz

0%

ZOZII\N\
-2 0 2 4 6 ¢

67

60%]

40
20

Fig. 8

sliding and rolling. Dissection of the frequency distribution curves into the in-
dividual population and then their analysis will be the object of the further
investigations.

Also the cumulative curves have several inflection points, and the sections
between them correspond with the modes of transportation: in the interval
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< 1,00 ¢ to sliding and rolling, between 1,00 — 2,00 ¢ and 2,80 — 4,00 ¢
saltation, and suspension in the interval > 4,00 ¢ (G. M. Friedman 1967).
The fact that the samples represent mixed populations results in a very low
degree of sorting (high values of o7), according to the extreme values of o
(1,2 ¢ — 4,31 ¢) samples are poorly up to extremely poorly sorted. The majo-
rity of samples contain the coarsest fraction (> 15 mm), represented by shell
fragments, and the finest fraction (< 0,002 mm) as well. For the same reasons
the value of mean Mz and the classification of sediment on the basis of M does
not always correspond to comparisons based on the shape of the frequency
distribution curve and chiefly to the portion of the fraction < 0,002 mm.
An example are two samples with equal contents of fraction < 0,002 mm
(Banjola W 1 mile sample 1, and Banjola W 0,5 mile sample 1), which are
placed into different types of sediment according their different values of M.

The dependence of textural parameters on the depth of occurrence has
been for the present found out only graphically. The dependence of Mz
on the depth has decreasing tendency of Mz with increasing depth, so that
in greater depths predominantly fine-grained sediments occur. However, values
of 0, increase with increasing depth, which means sorting is getting worse
with increasing depth. This phenomenon can be the result of the fact that
the fine-grained sediments from greater depths contain shell fragments very
frequently. Significant dependence of Sk; and K¢ on the depth has not been
found yet.

Sea currents, which simultaneously complicate the relations between depth
and the sediment type, have a great deal of influence on the character of sedi-
ment type. On the one hand they cause washing out of the fine particles in
greater depths, so that coarse-grained sediment is formed which is extreme
to the depth. On the other hand, the currents can supply larger amount of fine
particles, which settle in the low depth depending on the carrying power
of currents. An example is sample 2, profile XXX, where the sediment contains
as much as 10,50 9, particles — 0,002 mm in 6,5 m depth. Tables 3 and 4 serve
for illustration of complicated hydrodynamic conditions.

Do tla¢e odporuéil T. Durkovié
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I. VASKOVSKY#* — V, LOZEK**

TO THE QUATERNARY STRATIGRAPHY IN THE WESTERN PART
OF THE BASIN LIPTOVSKA KOTLINA

(6. obr. v texte, 4 tab. na kriede, slovenské resumé)

Abstrakt. Die Arbeit enthilt neue Kenntnisse iiber die quartirgeologische
Entwicklung und Stratigraphie des Quartirs im Liptauer Becken, besonders
auf Grund der Korrelation von fluvialen Terrassenstufen des Vah-Flusses
und von Travertinen.

From the standpoint of Quaternary geology the Liptovska Kotlina Basin
is of extraordinary great importance due to favourable conditions of varied
development and preservation of several genetic types of Quaternary sediments
which cannot be correlated mutually. The importance of this area is already
evident from the brief review of some types of sediments:

1. Terraces of the Vah river and its tributaries form a well articulated
terrace system ranging from the Pliocene as late as recent time.

2. Travertines of various age with rich paleontological content, which we
may put into mutual relation with terraces and piedmonts.

3. Thick piedmont proluvial sediments at the foothill of mountains bordering
the basin, linked up with river terraces.

4. Mountain glaciation and its products linked up with the system of terraces
and piedmonts.

5. Karts cavities and their fillings, development cycle of which we may
compare with morphological development of the margins of mountains, with
development of terraces of subsidiay tributaries.

Mutual relations of mentioned sediments we can trace and reconstruct a local
well articulated system which is of decisive importance for knowledge of
Quaternary development of the highest part of the West Carpathians.

* Geologicky ustav Dionyza Stura, Mlynskd dolina 1, Bratislava
*#* (eskoslovenskd akademie véd, pracovisté kvartéru, Trojanova 13, Praha 2
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1 — Lines of generalized geological-morphological sections, 2 — Travertine heaps: a) of Pleistocene traver

tines; b) of Holocene travertine:

Through the Vah terrace system we may link up the Quaternary of the Lip-
tovskd kotlina Basin with the Danube Lowland and this way try correlation
with classical areas of Central European Quaternary. Though this task is very
difficult, however, as latest information show, not impossible to perform.
In future, however much detailed stratigraphical investigation will be necessary

102




since up to present state of knowledge is insufficient. In the first place it will
be necessary to treat profoundly the Quaternary of the Liptov alone, where
many outcrops appear at present regarding to extensive constructions. Our
work, restricted to the western part of the basin, should be the first contribution
to solution of these complicated problems. The borders of the studied area
are shown in the map on fig. 1.

There are many works about the geology of the area under study and its environments
(D. Andrusov 1965, J. Koutek 1936, 1938, A. Matéjka 1927, 1935, F. Chmelik
F. Picha — E. Bene&ova 1963, F. Chmelik 1968, P. Gross 1970, ete.), however, which
are prevailingly aimed at Pre-Quaternary formations and touch Quaternary more or less
at margins only. Since systematic Quaternary-geological investigation has not been
performed here, literature concerning Quaternary of the area under study or its environ-
ments is relatively poor, mostly dealing with development of river terraces (E. Romer
1929, F. Vitdsek 1932, J. Szaflarski 1937, A. Droppa 1964) or travertines (J. Petrbok
1926, F. Némejc 1927, L. Ivan 1941, J. Subjak — M. Poldskova 1961, V. Lozek
1961, 1964, 1969, V. Lozek — F. Prosek 1957, L. Smolfkovda — V. Lozek 1962
and others). Petrographical composition of fluvial gravelous sands of the Vih flood-plain
was studied by E. Horni$ (1956). Quaternary-geomorphological development of the cen-
tral part of the Liptovska kotlina Basin was treated by A. Skvardéek (1968), I. Vaskov -
sky (1970) and some others.

The axis of the stream system is the Vah river, which has many tributaries, The alti-
tude varies within the limits 479 — 830 m (see the maps fig. 1.).

The present relief of the area under study has been essentially produced by erosion
activity. The main factor of erosion was the Vah with tributaries; original, more or less
levelled Pre-Quaternary relief of the Pliocene basin bottom was remodelled into articu-
lated (mostly soft modelled upland relief (Some tributaries of the V4h (e. g. Lupéianka,
Stiavni¢ianka, Sestré, Teplicianka and others) followed earlier tectonic dislocations
while deepening, also the Véh stream was predisposed by such tectonic dislocations.
In the Quaternary the Viéh deepened the basin bottom to more than 110 m and formed
a valley 2,8 3,5 km wide of essentiallyasy mmetric shape; on the left side it preserves
terrace benches, the right side is usually steeper, without remnants of terraces.

The valleys of left-sided tributaries in the basin are quite complicated, widening and nar
rowing. Distinct widening of their valleys we see after the influx of brooks from the Low
Tatra into the basin. Down the stream (according to A. Skvardéek 1968) they acquire
the character of fault gaps. They mostly maintain such a character until they flow into
the Vih valley. From the Krizianka in direction to the Lupéianka narrowed parts
of valley are gradually shorter. Proper narrowing is the consequence of cut down action.
In widened parts of valleys accumulation of mighty proluvial cones was proceeding.
With their deposition capture, displacement of arms and generally predominating lateral
erogion of streams is connected. This way widening of valley was proceeding in these
places. On the contrary, in places of prevailing vertical erosion their deepening was taking
place. In places dividing of ridges proceeded, acquiring the character of saddle this way.
The consequence of such a relief denivellation was formation of depression extending
in W-E direction along the Low-Tatra foothill, bordered in the north by dividing ridges
of original upland step (remnant of original basin bottom). There are various opinious
of development of this depression. E. Romer (1929) considers it as formed by the Vih,
which in his opinion must have flowed round the Low Tatra foothill until as late as the Min

103




del. Similar opinion express also F. Vitdsek (1932) and A. Droppa (1964) supposing an
earlier age. On the contrary A. Skvaréek (1968) considers the depression as late Quaternary
formation as a consequence of lateral erosion of Véh side-streams and not as a product
of the proper Vih. This opinion is partly confirmed by our investigations. As it is also
evident from the attached geological-morphological section Lovisko — Ulozisko (fig. 2)
in the Pleistocene and Pliocene Vih activity was concentrated in the basin centre in
the section under study; elevated dividing ridges most probably formed its southern
delimitation.

The slopes of ridges in narrowed tributary valleys are usually steep, most frequently
without remnants of terraces. On the contrary slopes in widened parts are more moderate,
steplike in cross section, with remnants of piedmont, respectively fluvial sediments.
An exception is formed by the Lupéianka valley, in which almost along the whole valley
terrace benches have been preserved.

The valleys of right-sided Vih tributaries in the area under study have not developed
such typical narrowing and widening sections as the left-sided ones; the valleys are more
straight, with rather moderate slopes.

In formation of relief, its new forms and preservation of earlier forms in warmer
periods in the section under study to a large degree also formation of travertines partici-
pated, concentrated in places of tectonic predisposition, forming there travertine heaps
(Cerens, Vy&né Sliace, Befenova, ete.), terraces (Lucky, Mado¢any) or alm deposits
in depressions (Beefiovd — Modciare, valley above V. Slia¢e, below Stiavnica).

The Pre-Quaternary substratum of the studied section is according to P. Gross (1970)
mostly formed by soft strata of claystone lithofacies and Central Carpathian Paleogene
Flysch. Basal Paleogene members are represented by calcareous conglomerates, sandy
and nummulite limestones on the southern margin of the section, where they are in trans-
gressive position on the Mezosoic of the northern slopes of the Low Tatra. In the northern
part of the section there is tectonic contact with the Choéské pohorie Mts; in its whole
length strata with flysch lithofacies are present. Near Likavka (in the westernmost part)
claystone and basal lithofacies is found.

In the studied section of the Liptovska kotlina Basin Quaternary sediments
form an almost homogeneous mantle of Pre-Quaternary formations. Relief
articulation of underlying rocks, variability of genetic conditions is also
reflected in their composition, facies variety and spatial extension. Mostly
extended are slope sediments and water stream alluvii, of smaller extension
are numerous travertine occurrences. Rarely found are eluvial and organic
sediments.

In general we may distinguish the following genetic types of Quaternary
sediments in the area under study: 1. Eluvial-deluvial; 2. Deluvial; 3. Fluvial;
4. Proluvial; 5. Travertines.

1. Eluvial-deluvial Sediments

Weathering products of the Pre-Quaternary substratum are found quite
restricted in the area under study. They are preserved on the peaks of saddles
in small thickness (up to 3 m) or on relatively wide ridges of the upland step
(Vrch hora, Vreh hédja, Lovisko, Bezan, Ulozisko, Velky Hukov and others).
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On the peak of the Lovisko they are nearly 15 m thick as shown in borehole
LV-1. Similar thickness may be also attained at other mentioned hills. Regard-
ing to monotonous lithological composition of the Paleogene substratum (clay-
stone development is prevailing) also the character of eluvial-deluvial sediments
is little changeable. There are mostly sandy loams and clayey-loamy to clayey
grain size variations. They are generally of brown colour, soft to rigid plastic
and deliver very good raw material for brick production. Another character
show eluvial sediments at the Bezan, where weathering of sandy-gravelous
materials is concerned.

2. Deluvial Sediments

They show the greatest superficial extension in the area under study. Longi-
tudinal sections of slopes indicate distinct enlargement of their thickness
in slope inclination direction. Their thickness usually varies between 5—8 m,
at places also more. As to grain size they are quite variable. In these parts
of the area where flysch of claystone lithofacies predominates, they approach
loess-loam in grain size, in describing they are mistaken with loess-loam,
however, from which they differ by admixture of small fragments of shales.
On river terraces and proluvial cones usually gravelous material is found
in them. They are characterized by various shades of colour — from light-
vellow to yellowish-brown and greyishbrown. In marginal parts of the basin,
at the border with mountains deluvial sediments are of different character,
they are loamy-stony, frequently with admixture of blocks (e. g. near Klacany
or Liptovskd Anna).

A particular group of deluvial sediments is formed by landslides. Their
development was favourably affected by morphological conditions (steep
slopes) and geological-lithological composition of sediments and rocks. Sliding
processes affected most frequently lower, more rarely middle and less upper
parts of slopes. Most frequently is affected the foothill and the middle part
of the slope, sometimes also the whole slope (near Licky). Mainly deluvial
sediments usually underwent sliding processes, however, sometimes their
substratum is taken along. Largest surfaces are taken in the nothern sub-
section, they are found less in the southern subsection. From the standpoint
of typology planar landslides are most abundant, then streamlike ones. As to
their stability, landslides may be divided into fixed and active ones. As direct
cause of the origin of landslides we may consider either excessive moistening
of sediments or erosion activity of brooks. In the case of the large ladslide
above the railway station in Ruzomberok slope undermining is the direct ca use.

To mixed genetic types of Quaternary sediments deluvial-fluvial sediments
belong, forming transition between deluvial and fluvial sediments and filling
up bottoms of young valley cuts, deposited with flood-waters.
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Obr. 2 Schematicky geologicko-morfologicky rez Lovisko — Ulozisko (odvodeny z topo-
grafickej mapy 1 : 25 000)

1 — podloZné paleogénne stvrstvia; 2 — predkvartérna terasa (T-11, Nyl 7); 3 — vysokd terasa (T-VI.
donau ?); 4 — vysoka terasa (T-V, gii 1z); 5 — vysok4 terasa (T-IVb, mindely); 6 — vysoks terasa (T-IVa,
mindel,); 7 — strednd terasa (T-III, riss;); 8 — strednd terasa (T-1I, riss,); 9 — nizke terasy (T-I, wiirm
a holocén); 10 — deluvidlne sedimenty; 11 — eluvidlno-deluvidlne sedimenty; 12 — LV-1, VV-2 — vrty
Fig. 2 Generalized Geological-Morphological Section of the Lovisko — Ulozisko (derived
from the Topographic Map 1 : 25 900)

1 — Underlying Paleogene strata; 2 — Pre-Quaternary terrace (T-VII, N-1); 3 — High terrace (T-VI,
Donau 7); 4 — High terrace (T-V, Giinz); 5 — High terrace (T-IVb, Mindely); 6 — High terrace (T-IVa,
Mindel,); 7 — Middle terrace (T-III, Riss,); 8 — Middle terrace (T-11, Riss,); 9 — Low terraces (T-1, Wiirm
and Holocene); 10 — Deluvial sediments; 11 — Eluvial-deluvialsediments; 12 — LV-1, VV-2 — Boreholes

3. Fluvial sediments

Belong to the V4ih in majo1 part, to a less degree to the left-sided respectively
right-sided tributaries, with which they are connected. River terrace benches,
traceable at a greater distance (besile the studied area), are very important
stratigraphical key horizons. Up to lately no sufficient attention was paid
to them; the terrace system was not unambiguously known and interpreted
it can be worked out on the basis of knowledge of the whole basin only. In this
way certain contribution were partly earlier works by F. Vitdsek (1932)
and the later work by A. Droppa (1964), from which we take some data.

The supposed terrace system is only preliminaily characterized in this article;
we have examined it more in detail by aid of boreholes in the section transverse
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to the Vah valley (hill Lovisko — Ulozisko, fig. 2), then in the valleys of
Ludrovianka and Stiavni¢anka (fig. 3). The necessity to draw it also in the
Lupéianka valley is indicated. For the continuity of investigation of individual
terraces we use designation of A. Droppa (1964).

In the area under study terraces are mostly composite, formed by cut
rocky substratum (rock terrace) and accumulation surface. According to rela-
tion to valley bottoms we generally distinguish four groups of terraces: 1. low
terraces (T-Ia, T-Ib, T-Ic?); 2. middle terraces (T-II, T-I1I); 3. high terraces
(T-1Va, (T-IVb, T-IV, T-V, T-V1); 4. Pre-Quaternary terraces (T-VII, T-VIII,
T-I1X, T-X).

Low Terraces and Flood-Plains. The Vah flood-plain forms a con-
tinuous belt on both sides of the stream. Its width is uniform; near Sokolcie
about 0,5 km, in stream direction between Begenova and Lieskovdi it widens
up to 1,2 km, lower near Ruzomberok it narrows again to 450 m. The thickness
of its alluvii is unstable; near Sokoléie it is up to 8 m, in stream direction
it gradually diminishes (near Ruzomberok 6 m). Fluvial sediments of the flood-
plain of the Véh form one cycle of sedimentation; they rest upon Paleogene
strata. The character of structure and succession of sedimentation of the flood-
plain in vertical direction we have studied more in detail in the wall of the dam
foundation pit near Liptovskd Mara, where throughout the whole thickness
of the fluvial series relatively clearly three groups of sediments are distingui-
shed, each of which corresponds to certain facies.

On the surface of the fluvial series there are sandy loams alternating with
small beds of fine-grained sands; they are most frequently horizontal respecti-
vely with slight diagonal bedding or non-stratified. Their thickness is up to 1 m.
These sediments represent flood-plain facies. Below-them are gravels with
lenticular coarse-grained sand showing diagonal bedding, including also
smaller blocks. Their thickness is about 3 m. They represent river bed facies.
In basal part sandy-gravelous material is deposited with frequent blocks
(z up to 1 m) and also with unworked fragments of Paleogene sandstones,
detached from the substratum. Thickness is up to 3 m, they represent bottom
facies.

In general we may say that in the fluvial series of the Vih flood-plain
coarse material predominates, consisting of variously grained sands, sandy
gravels, gravels and blocks. The sediments of each distinguished facies reflect
regularities of hydrodynamic stream force. Their facies development is different
from that of lowland rivers (for instance the Danube — I. Vaskovsky 1970),
they are of mountain fluvial character. Similar picture of facies development
we also see in most traced terrace benches.

In petrographical composition of fluvial sediments of the Vih flood-plain
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granites predominate, less represented are quartzites, quartz, gneisses, mela-
phyres, amphiboles, limestones, dolomites, arkoses, sandstones, etec.

Already on the surface of the flood-plain of the section under study two
benches are visible at the first sight: the lower and higher. The lower bench
(designated (T-Ia), about 1 m high above the mean Vih level extends along
the stream in the form of a girdle about 50 m wide. In the time of spring
floods it is inundated. The higher bench with relative height 2— 3 above the Vah
valley is inundated in the time of catastrophic waters only; it si essentially
wider and we designate it as T-Ib.

A. Droppa (1964) distinguishes in the Liptovskd kotlina Basin terrace
bench T-Ie, which according to him is preserved in mouths of larger tributaries
of the Vih like the Dibravka, Stiavnica, ete. only. Our investigations have
not unambiguously confirmed the presence of this bench. We suppsoe that
this bench is of same age as the Vih flood-plain. Tts present morphological
position in relation to the flood-plain (it apparently forms a higher bench)
is rather caused by lateral erosion of the Véih of originally lengthened long-
itudinal profile of side tributaries into the Vaih. In the time of greater aqueous-
ness the tributaries displaced the Vih stream to the north and this way they
lengthened longitudinal profiles, however, simultaneously with less aqueousness
the Vah stream undercut these projections, deepened the valley bottom and thus
side tributaries got into a position of ,,hanging** river beds.

Middle Terraces. In morphology they form a conspicuous formation
of relatively extensive superficial extension not only in the section under
study but according to A. Droppa (1964) in the whole Liptovski kotlina
Basin. In the traced part of the basin they are mostly preserved on the left
side of the Vdh valley (on the right side they occupy small surfaces only)
in an almost continuous strip, parallelly with the flood-plain from Sokoléie
as far as Liptovsky Michal, then SW from Ivachnova to RuZomberok. Beside
that they appear in the Lupéianka valley and the section between the Stiavni-
¢ianka a Reviica brooks. The surface of middle terraces is covered with relati-
vely thick deluvial loams so that at the first one a terrace bench seem to be
present there. From the compiled geological profiles (fig. 2 and 3) two benches
with differentiated altitudes of the Pre Quaternary substratum are evident.

The first middle terrace (lower bench of middle terraces I-I1) on the left side
of the Vih valley forms an interrupted strip with not large surfaces in front
of the mouth of the Dubravka, Lupéianka, Sliacanka and Stiavni¢ianka
(from Ludrova on the left side of the Ludrovianka, then along the Stiavni-
¢ianka; near Ruzomberok it wedges out).

The altitude of the surface of the 1st middle terrace bench (T-1I) varies within
the range of 15—20 m above the Vah valley. The rock substratum is in a rela-
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tive altitude of 10—15 m. In the Stiavni¢ianka valley, near the inflow of the
Ludrovianka into the Stiavni¢ianka (borehole LV-16) the altitude of its rock
substratum lies about 2 m above the flood-plain surface. Its thickness of accu-
mulation varies from 3 to 9 m.

The second middle terrace (higher bench of middle terraces T-I11I) occupies
a larger surface in the studied part of the basin. On the left side of the Vih
valley it is preserved in isolated parts between the mouths of the Diibravanka,
Kladianka, Malatinka and Lup¢ianka; here they are linked up with the cor-
responding terrace of the Lupéianka. In stream direction this bench continues
easterly of the Slia¢anka mouth, similarly from the Stiavni¢ianka, occupying
a large area between the streams StiavniCianka and Revica. Also on the right
side of the Vah valley it has preserved in fragments NW of Liptovska Tepld and
Liskova. Its surface above the Vah level varies within the limits 25—33 m;
the rock substratum lies 18—22 m above the river, accumulation is 3—5 m
thick. Both terrace benches (T-II, T-TIT) are covered with a bed of deluvial
loams at the sufrace, thickness of which reaches up to 6 m.

High Terraces. High terrace benches are found in the valleys of the Vih
and its tributaries. Differences in altitude are various and even their preserva-
tion is not equal.

The first high terrace (T-1V on the left side of the Vah valley is preserved
in fragments; northeasterly of Krmes, further SW of Vlachy, between the Mala-
tinka and LupCianka streams, SW of Liptovsky Michal, where it links up
with the corresponding Lupéianka terrace extending nearly through the whole
Lupéianka valley. According to A. Droppa (1964) this bench forms uniform
filling of sediments at the same level with the substratum (erosion bench),
only its surface is divided into two benches by erosion (similarly as in the flood-
plain). According to the attached profile (fig. 2) there are two benches with
different heights of erosion, therefore we designate them in a different way
(T-IVa and T-IVb).

The erosion surface of the lower high terrace bench T-IVa is 41 m above
the Vah level. Thickness of accumulation is up to 8 m (borehole LV-6), it
consists of highly weathered material; varigrained sand with gravel including
pebbles of granites (weathered), quartzites, melaphyres nad also rarely lime-
stones.

The second terrace bench (T-IVb) has erosion surface 50 m above the Viah
level. Its thickness of accumulation (in boreholes LV-4 and VV-4)is up to 10 m.
Accumulation is formed by varigrained sand, highly loamified with pebbles
of weathered granite, quartzites, melaphyres, sandstones and limestones.

The difference of erosion surface altitude between the benches T-IVa
and T-IVb is 9 m, however, local character of different erosion bench level
cannot be excluded.
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The second high terrace (T-V) is preserved at larger strfaces along the Vih
and Lupéianka. At the Vah it extends on the left side of the valley; SW of Sokol-
tie as far as the Lupéianka mouth and then on the left side in the Lupé&ianka
valley.

The rock substratum of this bench is found 83 to 86 m, its surface 92—103 m
above the Vah level. Total thickness of accumulation is up to 9m according
to boreholes VV-2 and LV-3. At the base gravelous sands are loamified,
coarse-grained sand with boulders up to @ 15 cm predominates. Gravel
material consists of granites, gneisses, quartzites, melaphyres and limestones.
The granites are much weathered, disintegrating into sand. Higher up above
this accumulation highly loamified brown coarse-grained sands are found.
Above the fluvial accumulation deluvial sediments up to 7 m thick are present.

The third high terrace (T-VI) is found along the Vih river (fig. 2) on the
side of the valley and also in the Lupéianka valley. Its course is generally
similar to that of the foregoing bench.

As the foregoing terraces also this one has its rock bench and gravel accumu-
lation. Rock substratum is found 97 to 100 m, the surface about 106 m above
the Vah level. Total thickness of accumulation is about 6 m according to bore-
holes LV-2 and LV-10. The material is highly weathered generally; it consists
of densified loams, granites (completely weathered), quartzites (with highly
weathered rim), also fragments of Werfenian pebbles are found. In general
the whole complex is of brown colour; in its overlier deluvial sediments are
present.

Pre-Quaternary Terraces. Pre-Quaternary terraces form a group
composed of 3, respectively 4 terrace benches with substratum differentiated
in altitude. However, as we have not so far dealt with the character of their
sedimentation and also mutual spatial relations nearer, we are not going
to describe them more in detail. The occurrences of melaphyres show that
their provenance was connected with the Vah activity. The material is highly
weathered in general.

Proluvial sediments

Periglacial alluvial cones clearly point to close genetic connection with river
terraces in the area under study. They are found in the southern part of the
basin, at the foot-hill of the Low Tatra and in the northern part at the foothill
of the Choéské pohorie Mts.

Relatively distinctly are differentiated three groups of proluvial sediments
in the valleys of tributaries in the southern part of the studied section in the
Liptovskéd kotlina Basin: high, middle and low. Best preserved is the group
of low periglacial cones filling up valley bottoms; they represent wide flood-
plains. The largest superficial extension have middle cones; the largest of them
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Obr. 3 Pozdliny schematicky geologicko-morfologicky rez dolinou Stiavnidianky (vztah
travertinov na Cerenej k toku r. Véhu)

1 — podloZné paleogénne savrstvia; 2 — vysokd terasa (proluvidlne sedimenty — T-VI, donau 1); 3 —
vysokd terasa (proluvidlne sedimenty T-V, giinz); 4 — stredn4 terasa (T-I1, riss;); 5 — nizke terasy (T-1,
wiirm a holocén); 6 travertiny na kopei Cerend; 7 — LV-16 — vrty

Fig. 3 Generalized Longitudinal Geological-Morphological Section of the Stiavni¢ianka
Valley (Relation of Travertines at the Cerend to the Vah Stream)

1 — Underlying Paleogene strata; 2 — High terrace (proluvial sediments, T-VI, Donau ?); 3 — Iigh terrace
(proluvial sediments, T-V, Giinz); 4 — Middle terrace (T-I1, Riss; ); 5 — Low terraces (T-I, Wiirm and Holo-
cene); 6 — Travertines at the hill Cerend; 7 — LV-16 — boreholes

is the cone of the Krizianka, about 5 km long and 2,5 km wide — in our area
a narrow strip reaches only, the essential surface of the cone extends easterly,
outside our area. Further cones of this group are found in the valleys of the
KTatianka, Lupéianka, Sliatanka and Ludrovianka. The most part of these
cones is quite extensive. The group of higher cones is preserved in fragments
only and that on the left side of the Lup¢ianka valley and on the right side
of the Ludrovianka, below the travertine heap Cerena (fig. 3).

In the northern part, at the basin border a group of later cones is preserved
in the studied section only, formed by the brooks Sestré and Kalamenianka,
also near the community of Liptovskd Anna and NW of the community Lisko-
vé, formed by unnamed tributaries. These cones are of relatively small super-
ficial extension. The group of middle cones is rare here.
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Obr. 4 Prieény geologicko-morfologicky

rez dolinou Ludrovianky

1 — podloZné paleogénne savrstvia;

2 — vysokd terasa (proluvidlne sedimenty, T-V,
giinz);

3 — stredna terasa (T-III, riss; );

4 — strednd terasa (T-II, riss,);

5 — nizka terasa Ludrovanky;

6 — travertiny na kopei Cerend

Fig. 4 Transverse Geological-Morpho-

logical Section of the Ludrovianka Valley
1 — Underlying Paleogene strata;

e
B 2 High terrace (proluvial sediments, T-V,
+ + Giinz);

CRCa 3 — Middle terrace (T-III, Riss,);

2 2% 4 5[C.0) ¢ > )5

= E= 4 — Middle terrace (T-11, Riss,);
— Low terrace of the Ludrovianka:

6 — Travertines at the hill Cerend

5. Travertines

The group of travertines includes carbonate sediments of mineral waters,
with a scale of rocks varied in lithology, from compact travertines through
various varieties of travertines and alms to carbonate bogs.

In the studied section they are found generally at 5 main localities at the
basin border: Ceren4, Vy$né Sliace, Besefiovd, Drienok near Befefiovd, Lucky,
etc. At all localities many investigations were carried out by V. LozZek (1961,
1964, 1969), which made possible to obtain relatively rich material of mollusc
fauna. In some cases, however, findings are fragmental only, not representing
the rich fauna, what is conditioned by insufficient exposure of fossiliferous
beds (Sliace, Ludrovd). With Pleistocene deposits many deposits of Holocene
travertines are connected.

In this articlé we mention individual travertine localities according to the
communities near which they are found.

The travertines of Ludrova are found at two localities easterly of the com-
munity-the first on the hill Cerend, the second near the old cemetery.

Cerend above Ludrova. At the first sight travertines form one heap
of elongated shape in N-S direction. As K. Subjak — M. Poldikov4 (1961)
show, however, there are two heaps merged. Between both heaps there is
probably travertine detritus with layers of compact travertines. Travertines
of heaps are more compact, less porous, divided into banks. Travertines
outside the corrosion sacks are disturbed, also by deep joints, practically
reaching the underlier, mainly in marginal parts, so that they form own blocks.
The corrosion sacks are of funnel shape, filled up with travertine sand or loam
mixed with travertine fragments. They are of light-greyisbrown colour. Their
thickness is about 12 m, they rest on conglomerate (proluvial) material (fig. 3.
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Obr. 5 Naért a opis zdpadne] steny travertinového lomu na Cerenej pri Ludrovej
(vysek z profilu)

Fig. 5 Sketch-Map and Description of the Western Wall of the Travertine Quarry at the
(‘eren4 near Ludrovéa (Profile Sector) r

cierna humozna drobovitd hlina s tlomkami tra-
vertinu;

2 — korodovana travertinova suf vyplnena diernou

humoznon hlinou;

3 — navetrany, nepravidelne lavicovity travertin Zlto-
hnedej farby;
4 — svetly penoveovy piesok;
5 — svetly, tenko vrstevnaty traverting
6 — zltobiely penoveovy piesok (vytviara ndpadni me-
dziplochu);
7} tenko lavicovité travertiny s ¢iastoéne spevnenymi
medzivrstvickami penoveovyeh pieskov:
8 — siva, pomerne tmava Smuha;
9 — lavieovité, nepravidelne rastené (vicsie kompakitné
partie) travertiny s medzivrstvickami penoveovych
pieskov;
10 — svetlohnedy hlinity penoveovy piesok:
11 — lavice pevnych penoveov plefovej farby;
12 — hnedogivy, naspodku hrdzavo mramorovany, silne
hlinity penovcovy piesok;
13 — hrubé lavice kompaktnejsich jemne pdskovanych
travertinov
1 — Black humic crumbly loam with travertine frag-
ments;
2 — Corroded travertine scree filled up with black
humrie loam;
3 — Weathered, irregularly banked travertine of yellow-
ishbrown colour;
4 — Light — coloured loose tufa; o
5 — Light — eoloured thin-bedded travertine;
6 — Yellowishwhite sandy loose tufa (froming marked ?
interbed); i
7 — Thin-banked travertines with partly solidified  ——————— i
intercalations of loose tufa; 7 d 13
8 — Grey relatively dark — coloured parting;
9 — Banked, irregularly developed (larger compact 4 "‘—"'
parts) travertines with intercalations of loose tufa;
10 Light-brown loamy loose tufa; T }
11 — Banks of solid tufas of beige colour; —
12 — Brownishgrey, at the bottom rusty-brown mar- —
morized, highly loamy loose tufa;
13 — Thick banks of more compact, fine-banded trav-

ertines

and 4.) consisting of sandstones, limestones and dolomites with calcareous
cement. Medium to well worked out pebbles indicate water transportation.
The conglomerate material lies on two benches with different base altitude.
The difference between base altitudes is up to 8 m. The height of bases above
the Ludrovianka level is 71 m at the first (lower) bench and 80 at the higher

one (fig. 3).
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Malacozoological Findings from th= Otcrop at the Western Slope of the Cerend

List of Species

Table 1

Acicula polite (Hartmann)
Aegopinella cf. nitens (Michaud)
Aegopis verticullis (Lamarck)
Coclhlodina laminata (Montagu)
Discus ruddratus (Férussac)
na montana (Draparnaud)
Helicodonta obvoluta (Miiller)
Iphigena plicatula (Daparnaud)
Lsogromostama isognomostoma (Schroter)
Monachoides incarnata (Miiller)
Ozychilus depressus (Sterki)
Trichia unidentata (Draparnaud)

Arianta arbustorum (Linné)
Discus rotundatus (Miiller)
Semilomaz leotulae (Westerlund)
Aegopinella minor (Stabile)
Bradybaena fruticum (Miiller)
Cochlodina cerata (Rossmiissler)
Vitrea crystalline (Miiller)

Clausilia pumila C. Pfeiffer
Monachoides vicina (Rossmiissler)
Pseudalinda turgida (Rossmissler)

<o

Abida frumentum (Draparnaud)
Chondrula tridens (Miiller)

Va'llonia costata (Miill~r)
Vallonia pulchella (Miiller)

Cochlicopa lubrica (Miiller)
Euconulus fulvus (Miiller)

Perpolita hammonis (Strom)
Punctum pygmaeuwm (Draparnaud)
Trichia cf. lubomirskii (S16sarski)
Vitrea contracta (Westerlund)
Helicigona lapicida (Linné)

Orcula dolium (Draparnaud)

-1

Carychiwm tridentatum (Risso)
Vertigo substriata (Jeffreys)

Caryehivum minimum (Miiller)
FEuconulus alderi (Gray)

Vertigo antivertigo (Draparnaud)
Succinea putris (Linné)
Zonitoides nitidus (Miiller)

Bythinella austriaca (Frauenfeld)
Lymnaea truncatula (Miiller)

Lymmnaea peregra f. ovata (Draparnaud)
Pisidium casertanum (Poli)

= (=




From paleontological side travertines at the Cerena have so far been little
studied regarding to little exposure. The only findings have been so far deli-
vered, from a small quarry at the western margin (fig. 5, photograph 1) w here
lower beds of the travertines with foamstone layers are exposed. In quarries
on the top of the plateau only superficial beds of solid travertines with deep
pockets (photograph 2) of terra fusca, affected by corrosion, are exposed.
(L. Smolikovd — V. Lozek 1962) but they rarely contain fragments
of helicid shells. In the quarry on the western slope two types of fauna are
present:

In soft layers, forming intercalations in solid travertines beds 10 and 12/
it is indubitably an autochthonous assemblage, i. e. contemporaneous with
sedimentation of the deposit. Predominating are species not pretentious to
climate able to live in open country (tab. I, groups 5,7,8) with which elements
bound to water are associated, of swamps (group 9) as well as waters (10).
In bed 10 various forest elements are mixed to them, the majority of which
indicate warmer period, i. e, interglacial in this case. A note deserves mainly
Aegopis verdcillus (Lam.), Helicodona obvolwwa (Mill.) and Discus rovundarus
(Mall.).

For considering the total age of the deposit the finding of the species Heleci-
gona lapicida (L.) in bed 10 is important which does not reach Slovakia at
present and in fossil state it is mainly known from warmer periods of the Early
Pleistocene. In later travertines of the Liptov and Spig it has not been found.
Similar importance may be also attributed to the finding of the xerothermic
element Abida frumentuwm (Drap.) in bed 12, which is also mainly typical
of earlier interglacials — at least as to northern Slovakia.

The mentioned shows that the fauna of beds 10 and 12 consists of two com-
ponents — the autochthonous, represented by groups 5 to 10 and parautoch-
thonous, including mainly forest elements of group 1 and partly 2. The explana-
tion of this state need not be unambiguous because there can be calcareous
swamps with typical little distinet fauna, to which forest elements from wider
environments came as accessory admixture only, however, also a period so far
characterized by predominating elements of open country, where forest
assemblages were not completely developed so far. An early phase of the inter-
glacial is probably concerned, however, definite determination could by brought
with detailed investigation of the whole profile of the travertine body only,
which so far has not been performable.

From this fauna must be distinguished findings from foamstone pockets
in the upper disrupted beds, designated in tab. 1 as horizon 3/K, marked
by lacking water and swamp species (group 10 and 9 are completely missing)
and with predominating forest species, commonly living in the Liptov up to
present in contrast to similar findings from bed 10. This fauna undoubtedly
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corresponds to the beginnings of climatic optimum of some warmer period,
however, it is not possible to prove certainly that it was contemporaneous
with deposition of travertines. It may be a much later fauna, preserved
in weathering product of travertines in superficial part of the deposit. Com-
position of the fauna does not show anything more about its age. Tt may be
a fauna from the beginning of the Holocene Atlantic as well as from some
earlier interglacial, however later than the warmer period, in which the heaps
have formed. The analysis of the fauna is presented in table I mentioned below.

The travertines near the old cemetery in Ludrov4 form a small heap with
about 15 m only, they are little solid, very porous, light-coloured.

The travertines of Liptovska Stiavnica are found SW and westerly of the
community (on the slope below elevation point 568 m). They form two heaps
with @ up to 200 m lying close one above another, towering about 3—5 m
above the environments. The travertine is relatively compact, whitishbrown.

Further occurrence of travertines is close to the SW outskirts of the com-
munity of Liptovskd Stiavnica, where they form a large plate of elongated
shape (about 150 m long and 40 m wide). The travertines are similar to the fore-
going ones. Also another near occurrence belongs to them, with mineral water
springs active recently yet.

On the slope below the Dielec and Ubotie as well as in the southern out-
skirts of the community alms and carbonate bogs are present.

The travertines of Vysné Sliace are concentrated easterly of the community.

The largest occurrence of travertines is here on not a high hill, called ,,Skala‘
(= Skalica in description by L. Tvan 1941). The western margin of the traver-
tine heap reaches as far as the eastern outskirts of the community. On the top
of the heap there are several smaller quarries for local use. The travertine is
compact, little porous, white, stratified. It contains fauna and flora impressions.
It is insufficiently exposed. so far no loose layers have been found, which could
deliver fauna.

On the side of this heap a pocket has been found, filled up with loam and
scree, with clay loam including molluscs at the base, probably belonging
to the terminal phase of the interglacial. The fauna of the travertines alone
is of interglacial character with predominance of Helix pomatis(L.), however,
different from the fauna of the localities Litky — Skala and Drienok — top.
On the basis of disruption and weathering we may consider earlier travertines
of the Middle Pleistocene interglacial. Compositon of the fauna conspicuously
resembles findings from the PK TV base of loess series. The fauna is presented
in attached table 2.

In the valley below the Skala“ two travertine deposits are still found,
the “"Kotlisko** and “’Certovica“. The Kotlisko is formed by a dead flat heap
with kettle — shaped depression. The travertine is whitishbrown, hard.
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Tab. 2

Malacozoological Findings from the Locality Skala near Vysi.¢ Sliace

Ecological . oy e Solid Covering
"é’r:“mm List of Species tl;llil\ltl‘ grey clay
1 Cochlodina cf. laminata (Montagu) x
1 Semilimax semilimaz (Férussac) X
Discus ruderatus (Férussac) X
() Arianta arbustorum (Linné) X
2 ! Helix pomatio (Linné) X
() Vitrea erystallina (Miiller) X
Clausilia pumila C. Pfeiffer X
3 ! ¢f. Iphigena ventricosa (Draparnaud) X
Truncatellina cylindrica (Férussac) X
5 (+)  Vallonia costata (Mirller) X
(+) Cochlicopa lubrica (Miiller) X
(-+) Limacidae sp. (drob.) X
7 I Trichia hispida (Linné) x
(+) Clausilia dubia Draparnaud x
Vertigo alpestris Alder X
8 +  Suecinea oblonga Draparnaud X

The Certovica is a heap produced by spring with deep crater (Photo 3).
From the spring (heap) at the brook bottom as far the outskirts of the com-
munity soft swamp travertines, alms, are found.

The travertines of both heaps are late (Holocene).

Travertines of Liu¢ky. In the area of the community Liacky three
travertine generations are found. Two of them are situated directly below
the spa. The earlier generation is on the right side of the valley, opened by
the quarry near the cemetery and opposite to the spa, the later one below
the church. A brook flows through them, forming a waterfall. The third one lies
below the village, on the left side of the brook towards Kalamany. The step
with waterfall is Holocene (predominantly Atlantic and Epiatlantic).

The deposit between the spa and cemetery called ,,Skala® has two outcrops;
in the south near the cemetery and in the north near the spa. Near the spa the
travertine is brown, hard; F. Némec (1927) determined from it the flora
(tab. 3). In the outcrop near the cemetery the travertine is brittle, stratified in
upper parts (P1. LV, fig. 1) downwards it is harder, less stratified. Both localities
contain rich interglacial fauna (table 3) with index fossils Helicigona banatica
(Rossm.). Pagodula pagodula (Desm.) and Perforatella dibosthryon (Kim.).
In the uppermost beds resembling alm a water fauna rich in species is found,
from which Planorbis carinatus (Miill.) deserves particular attention. The fauna
markedly agrees with findings from the top of the Drienok near Beseiovia
and indicates the Last Interglacial.
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Malacozoological Findings from Plzistocone Travertines in Ludky

logical s F: Ska-
E‘;}’“‘,’ﬁ ;,('d List of Species Skala l?é l((ly

! Acicula polits (Hartmann)

! Aegopinella cf. nitens (Michaud)

! Cochlodina laminate (Montagu)

! Discus perspectivus (Mithlfeldt)

! Ena monatana (Draparnaud)

! Helicigona banatica (Rossmiissler)

! Helicidonte obvoluta (Miiller)

1 ! 1sognomaostoma holosericum (Studer)

! 1sognomostoma isognomostoma (Schroter)

! Monachoides incarnata (Miiller) +
Ozychilus depressus (Sterki) {

!t Pagodulina pagodula (Desmoulins) :

1Y Perforatella dibothryon (Kimakowicz) } =

! Trichia unidentats (Draparnaud) + —
Vitrea transsylvanica (Cl( ssin) + —

F -+

4+ +++

(+) Ar:unta arbustorum (Linné) -+
! Cepaea cf. hortensis (Miiller) + —
Semilimaz kotulae (W esterlund) = =
2 ! Aegopinella minor (Stabil ) - -
Bradybaena fruticum (Miiller) - + solid
! Helixz pomatia (Linné) + — traver-
(+) Vitrea crystallina (Miiller) " - — tines
Clausilia pumila C. Pfeiffer - —
3 ! Iphigena ventricosa (Draparnaud) -
- Uonuchoulesﬁ1 icna (Rossmiissler) o AT )
_ 4 11 Cepaea b1mlol)r)ne]_1,f:s_(li‘9russa() ] ey A =
Vallonia pulchella (Miiller) - -+
oD Helzrzqonu cingulella (Rossmissler) B NS v DT S 1 ey e,
6 Cochlicopa lubricella (Porro) - 7 + —

(+ ) Cochlicopa lubrzca (Miiller) =S
(i ) Orcula (lolzum (Drrapdrnaud)

{

Carychiwm minimum Miiller t ek
Cochlicopa nitens (Gallenstein) - -

9 Ol'?/l()mll cf. elegans (Risso) -
Vertigo antivertigo (Draparnaud) - -
(—;—) Zonitoides mtvdua (\Iullwr) ; o2 + -

(+) I’mzrlmm casertanum. (Poli) i
(+) Lymnaea ovata (Draparnaud) | :
Armiger crista (Linné) ! }
Gyraulus albus (Miiller) |

(+) Gyraulus acronicus (Férussac) - -+
Barphyomphalus contortus (Linné) -
10 Planorbis carinatus (Miiller)
(-+) Lymnaea palustris (Miiller) -+
Valvata eristata (Miiller) } +

(+) Anisus leucostomus (Millet) + -

(+) Lymnaea truncatula (Miiller) +

(+) Pisidium obtusale (Lamarck) = -
Bythinella austriaca (Fraucrenfeld)




A quite different character shows the deposit below the village, called Ska-
licky. Here are found compact thick banks of travertines, in which also land
species are present, as Zonitoides nitidus (Miill.). At the upper end of the depo-
sit a relatively mighty alm is found and as earlier indicated by L. Smolikova
and V. Lozek (1962), thick terra fusca (photo 6) with deep pockets rests on it.
This contains water fauna with abundant Gyraulus albus (Miill.). The Skalicky
probably belongs to earlier interglacial.

The list of species found at the deposits of Skala and Skalicky is presented
in table 3.

Travertines of BeSenova. The travertines near Besefiova form a system
of heaps on the right side of the Vah flood-plain, in which we can distinguish
three generations. The travertine strip is interrupted by a small brook from
the community Potok.

The latest generation is represented by travertines forming up to present,
so called ,,sinter terraces*, which are a state nature reservation, and nowhere
exposed. The Holocene age of these travertines has been unambiguously proved
Beside these ones also smaller occurrences on the hillock Skala in the overlier
of travertines are Holocene in age.

The earlier generation is represented by greyishblue, banked, slightly
disrupted travertines of Skala, which are exposed in smaller quarries at some
places. As to paleontology they are relatively poor. Sometimes shells (Lymnaea)
and perhaps also fragments of big Helicids are found in them, which would
point to their interglacial character. Their general position related to the V ah
valley development, the character of weathering and findings of artifacts
indicate the Last Interglacial Riss/Wiirm.

The third and earliest generation represents travertines, so far exploited
in the quarry ,,Bafia‘ (photo 7) in the western part of the hill Skala. They
differ from foregoing ones in fine stratification. They are hard, of gold-yellow
colour. In general, however, these travertines are very disrupted by relatively
wide joints reaching as deep as the underlier so that sliding of individual
blocks on the plastic underlier is taking place. Travertine breccias are also
found there.

Between the individual blocks pockets with complicated filling originated:
layers of loam and scree, at places with secondary cement, as well as remnants
of fossil soils and their derivatives alternate in them. Some of these soils are
of distinet red colour.

The light grade of physical weathering of the deposit and the presence of red
fillings led to that these travertines were considered as Early Pleistocene in age,
approximately as the Pazica. More recent investigations however, show that
this range needs re-evaluation, there are later travertines.
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Even in these travertines suitable fossiliferous beds could not have been
found so far. Up to now no faunas have been obtained from them. Relatively
rich fauna of molluses and also of vertebrates is found in joint filling.

More in detail was described the joint near the central pillar with the cross.
In the part of joint striking E-W red loams with charcoals (MF 1) were found,
covered with fine detritus with loess — like filling (MF 2). This joint is crossed
by later N — 5 joint filled up with finer scree with loamy, light-greyishbrown
sinter filling, also with rich fauna (MF 3). The results of malacofauna studies
are in table 4.

Tab. 4
Malacozoological Findings from the Joint in the Central Pillar of the Travertine Quarry
,,Bana‘* near BeSenovd

Ecological > S L2 Fauna
group List of Species MF1 MF2 MF3

Discus ruderatus (Férussac)
| ! Ena montana (Draparnaud)
Vertigo pusilla Mii ller

1 ++

[+ [

(+) Arianta arbustorum (Linné)
Semillimax kotulae (Westerlund)
Bradybaena fruticum (Miiller)
Cochlodina cerata (Rossmissler)

! Heliz pomatia Linné
(+) Vitrea crystallina (Miiller)

|8

3 (+) Perjoratella bidentata (Gmelin)
4 + Pipilla sterri (Voith)

|
|
|

+ -+ Columella colume’la (Martens) 2
+ -+ Pupilla loessica Lozek 2
+  Pupilla muscorum (Linné) y

Truncatellina cylindrica (Férussac) —

(+) Vallonia costata (Miiller) 4E

g

St

Vallonwia pulchella (Miiller)
+ 4+ Vallonia tenuwilabris (A. Braun)
++  Vertigo parcedentata (A. Braun)

Cochlicopa lubricella (Porro) = : B
6 Euomphalis strigella (Draparnaud)w* } -

) Cochlicopa lubrica (Miiller) + F =

) Eucunulus fulvus (Miiller) = " i

+)  Limacidae (small forms)
+)
)
)

| +

Perpolita hammonis (Strom)
Punctum pygmaeum (Draparnaud)
Trichia higpida (Linndé) ?-

~1

] Clausilio dubia Draparnaud f -+ y
(+) Oreula dolium (Draparnaud) - — o
Vertigo alpestris Alder B L -

+  Succinea oblonga Draparnaud + i =
8 Vertigo substrata (Jeffreys) !




The thanatocoenosis of the lower red loam (MF 1) corresponds to a quite
warm humide climate, which was a little colder than at present and made
possible development of mixed forests as also the remmants of small mammals
indicate, determined by O. Fejfar (Clethrionomys, Apodemus). 1t is probably
the latest phase of the interglacial, the latest Riss/Wiirm can be taken into
consideration, however, the interglacial of the Middle Pleistocene cannot be
excluded.

Overlying detritus with loess filling (MF 2) is characterized by distinet
portion of loess elements (also expressed in quantitative portion) and admixture
of hydrophilous elements. This indicates glacial product to be present, which
followed interglacial represented by underlying loam.

The fauna of the cross joint striking N-S (MF 3) shows typical assemblage
of Early Holocene fauna, i. e. Pre-Boreal to Early Boreal.

The analysis of the fauna and the position of travertines in the develop-
ment cycle of the Véh valley show that these travertines are earlier than one
(the Last) Interglacial, what means that they correspond to the Penultimate
Interglacial or earlier one (the range of the Middle Pleistocene).

Travertines of the ,,Drienok” near Besenova. The travertine
complex of Drienok is separated from the foregoing ones by a valley cut.
Solid travertines cover a relatively small surface at the Drienok hillock, also
late foamstones and alms are found there, forming the extensive deposit
,,Mociare** at the hillock foothill.

In the Drienok area three generations of travertines are distinguished quite
distinctly. The earliest of them forms a plate at the top of the hill. At the sur-
face a plate of solid, partly weathered travertines lies first, covering the strata
of loose foamstones underlain by clays and marls. In the pit (fig. 6) situated
at the top of the hill a warm period fauna is found. Richest representation
of the fauna is in the loose tufa bed (indicating predominance of land species).
More detailed findings of the fauna are mentioned in tab. 5.

The later generation of travertines is mainly found at the eastern and partly
also at the southern foothill of the Drienok. In the small quarry at the eastern
foothill travertines with findings of cold period flora and malacofauna of loess
character (Pupilla sp. div., Columella columella Mart., Vallonia tenuilabris
A. Br.). are found Formation of these travertines corresponds to a glacial.

The latest travertines and loose tufas are found at the Drienok foothill,
partly also in the overlier of the mentioned glacial travertines at the eastern
slope. The list of fauna of these travertines is mentioned in tab. 5.

Evaluation of the fauna. The findings from the pit at the Drienok belong
to the richest ones in Slovakia and in the Liptov they represent the only set
till now, showing fauna development in the course of interglacial. The predo-
minating part of typical interglacial species as Helicigona banatica (Rssm.),
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Obr. 6 Nacért a opis kopanej sondy
v travertinovej kope na Drienku pri
Besenovej

1 svetlozltosivy, drobno poérovity travertin,
tvoriaci hrubn rozpukann lavien;

2 — svetly¥ penoveovy piesok s pocetnymi ne-
pravidelnymi polopevnymi aZ pevnymi
hTuzami:

3 zlatozlty az oranzovy, silne pérovity tra-
vertin 8 nepravidelne vyvetravajacimi
asekmi, pevnymi lavicami a vlozkami pe-
noveového piesku;

4 — svetlozltosivy husto drobno pérovity tra-
vertin tvoriaci tenkn lavicu na bédze 3. vrs-
tvy, s ktorou je miestami zrasteny;

T

zllosivy penoveovy piesok tvoriaci ne-
pravidelni polohu pod sdavrstvim 3 -4
a vyplhujaci kapsu v starkich vrstvach;
svetlosivy penoveovy piesok s mnohymi
oranzovymi Fe-imuhami, ktoré sa miestami
strdcajn;

svetlosivy penoveovy piesok (takmer bez
skvin Fe);

- bielosivy  penoveovy piesok s hojnymi

oranzovymi Fe-Skvrnami, Smuhami a mra-
morovanim, miestami s polohami tmavo-
hnedych Fe-impregndeii;

sivy penovcovy piesok (tmaviich odticiov
nez ostatné vrstvy);

Zltosivy, sivy, oranZovo az tmavohnedo-
smuhovany, Skvrnity alebo mramorovany
ilovity piesok;

s¥to sivy, nepravidelae vapnity il s hrdza-
vymi &<vrnami a mwramorovanim (11a),
miestami s hojnymi vapnitymi inkrusti-
ciami (11b), asi 50 em pod dnom kopanej
sondy zarazenou sondou zisteny jemno-
pies¢ity il — zvetrany paleogén

Fig. 6 Sketch-Map and Description of Pit
on the Travertine Heap at the Drienok

near BeSenovi

|

Lizht-yellowishgrey, fincly porous traver-
tine forming a thick jointed bank;
Lizht-coloured loose tufa with num-rous
irregular half solid to solid nodules;
Gold-yellow to orange. highly porous tra-
vertine with irregularly weathering parts,
solid banks and intercalations of loose
tufa;

Lizut-yzllowishgrey, densely finely porous
travertine forming a thin bank at the base
of bed 3, with which it is intergrown at
places;

Yellowishgrey loose tufa forming an ir-
regular layer below the complex 3 — 4 and
filling up the pocket in earlier beds;
Light-grey loose tufa with many orange
Fe-partings, « ppearing at places;
Lizht-grey loose tufa (almost without Fe
spots);

Whitishzrey loose tufa with abundant
orange Fe-spots, partings and marmoriza-

tion, at places with layers of dark-brown-
Fe-impreznations

Grey loose tufa (darker shades than in other
beds);
Yellowishgrey, gr
brown partings, spotted or marmorized,

', with orange to dark

clayey sand;

Deep-grey, irregularly ecalcarcous clay
with rustybrown spots and marmorization
(11a), at places with abundant calcareous
incrustations (11b), about 50 cm below
the bottom of the pit, by sunken pit found
fine sandy clay — -weathered Paleogene




of calcareous swamps, where forest elements came rarely only, development
and fauna of bed 2 indicates that almost the whole deposit was wooded. The fact
that interglacial index elements appear in the uppermost beds only, however,
indicates only these layers to correspond to own climatic optimum, showing
the first half of the interglacial to be included in the profile.

The studied deposit belongs to those types, where early interglacial sedi-
mentation of CaCO, reaches little thickness and beds of the climatic optimum
predominate, which obviously set on very rapidly. This type corresponds
to conditions on the Hradok of Gédnovee and is mainly distinct of the Last
Interglacial, however, also a warmer period, represented by pedocomplex PK V
and loess series, cannot be excluded. In Lucky the Last Interglacial is also

l indicated. The second fauna obtained from a small pit at the eastern Drienok
foothill is Holocene.

The preliminary brief conclusions show that Quaternary development of

' the area under study was also affected by late tectonic movements beside

| climatic-morphological factors. Nearer identification of its Intra-Quaternary
tectonics respectively dating of movements cannot be so far unambiguously
performed as precise measurement of boreholes respectively accomplishment
of boreholes of some sections are lacking, on the basis of which we could make

| more detailed analysis of development of longitudinal and transverse profiles,
mainly of terrace benches of the Vah alone or its tributaries. Regarding to that
we are limited to some more general statements.

For better clarification of some facts of geological-tectonic development
of the area in the Quaternary we are going to mention the Pre-Quaternary

. period, at least briefly. It is evident that as in other areas of the Carpathians

| also in the area under study development was proceeding in several stages.
Most intense course, however, show movements in the Post-Paleogene period.
They are reflected in intense faulted — germanotype structure. The character
of the structure of the area is a reflection of the function and intensity of earlier
and later faults (P. Gross 1970).

Earlier faults are most frequently striking parallelly with present basin
axis, thus in W-E, less WSW-ENE direction.

Later faults are mostly perpendicular to the foregoing system, generally
of N-S direction with deviations from NE-SW and NW-SE.

At present we cannot say with certainty in which period this complicated
tectonic structure was accomplished. However, the absence of Miocene sedi-
ments in the basin indicates very intense, unequable differentiated movements
(in the background of bordering mountains already raised that time) in the ba-
sin alone, occupying a position of depression in relation to the mountains.
The found remmants of Pliocene sediments in the central part (in the centre
of the basin) of the area under study would lead to the assumption that in that
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Malacozoologieal Findings from the Drienok near Bedetova

Ecological-

i- iz X
l}’l{ggthriacfal List of Species 1 utcrglulrl: 10 urll L((i)"riellok-h)p) Holocene
Charac- ' TR I T e R T S 3
terization
! Acanthinula aculaeta (Miiller) - - — - el
! Acicula polita (Hartmann) -4 — — 4+ — 4 + + E
! Aegopinella pura (Alder) S R e o et e TS 5
! Cochlodina laminata (Montagu) + + — = ek |
! Cochlodina orthostoma (Menke) — — — = e {
31 Discus perspectivus (Mithlfeldt) -+ + = o =S i
Discus ruderatus (Férussac) - — — — — — — _ =
1 Helicigona banatica
(R 6ssmiissler) o fel s SR B o e Ry £
! Helicidonta obvoluta (Miller) e e s e e
" Iphigena cf. densestriata
(Rossmiissler) A AT o e s 8
! 1Isignomostoma isognomostoma
(Schroter) S =Lk R oA AN, T 4
1 ! Laciniaria cana (Held) e e LD =
! Monachoides incarnata (Miiller) — + + 4+ 4+ 4+ — 4+ + =
! Orcula doliolum (Bruguierc) =T e A e =
" Pagodulina pagodula
(Desmoulins) A S R el A S |
! Perforatella dibothryon
(Klimakowicz) e ol S
! Ruthenica filograna
(Rossmiissl~r) e WL SR B x
Ozychilus depressus (Sterki) D ey +
! Trichia unidentata (Draparnaud — — — — — — — — _ i
! Vitrea dicphana (Studer) g e & il
! Vitrea subrimata (Reinhardt) e i
! Vitrea transsylvanica Clessin = b L e e =
(+ cf. Arianta arbustorum (Linné) L e ST g T _
! Discus rotundatus (Miiller) — — - gy =gy ety 4
! Aegopinella minor (Stabile) L2t he e So s BN ] ey
2 Bradybaena fruticum (Miiller) F 4+ - — - 4+ + = + =
! Helixz pomatia Linné + Gt et N
(+) Vitrea crystallina (Miiller) S S B St
Clausilia pumila C. Pfeiffer + - - - - — — — 4 }
3 ! Iphigena ventricosa
(Draparnaud) e e L S I ey s 3
Monachoides vicina (Ross-
miissler) = 4 4 1+ Spl e f e Rat AL 4
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Pagodulina pagodula (Desm.) or Perforatella dibothryon (Kim.) as well as the
major part of species of group 1 is concentrated in bed 2 and also distinctly
represented in its direct underlier (beds 3 and 5). In more depth already species
of open country predominate, from xerophilous (5) to richly represented
assemblages of swamps and shallow waters (9, 10). However, also here forest
elements are rarely found, typical of warmer periods.

As high the basal clay (bed 11) shows certain differences, manifested in the oc-
currence of the species Discus ruderatus (Fér.) and Vitrea crystallina (Miill.).
This shows together with low representation of forest elements the mentioned
layer already not to correspond to very early phase of the interglacial, probably
close before the onset of climatic optimum.

The difference of beds 10 — 6 in contrast to 5 to 2 (and mainly 2) may be
rather given by the stand, i. e. while the lower beds represent typical sediments
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time the whole basin surface was levelled and formed the bottom of Pliocene
filling and only later under the influence of intense uplifting of the northern
part of the area (northerly of the Vih) its complete denudation took place.
This explanation, however, is little probable. On the contrary, the absence
of Pliocene sediments in this part may be explained in the way that prior
to Pliocene sedimentation this area was relatively more raised and lacustrine —
fluvialile accumulative activity did not reach it but terrestrial weathering
was taking place there. It would be evident that as early as prior to the Pliocene
and in the time of it two subsections were relatively clearly differentiating
in the studied basin section, the southern subsection — relatively lower
(southerly of the Vih), in which fluviatile-lacustrine development proceeded
and the northern subsection (northerly of the Vah) — relatively higher with
subaerial processes. More intense tectonic raise in the southern subsection
proceeded approximately at the beginning of the Pliocene; afterward in the
course of the Pliocene tectonic movements displayed less intensity only.
The movements kept this character also in the Early Quaternary, until the end
of the Giinz. Later in the time of the interglacial Giinz /Mindel tectonic move-
ments were intensifying again and we may say that they have been lasting
up to present with various intensity. Their intensity is also indicated, for
instance, by revival of deep erosion and disintegration of Pliocene-Early
Quaternary filling,

On the basis of up to present study of the basin section traced by us, support-
ed by mutual correlation of sediments, morphological forms ete. we mention
some stratigraphic conclusions for Quaternary as well as Pliocene sediments.
These conclusions are to understand as preliminary ones because as we have
mentioned in the introduction, we shall continue in investigation.

Remnants of Pliocene sediments, representing the Pre-Quateraary relief
(flood-pain) level, mainly in the proper Vih valley, have been preserved near
the divide-line in the centre of the basin (on the left side of the Vah valley)
beside the hill Bezan, which forms the dividing ridge. These sediments, seg-
mented by lateral, left-sided Vih tributaries underwent destruction then,
caused by slope processes. They are deposited in steps so that they form 3
respectively 4 terrace benches. Their thicknesses of accumulation are varying,
the greatest (up to 34 m) are reached at the hill Bezan. We have not so far
treated the problem of their stratigraphical range more in detail, as lowermost
position we consider Upper Pliocene (Levantian) ones. They probably form
equivalents of gravelous formations (of Poltdr and Koldrovo). We also have
not treated their genesis, however, we suppose their fluviatile-lacustrine
development.

Quaternary-geological development of the area is linking up with develop-
ment of the foregoing periods, however, proceeding under conditions of general
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cooling of the climate, cyclic alternation of warmer and cooler periods, in the
background of tectonic movemens of raising character. The action of these
factors is reflected in the sediments and morphogenesis of the area.

As a consequence of the tectonic raise in the area under study gradual
lowering of base-lines of erosion proceeds — downcutting of the valley of the
Vah and its tributaries, interrupted by periods of predominating accumula-
tion — formation of terraces. Due to cut — down of the Vah and its tributaries,
summary effect of which is about 100 m and about 70 m of the tributaries
in the studied Vih section, gradual formation of valleys was taking place.
It is also necessary to count with slope modelling processes. The valleys were
usually predisposed tectonically, mainly by Post-Paleogene tectonics. In the
Quaternary mostly Pliocene, then Early and Middle Pleistocene sediments
were dissected by erosion. After the phases of erosion formation of travertines
took place on the valley slopes as well as on preserved remnants of accumula-
tion at many places.

The study of spatial extension, the position of fluvial sediments (proluvial
and terrace) of the Vah alone or its tributaries in relation to travertines makes
us possible (except common morphometric, petrographic methods ete.) to find
out certain stratification of development of fluvial sediments, the relief, late
tectonics and Quaternary-geological development of the area under study
generally. This element of stratification in this area we consider asnew. However,
we also remark that this group of problems is very complicated, being in the sta-
ge of treating, therefore the mentioned results are of preliminary character
only.

On the basis of the mentioned and in agreement with the preliminary
results of analyses stratigraphic range of the terraces and travertines of the area
under study appears as follows.

To the earliest Pleistocene we range proluvial sediments of the underlier
of the travertine heap at the hill Cerend, east of Ludrova. Then we range here
the 3 rd and 2nd high terrace of the Vah. The high terrace 3 (T-VI) we correlate
with the highest remnant of mentioned proluvial sediments, in stratigraphy we
range them to the Donau. The 2nd high terrace (T-V) and the lower bench
of proluvial sediments below the travertines from Cerend we range to the Giinz.

The travertines at the mentioned hill alone we consider as interglacial Giinz
Mindel.

To the Middle Pleistocene we range the 1 st high terrace (Mindel). In the case
of its dissection according to diferent underlier we range then the high terrace
(T-IVDb) to the Mindel- and the terrace (T-IVa) to the Mindel,. The travertines:
Lucky-Skalicky and Vysné Sliaée — Skala (Skalica) we range to the interval
of Mindel Riss interglacial. Questionable is the range of travertines from
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the locality ,,Bana‘‘ near BeSefiova, which are also Middle Pleistocene in age
(i. e. earlier than the Ultimate Interglacial).

Further to the Middle Pleistocene we range the middle terraces and proluvial
sediments. The 2nd middle terrace (T-ITT) we range to the Riss- and the 1st
middle terrace (T-II) to the Riss,.

To the Upper Pleistocene we range travertines at the localities in Lucky
at the Skala and Drienok near Begeniovi. These are travertines of the Ultimate
interglacial Riss/Wiirm. Further we range there (to the Wiirm period) bottom
filling of the flood-plain of the Vah and its tributaries.

To the period of the “ate Glacial and Holocene** we range sediments of the
flood-plain facies, preserved on flood-plains, also travertines at the localites
in Ludrovi, easterly of the community near the old cemetery, in Liptovska
Stiavnica, Vy&né Sliate (Kotlisko, Certovica), in Lic¢ky the travertine terrace
in the brook, also in Madodany and in Liptovskd Tepld and Besetiova. To the
Holocene we also range the most landslides. Deluvial sediments we mainly
consider as product of the Upper Pleistocene and Holocene. In eluvial sedi-
ments we do not establish the age, we designate them as Quaternary as their
formation is obviously of wide interval of time.

In the course of printing a thick fossiliferous series has been found in the
abandoned quarry in dolomites near Liskové, situated between the Liskova
Cave and the limestone quarry below the village Martinéek. At the base are
lying the coarse Vih river gravels with pebbles of melaphyres as high as 18 m
above the Vih level. On them a mighty complex of slope talus with malaco-
fauna rests. Immediately on the Vah river terrace lies a thin layer of loess
loam with the species Pupilla sterri (Vth), P. muscorum (L.). P. triplicata
(Stud.), Orcula dolium (Drap.), Vallonia costata (Miill.) and Clausilia dubia
Drap. — thus still an assemblage of cold character. Overlying it is a layer
of coarse gravel, containing interglacial elements as Acicula polita (Htm.),
Ruthenica filograna (Rsm.), Ena montana (Drap.). Isognomostoma holosericum
(Stud.), Carychium tridentatum (Rsse), Cochlodina cf. laminata (Mtg.) and
Aegopinella cf. nitens (Mich.) and also species rather corresponding to trans-
itional phases: Fusulus varians (C. Pfr.) (the second finding from the Pleistoce-
ne), Bradybaena fruticum (Mill.), Euomphalia strigella (Drap.), Clausilia
pumila C. Pfr., Truncatellina cylindrica (Fér.). Abida frumentum (Drap.),
Perforatella bidentata (G m.), Oecula dolium (Drap.), Vitrea crystallina (Mull.),
Vallonia costata (Miill.), Clausilia dubia (Drap.), Pupilla sterri (Tth) and P.
triplicata (Stud.). From aquatic species Lymnaea truncatula (Miill.) and from
fluvial species Ancylus fluviatilis (Mi1ll.) have been found, the latter one prov-
ing immediate relation to fluvial accumulation.




In the immediate overlier of the mentioned terrace, Early Riss in age
according to A. Droppa, a complex of the warm period has been thus proved,
the minimum age which is the Penultimate Interglacial. The profile is of extra-
ordinary importance for dating of the Liptov terraces and is treated in detail.

Do tla¢e odporudil (). Ziruba

Prelozil J. Peyny
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I. VASKOVSKY - B. LOZEK

STRATIGRAFIA KVARTERU ZAPADNEJ CASTI LIPTOVSKEJ KOTLINY

(resumé anglického textu)

7 hladiska kvartarnej geolégie md liptovskd kotlina mimoriadne velky
vyznam. Spdésobuji to priaznivé podmienky pestrého vyvoja a viaceré zacho-
vané genetické typy kvartérnych sedimentov. Vzdjomné vztahy tychto sedi-
mentov méZeme sledovat na vidésej rozlohe a vytvorit bohato ¢leneny strati-
graficky systém kotliny, ktory ma rozhodujici vyznam pre poznanie kvartér-
neho vyvoja najvyssie polozenej ¢asti Zapadnych Karpét. Terasovy systém
Véhu méze byt spojovacim ¢lankom medzi Liptovskou kotlinou a Podunajskou
niZinou, ¢o ndm umozni porovnaf kvartér Liptovskej kotliny s klasickymi
oblastami stredoeurépskeho kvartéru.

O geoldgii z. casti Liptovske] kotliny jestvuje cely rad prae, ktoré si zame-
rané prevazne na predkvartérne ttvary a kvartéru sa dotykaji len okrajovo.
Pretoze systematicky kvartérnogeologicky vyskum sa tu nerobil, literatira
tykajica sa kvartéru je skromnd a zaoberi sa prevazne vyvojom rieénych
terds. Skiimané tizemie (obr. 1), ako aj celd Liptovskd kotlina ma vzhladom
na svoj horsky rdmec depresnii polohu. Sti¢asny reliéf Gzemia je v podstate
produktom erozivnej ¢innosti. Hlavnym erozivnym éinitelom bol Vih so svo-
jimi pritokmi. Vah podas kvartéru prehibil dno kotliny do hibky viac ako
110 m a vytvoril 8irokt asymetrickt dolinu; na lavej strane zachoviva tera-
sové stupne, pravd je obycajne strmsia, bez terasovych zvyskov. Doliny
lavostrannych pritokov v kotline sa nepravidelne roziruji a zuZuji. Vyrazné
roziirovanie pozorujeme po vytusteni potokov z Nizkych Tatier do kotliny.
Na tvorbe reliéfu, jeho novotvarov a konzervovani starfich tvarov sa v teplych
obdobiach v skiimanom tseku vyznamne podielali travertiny, ktoré sa kon-
centruji do tektonicky predisponovanych miest.

Kvartérne sedimenty na skiimanom tiseku Liptovskej kotliny tvoria takmer
rovnomerny plast predkvartérnych ttvarov. Clenitost reliéfu podloznych
hornin, réznorodost genetickych podmienok sa odrdza aj v ich skladbe, facidl-
nej pestrosti a priestorovom rozéfreni. Najrozsirenejsie sti svahové sedimenty
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a naplavy vodnych tokov, mengiu rozlohu maji travertiny. Zriedkavo sa
vyskytuji eluvidlne a organické sedimenty.

Vieobecne mozeme v skiimanom tizemi vyélenif 5 genetickych typov
kvartérnych sedimentov: 1. eluwvidlno-deluvidlne; 2. deluvidlne; 3. Sfluvidlne;
4. proluvidlne; 5. travertiny.

1. Eluvidlno-deluvidlne sedimenty — produkty zvetrivania predkvar-
térneho podlozia sa vyskytuji na skiimanom tizemi dost obmedzene. Zacho-
vali sa na vrcholoch sediel v nevelkej mocnosti (do 3 m), alebo na pomerne
girokych chrbtoch pahorkatinového stupiia (Vrch hora, Vreh hédja, Lovisko,
Bezan, Ulozisko, Velky Hokov a dalsie). Na vrchole Loviska (vrt LV-1) majt
mocnost takmer 15 m. Vzhladom na monoténne litologické zloZenie paleogén-
neho podlozia (prevlada iloveovy vyvoj) je celkovy charakter eluvidlno-delu-
vidlnych sedimentov mdlo premenlivy.

2. Deluvidlne sedimenty st na skimanom tzemi ploine najroziirenejsie.
Pozdlzne rezy poukazuji na vyrazné zvicSovanie ich mocnosti v smere sklonov
svahov. Ich priemernd mocnost je 5 — 8 m, miestami aj viac. Zrnitostne st
dost premenlivé. V tych castiach izemia, kde dominuje flys flovcovej litofécie
st blizke spragovym hlindm a pri ich opisovani dochddza casto k zmene so
spragovymi hlinami, od ktorych sa odlisuji primesou drobnych tlomkov brid-
lic. Na rietnych terasich a proluvidlnych kuZzeloch sa v nich oby¢ajne nachadza
strkovy material.

Osobitnti skupinu deluvidlnych sedimentov na skéimanom tzemi tvoria
zosuny. Na ich vyvoj priaznivo pdsobili jednak morfologické podmienky
(strmé svahy), jednak geologicko-litologické zloZenie sedimentov a hornin.
Zosuvné procesy najéastejéie zasahovali spodné ¢asti svahov. Povicsine byva
postihnuté sacasne tpitie i stred svahu, niekedy vSak i cely svah (napr.
v okoli Liok), ba aj podlozie. Zosuvné procesy zaberaji najviciie plochy
v severnom podiseku. Z typologického hladiska s najrozsirenejsie plosné
a pridové zosuny. Podla stability ich moZno rozdelit na ustalené a aktivne.
Bezprostrednou pri¢inou zosunov je bud nadmerné zavlhéenie sedimentov,
alebo erézna ¢innost potokov.

3. Fluvidlne sedimenty patria z vadiej asti Vahu, z menSej Casti jeho
pritokom. Riecne terasové stupne, ktoré mozno sledovaf na velkej rozlohe
(mimo skimaného tizemia), st ddlezitymi veddcimi stratigrafickymi horizont-
mi. Doneddvna sa im nevenovala patriénd pozornost; nebol jednoznacne
zndmy a interpretovany systém terds, ktory mozno vypracovat len na zdklade
znalosti celej kotliny. Uréitym prinosom v tomto smere je novsia praca
A. Droppu, z ktorej preberdame niektoré tdaje.

Predpokladany terasovy systém v tomto ¢lnku mé len predbezny charak-
ter; podrobnej$ie sme ho overili pomocou vrtov v prietnom reze na dolinu
Vihu (kopec Lovisko — UloZisko; (obr. 2), v doline Ludrovanky a Stiavni¢ian-
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ky (obr. 3). Je nutné urobif rez aj v doline Lupéianky. V zdujme kontinuity |
jednotlivych terasovych vyskumov pouZivame oznafenie A. Droppu. Na |
skiimanom tzemi st viéinou terasy zlozené, tvorené zrezanym skalnym pod-

lozim (erézne terasy) a akumulaénym povrchom. Vseobecne podla pomeru

k dndm dolin rozliSujeme Styri skupiny terds: 1. nizke terasy (T-Ta, T-Ib,

T-Ie?); 2. stredné terasy (T-II, T-III); 3. vysoké terasy (T-IVa, T-IVb,

T-1V, T-V, T-VI); 4. predkvartérne terasy (T-VII, T-VIII, T-IX, T-X).

Nizke terasy a porieéne nivy. Poriefna niva Vihu tvori stvisly
pruh po oboch strandch toku. Jej &irka je rovnakd. Fluviilne sidementy tvoria
jeden sedimenta¢ny cyklus; lezia na paleogénnych stvrstviach. Charakter
stavby a sled sedimentdcie porietnej vo vertikdlnom smere sme podrobnejgie
Studovali v stene zdkladovej jamy priehrady pri Liptovskej Mare, kde sa
v celej mocnosti fluvidlnej série pomerne jasne vyélefiuji tri skupiny sedimen-
tov, z ktorych kazdd zodpovedd uréitej facii.

Na povrchu fluvidlnej série st hliny pieséité, striedajtice sa s vrstvitkami
jemnozrnnych pieskov; najcastejsie st horizontdlne, pripadne diagondlne
zvrstvené, alebo bezvrstevné. Ich mocnost dosahuje 1 m. Tieto sedimenty
zastupuji nivnia faciu. Pod nimi st strky so SoSovkami hrubozrnnych pieskov
s diagondlnou vrstevnatostou, obsahujiice aj mensie balvany. Tch mocnost
je okolo 3 m. Zastupuji korytovii ficiu. V bazilnej dasti je ulozeny piesko-
strkovy materidl s éastymi balvanmi (¢ do 1 m) a s neopracovanymi tilomkami
pieskoveov paleogénu, vytrhnutych z podlozia (mocnost do 3 m); zastupuji
faciu dna. Vo fluvidlnej sérii prie¢nej nivy Vdhu prevliada hruby materidl
roznozrnnych pieskov, pieskostrkov, trkov a balvanov. Sedimenty kazdej
vytlenenej facie odrazaji zdkonnitosti hydrodynamickej sily toku. Ich facidlny
vyvoj je odlisny od vyvoja niZinnych riek (napr. Dunaja — 1. Vaskovsky
1970), maji charakter horského fluvidlu. S podobnym obrazom facidlneho
vyvoja sa stretdvame aj u vidésiny sledovanych terasovych stupiiov.

V' petrografickom zloZeni fluvidlnych sedimentov porietnej nivy Véhu
prevlddaji Zuly, menej s zastpené kremence, kremen, ruly, melafyry,
amfiboly, vdpence, dolomity, arkézy, pieskovee a pod.

UZ na povrchu porie¢nej nivy skiimaného tiseku sti na pohlad viditelné dva
stupne; nizs$f a vyssf. Nizsi stuperi (oznafovany T-Ia), cca | m vysoky nad
strednou hladinou Vihu rozkladd sa pozdiz toku vo forme asi 50 m Sirokého
pasu, zalievajtceho jarné povodne. Vysif stupen s relativnou vyskou 2 — 3 m
nad hladinou Véhu byva zaplavovany iba pri katastrofdlnych povodniach; je
podstatne Sirsi a oznacujeme ho ako T-Ib.

A. Droppa (1964) vyéleiuje v Liptovskej kotline terasovy stupeni T-Te,
ktory je podla neho zachovany len pri Gstiach viésich pritokov Vahu — Dib-
ravky, Stiavnice a pod. Nagimi vyskumami sa pritomnost tohto stupria ne-
podarilo jednoznaéne potvrdif.
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Stredné terasy. Morfologicky tvoria nipadny, plo$ne pomerne rozsiahly
dtvar nielen na Studovanom ftseku, ale v celej Liptovskej kotline. Povrch
strednych teras je pokryty pomerne moenymi deluvidlnymi hlinami, takze na
pohlad sa javi ako jeden terasovy stupen. Zo zostavenych geologickych pro-
filov (obr. 2 a 3) vyplyva, zZe ide o dva stupne s diferencovanymi vyskami
predkvartérneho podlozia.

1. strednd terasa (nizsi stupen strednych terds T-11) na lavej strane adolia
Viahu tvori prerusovany pruh s nevelkymi plochami pred vytstenim Dibravky,
Lupéianky, Slia¢anky a Stiavni¢ianky (od Ludrovej po lavej strane Ludro-
vanky, potom pozdiz Stiavni¢ianky; pri Ruzomberku sa vyklifiuje). Vyska
povrchu 1. stredného terasového stupria (T-I1) sa pohybuje v rozmedzi 15 —
20 m nad tdolim Vahu. Skalné podlozie mi v relativnej vyske 10 — 15 m,
a pri asti Ludrovanky do Stiavni¢ianky (vrt LV-16) cca 2 m nad povrchom
porie¢nej nivy. Mocnost jeho akumuldcie kolise od 3 do 9 m.

2. stredna terasa (vyssi stupen strednych terds T-III) zaberd v skdmanej
casti kotliny vic¢siu plochu. Na lavej strane Vahu je ttrzkovite zachovand
medzi vyusteniami Dabravky, Klacianky, Malatinky a Lupéianky; tu sa spéja
s0 zodpovedajicou terasou Lupéianky. V smere toku pokracuje tento stupen
v. od vytstenia Sliacanky, podobne od Stiavni¢ianky a velkt plochu zabera
na medzirie¢isku Stiavni¢ianky a Revicej. Utrzkovite sa zachoval aj na pravej
strane Vahu sz. od Liptovskej Teplej a Liskovej. Jeho povrch nad hladinu
Vihu vystupuje v rozmedzi 25 — 33 m; skalny podklad lezi 18 — 22 m nad
riekou, akumuldcia ma mocnost 3 — 5 m. Obidva terasové stupne (T-11, T-IIT)
pokryva 6 metrovéd vrstva deluvidlnych hlin.

Vysoké terasy. Nachddzaju sa v udoli Vahu i v dolindch pritokov. Odli-
suju sa vzdjomnymi vyskovymi rozdielmi a nie s ani rovnako zachované.

L. vysoka terasa (T-1V) na lavej strane Vahu je ttrzkovite zachovand
sv. od Krmesa, jz. od Vlach na medzirie¢isku Malatinky a Lupcianky, jz. od
Liptovského Michala, kde nadvizuje na zodpovedajicu terasu Lupcianky.
Podla A. Droppu tento stupen vytvira jednotni sedimentaént vypli s pod-
loZzim (eréznym stupriom) na jednotnej trovni, len jeho porvch je erdziou
(podobne ako u porie¢nej nivy) rozdeleny na dva stupne. Podla prilozeného
profilu (obr. 2) tu ide o dva stupne s rozdielnymi vys&kami erdzie, preto ich
oznacujeme rozdielne (T-IVa a T-1Vb).

Erézny povrch nizsieho vysokého stupna T-IVa je 41 m nad hladinou Vahu.
Mocnost akumuldcie je az 8 m (vrt LV-6), pozostiva zo silne zvetraného
materialu; roznozrnného piesku so Strkom s valinmi zal (zvetranymi), kre-
mencov, melafyrov a ojedinele i vapencov.

Druhy terasovy stupen (T-IVb) mé erézny povrch 50 m nad hladinou Vahu.
Mocnost jeho akumuldcie (podla vrtov LV-4 a VV-4) je do 10 m. Akumuldciu
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tvori silne zahlineny réznozrnny piesok s valinmi zvetranej Zuly, kremencov,
melafyrov, pieskovcov a vipencov. Vyskovy rozdiel eréznych povrchov medzi
stupfiami T-IVa a T-IVb je 9m, je viak mozné, ze rozdielna trover erézneho
stuptia je iba lokdlna.

2. vysokd terasa (T-V) je zachovand na vicSich plochdch pozdiz Véhu
a Lupéianky. Tiahne sa po lavej strane doliny Véhu jz. od Sokoléia za vy-
astenim Lupéianky a po lavej strane v doline Lupéianky.

3. vysoka terasa (T-VI sa nachidza pozdiz Véhu (obr. 2) po Iavej strane
doliny a v doline Lupéianky. Jej priebeh je veelku podobny ako u predchidza-
jiceho stupna.

Predkvartérne terasy tvoria skupinu, pozostdvajicu z troch alebo
Styroch terasovych stupiiov s vyskove diferencovanym podlozim (obr. 2.)
Zatial sme sa v8ak blizSie nezaoberali charakterom ich sedimentacie a vzdjom-
nymi priestorovymi vztahmi a tak ich podrobnejsie neopisujeme). Nilezy
melafyrov nasvedéuji, ze ich genéza je spojend s ¢innostou Vahu. Materidl je
silne zvetrany.

4. Proluvidlne sedimenty. Periglacidlne naplavové kuZele na skiimanom
tizemi poukazuji na tzku geneticki spéitost s riecnymi terasami. Nachddzaji
sa v j. asti kotliny, na Gpati Nizkych Tatier i v s. ¢asti, na Gpati Choéského
pohoria. V j. ¢asti sledovaného tiseku Liptovskej kotliny v dolindch pritokov
sa vyrazne diferencuji tri skupiny proluvidlnych sedimentov: vysoké, stredné
a nizke. Najlepsie zachovana je skupina nizkych periglacidlnych kuZelov, ktord
vypliiuje dnd dolin; tvoria Siroké porie¢ne nivy. Najrozsiahlejsie st stredné
kuzele; najvicéi z nich je kuzel Krizianky, ktory je cca 5 km dlhy a 2,5 km
giroky — na naSe tizemie prenikd len vizky pés, podstatnd plocha kuZela sa
rozprestiera v. od nigho tizemia. Dalsie, pomerne rozsiahle, kuzele tejto skupiny
sa nachddzaji v dolindch Klaéianky, Lupéianky, Slia¢anky a Ludrovianky.
Skupina vys§ich kuZelov je zachovand iba ttrzkovite na lavej strane v doline
Lupéianky a na pravej strane Ludrovianky, pod travertinovou kopou Cerend
(obr. 3). V s. ¢asti, na okraji kotliny je v $tudovanom tseku zachovand iba
skupina mladsich kuZelov, ktort tvoria potoky Sestré a Kalamenianka a v okoli
obce Liptovskd Anna, sz. od obce Liskovéd sa nachddzaji kuZele vytvorené
nepomenovanymi pritokmi. Maji pomerne maly plosny rozsah. Skupina
strednych kuzelov je tu zriedkavostou.

5. Travertiny. Do skupiny travertinov patria karbondtové sedimenty
minerlnych véd s litologicky pestrou 8kdlou hornin, (kompaktné travertiny,
rozne odrody travertinov a almov a karbondtové slatiny). Na studovanom
tseku vystupuji na okraji kotliny v 5 hlavnych lokalitdch: Cerend, Vysné
Sliate, Besefiova, Drienok pri BeSefiovej, Lucky atd. V. Lozek ziskal z nich
pomerne bohaty materidl fauny mikkysov. V niektorych pripadoch st viak
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nélezy len zlomkovité, nereprezentuji celé bohatstvo fauny, ¢o je podmienené
nedostatoénym odkrytim fosiliférnych vrstiev (Sliade, Ludrovd). Na pleisto-
cénne loziskd nadvizuji mnohé loziskd holocénnych travertinov.

V élanku uvddzame jednotlivé lokality travertinov podla obei, pri ktorych
sa nachadzaja travertiny Ludrovd — v dvoch lokalitich v. od obce — prvé
na vrchu Cerend, druhd pri starom cintorine. :

Cerena nad Ludrovou. Travertiny na pohlad tvoria jednu kopu pretiah-
nutého tvaru v smere S—J. V skutoénosti vsak (K. Subjak — M. Poliagko-
va 1961) ide o dve kopy, ktoré sa zlievaji. Medzi oboma kopami je pravde-
podobne travertinova drvina s polohami kompaktnych travertinov. Traver-
tiny kop st kompaktnejsie, menej pérovité, rozdelené na lavice. Travertiny -
mimo koréznych vriec st porusené najmi v okrajovych céastiach hlbokymi,
prakticky az k podloziu siahajacimi puklinami, takze vytviraji samostatné
bloky. Paleontologicky si tieto travertiny mélo preskiimané, pretoZe si slabo
odkryté. Jediné ndlezy dopodial poskytol maly lom na z. okraji (obr. 5, foto 1),
kde st odkryté spodné vrstvy travertinov s polohami penovcov. Pre postidenie
celkového vekn loziska je vyznamny nélez druhu Helicigona lapicida (L.) vo
vrstve 10, ktora v sticasnej dobe tzemia Slovenska nezasahuje a ako fosilna
vrstva sa vyskytuje predovietkym v teplych obdobiach starého pleistocénu.
V mladsich travertinoch Liptova ani Spisa sa nevyskytuje. Podobny vyznam
mozno prikladat i ndlezu xerotermného prvku Abida frumentum (Drap.) vo
vrstve 12, ktord je tiez typickd pre stardie interglacidly — aspori pokial ide
o severné Slovensko.

Treba rozliSovat nélezy fauny z penoveovych képs vo vrchnych narusenych
vrstvach, oznadené v tab. 1 ako horizont 3/K, ktoré sa vyznacuji nedostatkom
vodnych a barinatych druhov (tplne chyba skupina 10 a 9) a prevahou
lesnych druhov, ktoré na rozdiel od podobnych nélezov z vrstvy 10 dodnes
bezne ziji v Liptove. T4to fauna nesporne zodpovedd zaciatku klimatického
optima niektorého teplého obdobia, nie je vBak mozZné bezpecéne dolozit, Ze
pochddza z obdobia ukladania travertinov. Travertiny pri starom cintorine
v Ludrovej tvoria len malid kopu @ cca 15 m, st mélo pevné, velmi pérovité,
svetlej farby. T'ravertiny Liptovskd Stiavmica sa nachadzaja jz. a z. od obce
(na svahu pod kétou 568 m). Tvoria tu dve kopy @ do 200 m, tesne na seba
ulozené, vytnievajice cca 3 — 5 m nad okolie. Travertin je pomerne kom-
paktny, bielohnedy. Travertiny sa vyskytuji aj tesne pri jz. okraji obce
Liptovska Stiavnica, kde tvoria velkd dosku podlhovastého tvaru (dlhi cca
150 m a $iroktt 40 m) a podobaja sa predchddzajicim. Patri k nim aj dalSie
blizke nélezisko, v ktorom st eSte teraz minerilne pramene.

Na svahu Pod dielec a Uboéf, ako aj na j. okraji obce st vyvinuté almy
a karbondtové slatiny. Travertiny Vysné Sliace sa stustreduji v. od obce.
Najviac ich je na nevysokom kopci nazyvanom ,,Skala® (= Skalica v opise
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L. Ivana). Zdpadny okraj travertinovej kopy zasahuje az k v. okraju obce.
Travertin je kompaktny, malo pérovity, biely, vrstevnaty. Obsahuje faunu
a odtlacky fléry. Je nedostatoéne odkryty. Zatial sa nenasli Ziadne sypké polo-
hy, ktoré by obsahovali faunu.

Na boku tejto kopy sa nachddza kapsa, vyplnend hlinami a sutami. Na ich
bédze vystupuje sivohnedd flovita hlina s mikkys$mi, patriacimi pravdepodobne
do koneé¢nej fizy interglaciilu. Fauna travertinov md interglacidlny réz (pre-
vaha Heliz pomatis 1.), odlifuje sa vSak od faun z lokalit Luéky — Skala
a Drienok-vrchol. Zlozenie fauny ndpadne pripomina nalezy fauny z bézy
Pk IV spraSovych sérii. Nalezy fauny st zhrnuté v prilozenej tabulke 2.
V doline pod ,,Skalou* vystupuji este dve loziskd travertinov a to ,,Kotlisko*
a ,,Certovica*. Kotlisko tvori mftva plochd kopa s kotlovitou prehibeninou.
Travertin je bielohnedy, tvrdy. Travertiny obidvoch kop sit mladé (holocénne).

Travertiny Licky. V priestore obee Li¢ky nachddzaja sa tri generdcie traver-
tinov. Dve lezia priamo pod kipelmi. Starsia genericia je na pravej strane
doliny, otvorend lomom pri cintorine a oproti kipelom, mladsia pod kostolom.
Teéie cez ne potok, ktory tvori vodopad. Tretia lezi nizsie od dediny, na lave]
strane potoka smerom na Kalameny. Stupeni s vodopadom je holocénny (pre-
vazne atlantik a epiatlantik). Lozisko medzi kipelmi a cintorinom nazyvané
»Skala® ma dva odkryvy; na juhu pri cintorine a na severe pri kipeloch.
Obidve lokality obsahuji bohati interglacidlnu faunu (tabulka 3) s typickymi
druhmi Helicigona banatica (Rossm.), Pagodula pagodule (Desm.) a Per-
foratella dibothryon (Kim.). V najvrchnejsich vrstviach, ktoré pripominaji
jazernt kriedu nachddza sa druhove bohatd vodnd fauna, z ktorej si osobitna
pozornost zasluhuje Planorbis carinatus (Miill.). Fauna sa ndpadne zhoduje
s ndlezmi z vrcholu Drienku pri Besenovej a pripomina posledny interglacial.

Uplne iny charakter m4 lozisko nazyvané Skali¢ky, ktoré sa nachddza nizsie
od dediny. St to kompaktné hrubé lavice travertinov, v ktorych sa objavuju
aj suchozemské druhy ako Tenitoides nitidus (Mitll.). Pri hornom konci loziska
vystupuje pomerne mohutnd jazernd krieda, na ktorej je vyvinutd mohutnd
terra fusca (tab.00, obr. 6) s hlbokymi kapsami. Obsahuje vodnu faunu s hoj-
nym Gyraulus albus (Mull.). Skalicky patria pravdepodobne do starsieho
interglacidlu. Druhy zistené na lozisku Skala a Skalicky st zhrnuté v tab. 3.

Travertiny Besefiovd. Travertiny pri BeSefiovej tvoria sistavu kép po pravej
strane porietnej nivy Vahu. MéZeme v nich rozlisit tri rozne genericie. Pruh
travertinov je preruseny potéc¢kom od obce Potok. Najmladsia generacia je
reprezentovand doposial sa tvoriacimi travertinmi, tzv. ,,tufovymi terasami*
ktoré st statnou prirodnou rezerviciou a nikde nie st odkryté. Holocénny vek
tychto travertinov je jednoznacéne dokdzany. Okrem nich patria k holocénnym
travertinom aj mengie loziskd, nachadzajice sa na visku Skala, v nadlozi
starsich travertinov.
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Starsiu generdciu reprezentuju malo porusené sivomodré lavicovité traver-
tiny Skaly, ktoré st na niektorych miestach odkryté mensimi lomami. Paleonto-
logicky s pomerne chudobné. Sem-tam sa v nich nachadzaja ulity (Lymnaca)
a snad aj alomky velkych Helicidov, ktoré by poukazovali na ich prislusnost
k interglacialu. Ich celkovd pozicia vo vztahu k vyvoju doliny Vahu, charakter
zvetravania a nélezy artefaktov ich zaraduji do posledného interglacidlu
riss/wiirm.

Tretia a najstarsia generdcia predstavuje travertiny fazené v kameiolome
., Bana‘ (foto 7), v zipadnej casti vrchu Skala. Od predchadzajicich traverti-
nov sa odlisuji jemnym zvrstvenim. St tvrdé, zlatozltej farby, silne rozrusené
pomerne &rokymi puklinami az po podlozie, takze dochddza k zosivaniu
jednotlivych kryh po plastickom podlozi. Vyskytujii sa tu tiez travertinové
brekeie. Medzi jednotlivymi kryhami vznikli kapsy so zlozitou vypliou; strie-
dajii sa v nich polohy hlin a sutin, miestami sekundérne stmelené, ako aj zbyt-
ky fosilnych pod a ich derivity. Niektoré z tychto péd maji vyrazne Cerveni
farbu. Vysoky stuperi mechanického zvetravania loziska a pritomnost Cerve-
nych vyplni viedli k tomu, Ze boli zaradované do starého pleistocénu, priblizne
ako Pazica. Novsie vyskumy v8ak dokazuji, Ze takéto zaradenie treba pre-
hodnotif, pretoze ide o mladsie travertiny. Ani v tychto travertinoch sa ne-
podarilo doposial najst vhodné fosilérne vrstvy. Zatial nemdme z nich Ziadnu
faunu. Pomerne bohat4 fauna mikkysov a obratloveov sa nachddza vo vyplni
puklin.

Travertiny ,,Drienok’ pri Beseiiovej. Travertinovy komplex Drienok je od-
deleny od predchddzajicich komplexov dolinnym vrezom. Pevné travertiny
pokryvaji pomerne mali plochu na kopéeku Drienok, dalej sa tam nachddzaji
mladé penovcee a almy, tvoriace rozsiahle loZisko ,,Moéiare'* na tpiti kopceka.
V oblasti Drienku sa dost vyrazne vyélefiuji tri generdcie travertinov. Naj-
starsia vytvdara dosku na vrchole kopca. Na vrchu lezi doska pevnych, scasti
zvetranych travertinov, pokryvajicich sivrstvie sypkych penoveov, v podloZi
ktorych st ily a sliene. V sonde (obr. 6) situovanej na vrcholku kopy sa naché-
dza tepld fauna. Fauna je najbohatsie zastipend vo vrstve penovcov (poukazu-
je na prevahu suchozemskych druhov). Podrobnejie nalezy fauny st uvedené
v tab. 5.

Mladsia generécia travertinov je najméi na vychodnom a scasti aj na j. apati
Drienku. V malom lome na v. tipéti boli odkryté travertiny s nalezmi chladno-
milnej fléry a studenej malokofauny sprasového charakteru (Pupilla sp. div.,
Columella columella Mart., Vallonia tenuilabris A. Br.). Tvorba tychto traver-
tinov zapadd do glacidlu.

Najmladsie travertiny a penovce sa nachddzaji pri dpati Drienku, scasti
tiez v nadlozi uvedenych glacidlnych travertinov va vychodnom svahu. Zoz-
nam fauny z tychto travertinov je uvedeny v tab. 5.
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Zhodnotenie fauny. Nalezy ziskané zo sondy na Drienku patria medzi
najbohatsie na Slovensku a v Liptove predstavuji doposial jediny siibor, ktory
ukazuje vyvoj fauny v priebehu interglacidlu. Prevaznd vidsina typickych
interglacidlnych druhov, ako st Helicigona banatica (Rssm.), Pagodulina pago-
dula (Desm.), alebo Perforatella dibothryon (Kim.), ako i vid&$ia éast druhov
skupiny 1 sa sistreduje vo vrstve 2 a je zretelne zasttipend i v jej bezprostred-
nom podlozi (vrstva 3 a 5). Hlbsie maji prevahu uZ druhy otvorenej krajiny,
od suchomilnych (5) po bohato zasttpené spoloGenstva bazin a plytkych vod
(9, 10). Ojedinele sa tu objavujii aj lesné prvky, typické pre teplé obdobia.

Bazélny il (vrstva 11) vykazuje ur¢ité odliSnosti, ktoré sa prejavuju vysky-
tom druhov Discus ruderatus (Fér.) a Vitrea crystallina (Mill.), ku ktorym
hojne pristupuje Bradybaena frutocum (Mill.). Tento jav spolu s nizkym
zastipenim lesnych prvkov svedéi o tom, Ze zmienend poloha uz odpoved4
velmi skorej fize interglacidlu, pravdepodobne tesne pred ndstupom podneb-
ného optima.

Studované lozisko patri k tym typom, kde ranna interglacidlna sedimentacia
a0, dosahuje malt mocnost a prevahu maji vrstvy z klimatického optima,
ktoré nastupuje velmi rychle. Tento typ odpovedd pomerom na génoveckom
Hriadku a je charakterizovany predovsetkym pre posledny interglaciil, ne-
mozno viak vylac¢it ani teplé obdobie, reprezentované v sprasovych sériach
pedokomplexom PK V. V Luckach takisto ukazuje na posledny interglacidl.
Druha fauna, ziskand z malej sondy na vychodnom tpéti Drienku je holocénna.

Na zédklade doterajsicho sthadia sledovaného tiseku kotliny, podloZeného
vzajomnou koreldciou sedimentov, morfologickych foriem a pod., uvddzame
stratigrafické zavery, a to pre kvartérne i pre pliocénne sedimenty. Tieto zavery
treba chdpaf ako predbezné, pretoZe ako sme uz v uvode uviedli, vo vyskume
budeme pokracovaf.

Zvysky pliocénnych sedimentov reprezentujice predkvartérny reliéf (po-
rietnu roven) najmi v doline Vahu, sa zachovali blizko rozvodovej ¢iary
v strede kotliny. Kopec Bezan tvori rozvodovy chrbat. Tieto sedimenty,
segmentované boénymi lavostrannymi pritokmi Vahu potom podlahli de-
strukeii spésobenej svahovymi procesmi. Ulozené su stupnovite, takze tvoria
3 resp. 4 terasové stupne. Mocnost ich akumuldcii sa strieda, najvic¢siu mocnost
(do 34 m) dosahuju na kopci Bezan. Podrobnejsie se sa zatial nezaoberali
otdzkou ich stratigrafickej prislusnosti. NajniZsie poloZené vrstvy povazujeme
za, vrchnopliocénne (levant). Tvoria asi ekvivalenty strkovych formacii (pol-
tdrovskej a kolarovskej). Podobne sme sa nezaoberali ich genézou, predpokla-
ddme viak, Ze maji rie¢no-jazerny vyvoj.

Kvartérno-geologicky vyvoj izemia nadvizuje na vyvoj predchddzajicich
obdobi, prebieha v§ak v podmienkach vyznacujtcich sa celkovym ochladnutim
klimy v cyklickom striedani teplych a studenych obdobi, na pozadi tektonic-
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kych pohybov zdvihového charakteru. Posobenie tychto faktorov sa odriza
v sedimentoch a morfogenéze tizemia.

V désledku tektonického zdvihu na sledovanom tizemi prebieha postupné
znizovanie eréznych biz — zarezdvanie dolin Vahu a jeho pritokov, preruso-
vané obdobiami prevladajicej akumuldcie — formovanim terds. Vdaka hibko-
vej erozii Vahu a jeho pritokov, ktord na skiimanom tseku Vihu m4 simerny
efekt cca 100 m a u pritokov cca 70 m, dochadzalo k postupnému formovaniu
dolin. Pritom je treba pocitat aj s procesmi svahovej modeldcie. Doliny boli
obycajne tektonicky predisponované popaleogénnou tektonikou. Pliocénne,
staro a strednopleistocénne sedimenty boli pocas kvartéru najviac rozélenené
eroziou. Po eréznych fizach na svahoch doliny i na zachovanych akumulaé-
nych zvyskoch dochddzalo na mnohych miestach k tvorbe travertinov.

Sledovanie priestorového rozsirenia pozicie fluvidlnych sedimentov (pro-
luvidlnych a terasovych) Vidhu alebo jeho pritokov vo vztahu k travertinom
umoziuje nadm urobif (mimo beznych metéd morfometrickych, petrografic-
kych atd.) uréitt stratifikiciu vyvoja fluvidlnych sedimentov, reliéfu, mladej
tektoniky a vébec kvartérno-geologického vyvoja studovaného tizemia. Tento
prvok stratifikdcie na sledovanom tizemi povazujeme za novy. Zdroven vak
poznamenavame, zZe tito problematika je velmi zlozitd, je v §tddiu rozpraco-
vania, preto uvedené vysledky maju len predbezny charakter.

Na ziklade uvedenych tidajov a v silade s predbeznymi vysledkami analyz
stratigrafické zaclenenie teras a travertinov tudovaného Gzemia sa javi takto.
Do najstarsieho pleistocénu zaradujeme proluvidlne sedimenty najvy&siecho
a nizdieho stupia, zachované v podlozi travertinovej kopy na vféku Cereni,
vychodne od Ludrovej. Zaradujeme sem aj 3. a 2. vysok terasu Vahu. Vysoki
terasu 3. (T-VI) korelujeme s najvyssim zbytkom spominanych proluvidlnych
sedimentov, stratigraficky ich zaradujeme do donau. 2. vysoki terasu (T-V)
a niz&i stupen proluvidlnych sedimentov pod travertinmi Cerend zaradujeme
do giinzu. Travertiny na uvddzanom visku povazujeme za interglacial giinz/
mindel.

Do stredného pleistovénu zaradujeme 1. vysoku terasu (mindel). V pripade
jej rozcélenenia podla rozdielneho podlozia vysokt terasu (T-IVb) radime do
mindelu, a terasu (T-1IVa) do mindelu,. Travertiny — Luéky-Skalicky a Vy&né
Sliac¢e-Skala (Skalica) zaradujeme do okruhu interglacidlu mindel/riss. Disku-
tabilnd je prislusnosft travertinov z lokality ,,Bana‘ pri Besenovej, ktoré ako
vidime, st tiez strednopleistocénne (t. j. starSie ako posledny interglaciél).
Do stredného pleistocénu zaradujeme i stredné terasy a proluvidlne sedimenty.
2, strednt terasu (T-IIT) zaradujeem do rissu; a 1. stredni terasu (T-II) do
rissu,. Do vrchneho pleistocénu zaradujeme travertiny v lokalite v Ladkach
na Skale a Drienok pri Besenovej. Ide o travertiny posledného interglacidlu
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riss/wiirmu. Dalej sem zaradujeme (do obdobia wiirmu) dnovii vypli poriec-
nych niv Vahu a jeho pritkov.

Do obdobia neskorého glacidlu a holocénu zaradujeme sedimenty nivnej
facie, zachované na porieénych nivéch, travertiny v lokalitich Ludrova,
vychodne od obce pri starom cintorine, v Liptovskej Stiavnici, Vyénych Slia-
¢och (Kotlisko, Certovica), v Liudkach kaskadu travertinov v potoku, V Mado-
¢anoch, Liptovskej Teplej a v Besefiovej. K holocénu radime aj vidSinu zosu-
nov. Deluvidlne sedimenty povazujeme hlavne za produkt vrehného pleistocénu
a holocénu. U eluvidlnych sedimentov vek neuréujeme, oznacCujeme ich za
kvartérne, pretoze sa tvorili v Sirokom ¢asovom intervale.

V priebehu tlace bola v opustenom lome na dolomity pri Liskovej, ktory
lezi medzi Lieskovskou jaskyfiou a vdpencovym lomom pod dedinou Martindek,
zistend mocnd fosiliférnd séria. Na bdze lezia hrubé vazske Strky s valtnmi
melafyrov vo vyske asi 18 m nad Vdhom. Na nich lezi mohutné stvrstvie
svahovych suti s malakofaunou. Bezprostredne na vizskej terase lezi tenkd
poloha sprafovitej hliny s druhmi Pupilla sterri (Vth), P. muscorum (L.),
P.triplicata (Stud.), Orcula dolium ( Drap.), Vallonia costata (Miill.) a Clausilia
dubia Drap. — teda spolocenstvo este chladného obdobia. Nad fiou je poloha
hrubej sute, ktord obsahuje jednak prvky interglacidlne, ako Acicula polita
(Htm.), Ruthenica filograna (Rssm.), Ena montana (Drap.), Isognomostoma
holosericum (Stud.), Carychium tridentatum (Rsse), Cochlodina cf. laminata
(Mtg.) a Adegopinella cf. nitens (Mich.), jednak druhy zodpovedajtice skor
prechodnym fézdm:Busulus varians (C. Pfr.) (druhy nélez z pleistocénu),
Bradybaena fruticum (Miull.), Buomphalia strigelle (Drayp.), Clausilia pumila
C. Pfr., Truncatellina cylindrica (Fér.), Abida frumentum (Drap.), Perforatella
bidentata (Gm.), Orcula dolium (Drap.), Vitrea crystallina (Mill.), Vallonia
Costata (Mill.), Clausilia dubia (Drap.), Pupilla sterri (Vth) a P. triplicata
(Stud.). Z vodnych boli zistené Lymnaea truncatula (Miill.) a rietne Ancylus
Jluwviatilis Mill., ktory dokazuje bezprostredny vztah k fluvidlnej akumuldcii.

V bezprostrednom nadlozi zmienenej terasy, podla A. Droppu starorisskej,
je teda doloZené stuvrstvie teplého obdobia, ktorého minimélny vek je pred-
posledny interglacidl. Profil ma mimoriadny vyznam pre datovanie liptovskych
terds a je podrobne spracovany.
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VACLAV SPICKA* — TRENA ZAPLETALOVA#*

PRISPEVEK K PROBLEMATICE SPODNIHO MIOCENU NA SV. OKRAJI
VIDENSKE PANVE

(1 obr. v textu, némecké résumé)

Abstract. The paper is a contribution to knowledge of the stratigraphy
of the northeastern part of the Vienna Basin and clarifies some questionable
problems of development of the Lower Miocene in Middle Europe.

Zhodnoceni stariich praei

V posledni dobé se diskutovala otdzka souvisejici s vymezovdnim dvou
samostatnych sedimentacnich cykla, eggenburské a luzické série**, kterym se
pii interpretaci intraburdigalské sivské fdze alpinské orogeneze prisuzoval
vyznam samostatnych stratigrafickych jednotek (T. Buday — I. Cicha 1956,
T.Buday — I.Cicha - J.Sene$§ 1965, T. Buday skol. 1967, J. Kapounek
A. Papp, K. Turnovsky 1960, J. Kapounek ete. 1965). V pracech V. Spié-
ky (1967, 1968, 1968a) se poprvé upozornilo na skutecnost, Ze eggenburskd
a luzickd série jsou stratigraficky ekvivalentni, takze regiondlni pojeti sdvské
faze interpretované pred usazenim tzv. bazdlniho ssutového slepence luzické
série neni opodstatnéné. Vzhledem k tomu, Ze se tim zménila podstatné strati-
graficka, tektonickd a paleogeografickd koncepce, doporudil se pro spodni
miocén v dosavadnim vymezeni spodniho burdigalu — helvetu s.s .novy nédzev
mikuléickd série. Jednim z vychozich bodi pro sirsi hodnoceni v tomto smyslu
bylo zjisténi mikrofaun smisené povahy luzické a eggenburské série v dosavad-
nim pojeti (L. Zapletalovd) na novych odkryvech pelitii u Chropova, v bliz-
kosti vychozit spodnoburdigalskych chropovskych slepencil.

Na provéreni problematiky spodniho miocénu na sv. okraji videnské panve
se provedlo v r. 1968 5 mélkych vrtit do hl. 30 m, jejichz vysledky v této praci
predkladdme. Jedna se o vrty oznacené Vétrnik 1 a 2, Chropov 1 a 2a Lopasovl.

* Ustiedni ustav geologicky, Hradebni 9, Praha
** Nizev ,série”” se v praci pouzivd pro oznaceni lithostratigrafické jednotky a nikoliv
jako chronostratigraficky pojem.
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Obr. 1 Odkryt4 geologickd mapa &dsti v. okraje videnské panve se situaci mélkych vrti

Vysvétlivky : Mapa zndzorinje stav v generdlni mapé CSSR; 1 — svrehni oddil paleogénu bélokarpatské
jednotky — stfedni az svrchni eocén; 2 — slepence a piskovee chropovské, brezovské a karbondtické
(dosud eggenburskd serie, dnes eggenburg resp. mikul¢ickd serie); 3 — winterberské slepence a piskovcee
(dosud luzick4 serie, dnes eggenburg resp. mikultickd serie); 4 — slirové sedimenty (dosud luZickd serie,
dnes eggenburg — ottnang resp. mikul¢icka serie); 5 — karpat; 6 — sarmat; 7 — cupské Stérky a pest ré
pelity (baden); 8 — mé&lké mapovaci vrty

Abb. 1 Aufgedeckte geologische Karte eines Teiles des Ostrandes des Wiener Beckens
mit der Situierung der Seicht-Bohrungen

Erlauterungen: Die Karte stellt den Zustand in der Generalkarte der CSSR dar; 1 — obere Abteilung
des Paleogens der Weisskarpaten-Einheit — mittleres bis oberes Kozén,2 — Chropover, Brezovaer und kar-
bonatische Konglomerate und Sandsteine (bisher Eggenburger Serie, heute Eggenburgien resp. Mikul¢ice-
Serie), 3 — Winterberger Konglomerate und Sandsteine (bisher LuZica-Serie, heute Eggenburgien resp.
Mikuléice-Serie); 4 — Schlier-Sedimente (bisher LuZica-Serie, heute Eggenburgien Ottnangien resp.
Mikuléice-Serie), 5 — Karpat; 6 — Sarmat; 7 — Cuper Schotter und bunte Pellite (Badenien);
8 — Seichte Kartierungs-Bohrungen

K Fefené problematice je nutno poznamenat, Ze stratigrafickd ekvivalence
luzické a eggenburské série bez existence intraburdigalské orogeneze byla pfed
realizaci vrtii zdsadné odmiténa (T. Buday, I. Cicha,J. Kapounek, J.Senes
atd.). V posledni dobé se viak odiivodnénost této ekvivalence akceptuje i ve
stratigrafickych pracech. V prici A. Pappa etc. (1968) se uvidi sice transgre-
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sivni povaha luzické série, upozoriiuje se viak na skutecnost, Ze hallsky $lir
(paralelizovany dosud s luzickou sérii — T. Buday — 1. Cicha 1956) patii
k eggenburské sérii. V piehledné stratigrafické tabulce se spodni édsti luzické
serie fadi jedté k eggenburgu. Pfi hodnoceni nové vymezeného stupné ottnangu
(I. Cicha — A. Papp — J. Sene¥ 1969) se piejimaji zavéry V. Spiéky (1968,
1969), ze oddéleni eggenburské a luzické série neni opodstatnéné.

Nové vrtni vysledky

Vrty V-1 a V-2 na z. svahu Veterniku (Winterbergu) jv. od
Skalice.

Na z. a s. svahu Veterniku jsou ¢etné vychozy pievazné svétle Sedych hrubo-
zrnnych, polymiktnich piski a piskoved s hojnym klastickym flySovym mate-
ridlem i vapenci. Misty jsou pisky hlavné konkreciondlné zpevnéné a vytvaieji
se obzory nebo bochniky piskovei uspoiddané vice méné do souvislych poloh
ve sméru vrstevnatosti, které také rimsovité vyvétravaji. V nékterych polo-
héch jsou v piscich a piskoveich i znaéné velké valouny az bloky flySovych
hornin a mesozoickych vipenct, s ptechody do hrubych az balvanitych slepen-
cti. Jednd se o tzv. winterberské pisky, piskovce a slepence, povazované za
typové lokality luzické série a srovndvané s obzorem H 1 zjisténym uvnit
glirové facie u Luzic.

Na s. svahu ,,Winterbergu‘ byly zjistény na vychozech a ve studni $liry
luzickych vrstev. Predpoklddalo se, ze tvofi laterdlni ekvivalent resp. podlozi
piskoveii. Naproti tomu na Géjci byla zjisténa transgrese piskovet na flys
(na bézi jsou hrubozrnné piskovce s ojedinélymi vétdimi valouny velikosti
do 30 em a maji rdz chropovskych slepenci; tyto piskovee obsahuji makro-
faunu; vyfe jsou jemnozrnné piskovce s 8liry — T. Buday 1955). Podle toho
nelze vylouéit, Ze pisky, piskovce a slepence by mohly tvofit souédst bazdlnich
klastickych sedimenta spodniho miocénu. Zjisténé sliry by mohly predstavovat
jen polohy, jejichz vyskyt pfi zndmém isopickém zastupovini slirové a slepen-
cové facie je prokdzén téz v oblasti Luzic.

Vrty V-1 a V-2 pfinesly dalsi diléi poznatky k FeSeni problému.

Vrt Vétrnik 1 byl vyvrtin v opusténé piskovné, kde vychazeji ve sténé asi
10 m pisky a Fimsovité vyvétravajici piskovee (lokalita ¢. 43 dle T. Budaye
1955).

Podle popisu provedeného J. B¥ezinou — V. Spi¢kou byl zjistén tento
profil:

a) 0,00—28,00 m
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Ve vyssich polohédch (do 10 m hrubozrnné az stiedné zrnité vétdinou silnéd vApnité
pisky —piskovee) s vlozkami hrubych a stiednich stérki az slepencii, polohové zpevnénd
kalcitern. Nejvy3si stérkové polohy (do 2 m) jsou tvoieny opracovanymi i ostrohrannymi
klastiky paleogenniho materidlu (pievladaji hnédé biotitické bfidlice, tm. Sedé vApnité
jilovee a piskovee). V nékterych polohdch jsou krystaly sddrovee. Zpevnéné hrubé
psamitické piskovee ptipominaji misty zietelné chropovské slepence (napf. 7. — 8 m)
a piskovee. Vieobecné jsou pisky i piskovee s typickym velmi rozmanitym materidlem;
pfiznaéné jsou napt. nariizovélé silné piscité biidlice. Prevdzné jsou psamity rozpadavé,
Pelitické vlozky nebyly zjistény.

b) 28,00 — 30,00 m

Sedé, prachové, v int. 28,00 — 28,50 m zlutohn&dé smouhované a az zelenogedé, praktic-
ky nepis¢ité vipnité jily, misty kosti¢kovité rozpadavé, nevrstevnaté, misty s ojedinélou
viapnitou makrofaunou.

Pozornosti zasluhuje ndpadna makrolitologickd shoda nékterych poloh na
vrtu V-1 i na povrchovych vychozech (viz téZ lokalita na Géjei) se spodno-
burdigalskymi chropovskymi slepenci.

Mikrofaunistickym rozborem bylo zjiiténo, Ze vrtem zastizend detritickd
facie je na mikrofaunu velmi chud4, etnéjéi a druhové pestiejdi mikrofauna
je ve vépnitych jilech, v int. 28, 50—30,00 m. Vzorky z pis¢itoslepencové facie
v int. 0,50—28,00 m zanechaly po rozplaveni objemn4 residua polymiktnich
piski se znaénym procentem hrubého zrna, s podily hrubsich detritt a valoun-
kit tvrdych hornin (paleogennich i mesozoickych hornin karbonétickych).
Obsahuji hojné, misty az lumachellovité nahlouéené fragmenty cirripedii (podle
uréenf P. Ctyrokého 1957 druhu Balanus concavus cf. concavus Bronn), dile
tlomky ostrei, pectenii, neuréitelnych pelescipodi, jeZovéich ostnit (spatan-
goidnich) a mechovek. Pozoruhodny je (neuréeny) druh mechovky s kuzelovi-
tym zoariem, ktery zndme jen z burdigalu videriské panve, ¢astéjsi vyskyt m4
jen v eggenburské sérii nap¥. v oblasti Luzic.

V hrubsich frakecich vyplavi (cca nad 0,7 mm ) se nachdzi vzdend mikro-
fauna, jemnéjsi frakcee je sterilni. Pravidelné se ve vzorcich vyskytuji: Linguli-
na costata Orb., Lenviculina (L.) subpapillosa (Nuttall) neb L. (L.).otomiensis
Makyioma, Nodosaria cf. baccillum Defrance, Lenticulina (Robulus) sp., d. —
napf L. (R.) arcuatostriata (Hantken), L. (R.) cultrata (Montfort), L. (R.) cf.
submamilligera (Cush.), L. (R.) calcar (L.), L.(R.) clericii carinata (Marks) aj. se
objevuji v jednotlivych vzorcich poraznu. Obvyklym druhem byva téz Hetero-
lepa dutemplei (Orb.).

Fauna je ndpadnd Spatnou fosilisaci: je pfevdiné fragmentarni, znainé
omseld, nékdy znecisténd ulpivajicim slinitopis¢itym materidlem. Stejné jako
ochuzeni i velikostni vytiidéni a nepiiznivé zachovéni fosilif Ize ptiéist na vrub
fyzikdlnim podminkdm neklidu mélkého vodniho prostiedi, v némz byly
schranky prevalované a vleéené po dné. Rezidua z pelitického obzoru v hl. 28,00
—30,00 m) maji mensi objem, jsou v8ak tvofena prakticky stejnym klastickym
materidlem jako facie slepencopis¢itd. 1 zde se piidatné vyskytuji drobné
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tlomkovité tvrdé horniny a stéréiky. Akcesoricky se objevuje pyrit, vzdcné
lignit, muskovit, misty hojné limonit (zvétraly pyrit).

Makrofauna, kvalitativné shodnd s makrofaunou detritické facie, je mnohem
vzaenéjsi nez v detritech. V hl. 29,50—30,00 m se k ni pfipojuji nehojné Silici-
spongie.

Svrehni vrstvy pelitického souvrstvi (28,00—29,00 m) maji rdz pfechodu me-
zi obéma faciemi. Mikrofauna chudého nadlozi se obohacuje o drobné cibicido-
idesy a elphidie (Cibicidoides pseudoungerianus (Cush.) a ptibuzné formy,
Elphidium gr. crispum (L.), leskl4 mlééné opakni specie), objevuje se Praeglo-
bobulimmina pupoides ovata (Orb.), Chilostomella, Allomorphina, Sphaeroidina
aj.

V int. 29,00— 30,00 m jsou mikroasociace zna¢né druhové bohaté. Celkovym
charakterem (napf. drobnéjsimi rozméry jednotlivych druhti a pritomnosti
nékterych vyznaénych forem) se plné shoduji s faunou &liri luzické série.
Vétsina druhii se vyskytuje v jednom nebo nékolika exempléfich, jen nékolik
druhii se uplatiiuje vétsim poétem (relat. ¢etnosti 2—3). Jsou to:

Praeglobobulimina pupoides — ovata (Orb.), Gyroidina soldanii (Orb.),* Bathysiphon sp.,
Uwigerina sp. d. Ridee se objevuji Praeglobobulimina striata (Orb.), Valvulineria aff.
complanata (Orh.), Marginulina hirsuta Orb. a Cyclammina aff. bradyi Cush. Radou dru-
hit jsou zastoupeny rody Stilostomella a Siphonodosaria a v souhrnu zaujimaji v mikro-
asociacich vyznaéné misto po boku nodosarid. Vyznam vadéich druhiti pro luzickon
sérii v dosavadni interpretaci spodnomiocennich uloZenin Dolnomoravského tvalu
pifslusi druhiim? Bathysiphon sp. (B. cf. filiformis u 1. Cichy 1956) a Cyclammina aff.
bradyi Cush,

v

V intervalu 29,00—30,00 m je rozsifena také planktonni mikrofauna drob-
nych globigerin, radioldrii a rozsivky.

Obé litologicky vymezend pasma na V-1 faunisticky dobfe navazuji na
stejnd pasma ve vrtu V-2.

Vrt Vétrnik — 2 byl vyvrtan sz. od V-1 v mistech, kde se v generdlni mapé
Gottwaldov interpretuje slir luzické série.

Podle popisu provedeného J. Biezinou — V. 8pi¢kou byl zjistén tento profil:

a) 0,00—0,90 m hnéd4 ornice

b) 0,90 — 2,50 m sv. hnédd, misty rezavé a bélavé skvrniti spras. hlina, silné vapnitd,
mramorové zilkovand

¢) 2,60—20,5 m souvrstvi stfedné zrnitych az jemnozrnnych, v nejvyssich polohdch
hrubozrnnych psamiti, s ojedinélymi vlozkami jemnych az sti. stérkia. V nezpevnénych
polohédch se vyskytuji silné vapnité,velmi kompaktni vliozky, vzdené ilomky makrofauny

d) 20,5—30,0 m silné vapnité, v intervalu do 3 m sv. hnédé. slabé nazelenalé, misty
rudé mramorované, zlutohnédé skvrnité, hloubéji fedé (23 — 25) a zelenoSedé az Sedozelené,
nejhloubdji prachové nepis¢ité, nevrstevnaté, nepravidelné odluéné jilovee, v int. mezi
19,0—-20,5 m se stifidaji pelitické vlozky s psamity, jednak ve formé slira s poprasky,
jednak velmi heterogennich zdvalka pelitii navzdjem — hnédozelené ve sv. Sedych peli-
tech (hrasky).
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Ptimo pod kvartérem se navrtaly winterberské pisky, piskovce a stérky.
Pelity zastizené v jejich podlozi nejsou &liry, nybrz celé souvrstvi spige pripo-
mind soucdst bazalnich sedimenti.

Mikrofaunistickym rozborem byly zjistény biofacie velmi blizké vyvoji
eggenburské série na vrtu Chropov-2.

Z detritické facie byly analyzovény vapnito-jilovité polohy z hl. 8,5—9 m
a 19,5—20,0 m. Rozplavené vzorky zanechaly znaéné mnozstvi kfemitého
pisku a pfidatnych klastik z flySovych hornin a vipencii. Akeesoricky jsou
zastoupeny i rohovece.

Jako na vrtbé V-1 naléza se sporadicka fauna ve vzorku z hl. 8,5—9,00 m
v hrubé frakci (Lenticulina sp., 4l. Nodosaria cf. bacillum; Gl. Balanus cf. con-
cavus, spatangoidnich ostntt a mechovek).

V hl. 19,5—20,0 m piechazi detritickd facie v pelitickou, jak o tom svédéd
pomérné bohatd mikrofauna, blizk4 asociaci z hl. 28,0—30,0 m na vrtu V-1.
Vyskytuji se ojedinélé druhy Ammodiscus incertus (Orb.) a Cyclammina aff. bradyi
(Cush.); hojné Praeglobobulimina pupoides ovata (Orb.), méné tetné Hanzawaya boueana

(Orb.), Valvulineria aff. complanata (Orb.), Gyroidina soldanii (Orb.), vziens Heterolepa
dutempler (Orb.), Eponides umbonatus (Rss), Islandiella crussii (Marks), ? Praeglobo-

bulimina striata (Orb.), Brizalina fastigia droogeri (Cicha — Zapletalova) — (vesmés
druhy drobného vzriistu) — déle Marginulina hirsuta Orb., Lenticulina (Robulus)

sp. d., Stilostomella sp. d. Globigerina sp. d.

Na hrubsi sedimenty v hl. 20,0—23,0 m se vaze vyskyt velkych a ornamen-

tovanych nodosariid a nékterych vyznaénych druhii z ekvivalentnich pelitii
chropovské oblasti.
Lenticulina (L.) totomiensis Makyiama, Lingulina costata Orb., tlomky velkych nodo-
sarif, planularif, Lenticulina (Robulus) cf. submamilligera (Cush.) aj., ddle Planulina
wiillerstorfi (Schwag.), Gl. Bathysiphon taurinensis Sacco, Haplophragmium sp., Vulvu-
lina pennatula (Batsch), Chilostomella, Allmorphina. Rovnéz vétsi mnozstvi fragmento-
vanych cirripedif, néco 1l. pectent, echinoidef, bryozoi se nachdz{ v tomto tseku.

V' pelitické vrstvé v hl. 20,0—-21,0 m se ulozilo hojné sklér silicispongif
(i dichotrieny). Komplex fosilii v popsaném intervalu dopliiuje nékolik rede-
ponovanych druhii paleogenniho a k¥idového sté¥f a zajimavé problematikum
(duté kulovité titvary se silnou vépnitou sténou, opatfené vétdim subtrian-
guldrnim otvorem, zevné pfipominajici recentni rod Sphaeridia Heron-Allen
et Earland (1928), vyskytujici se v oblasti Chropova a vyjimeéné v luzické
sérii (napf. na vrtu Tynec-10).

Druhové a pocetni sloZeni uvedenych asociaci, vyvin a zachovalost druhi,
ptitomnost Haplophragmium sp., zaclenuji uvazované vrstvy na V-2 do peli-
tického horizontu burdigalu na Chropové.

Nejbohatsi bentozni mikroasociace na V-2 daly jemné pis¢ité vapnité jily
z hl. 23,0—25,0 m. Vyznacuji se pfedeviim aZz masové hojnym roziffenim
drobnych druhti:
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Bigenerina cf. nodosaria Orb., Hanzawaya crassiseptata (Luckowska), Valvulineria
aff. complanata (Orb.), Gyroidina soldanii (Orb.). V hl. 24,0 25,0 1 se opét objevujf
Ammodiscus incertus a Cyclammina bradyi, nové pak dalsi typické druhy luzickyeh slirts —

Haplophragmoides vasiceki pentacamerata Cicha — Zapletalovd a Sigmoilopsis ott-
nangensis Cicha — Zapletalova (1970) ne zcela typickd forma. V asociaci cibici-

doidestt je nutné zdiaraznit éetny druh Cibicidoides conspiciendus (Pichwanova),
v hl. 22,0—23,0 m. pii vétéim rozsiteni charakteristicky pro ,,spodni burdigal napf. na
ef 600 Smrddky-1, Facii luzického typu podkresluje opét drobné opakni forma Elphidium
ex gr. crispum. Pritomné uvigeriny (okruh U. schwageri ?) pfipominaji mikrofauny ze
glir u Hodonina (vrty Hod-68, 69, V. Spi¢ka — J. Zapletalovd 1956) v nadloZi sufo-
u Hodonina (vrty Hod-68, 69, V., Spi¢ka — J. Zapletalovd 1956) v nadlozi sutového
konglomerdtu, Facii 8 masovym vyskytem bigenerin demonstruje napi. vrtba Luzice —
170.

V int. 23—25 m je dobfe rozvinuta i planktonni mikrofauna (drobnd globi-
gerineta), v hl. 24,0—25,0 m spolu s Cetnéjsimi radiolariemi a rozsivkami.

Pelitické vrstvy na vrtech V-1, 2 se faunisticky shoduji a prokazuji horizon-
talni a vertikalni prolindni pelitické facie s facii detritickou.

Vrty Ch-1 a Ch-2 vyvrtané u Chropova

Na sv. okraji obce Chropov jsou Cetné vychozy tzv. chropovskych slepencii,
fazenych do eggenburské série. Jednd se o polymiktni hrubozrnné slepence,
tvofené klastickym flySovym materiilem, valouny vipenct a zrnky kiemene.
Zpevnéné ¢asti Fimsovité vyvétravaji. Tyto slepence se povaZzuji za ekvivalent-
ni karbonédtickym slepencim a piskoveam fFazenym do eggenburské série
(spodni burdigal — T. Buday 1955).

K SV na lokalité &. 15 (T. Buday 1955) se uvadéji nad chropovskymi slepen-
ci v diskordantni poloze hrubozrnné, znaéné netiidéné, misty az brekciovité
slepence s hojnymi velkymi ostrohrannymi bloky. Tyto slepence byly zafazeny
jako ekvivalent luZickych slepencii do luzické série (svrchni burdigal — helvet
s.s.), pricemz diskordantni uloZeni luZické série nad chropovskymi slepenci
se uvadi téz u 8lirové facie (T. Buday 1955).

V blizkosti lokalit chropovskych slepenci byly zjistény nové vychozy zeleno-
Sedych vapnitych jilia, podminéné pfedeviim tGpravou polni cesty buldozerem.
Déle v mistech oznaéenych v mapé jako , kilna‘ byly tézeny hrubé balvanité
stérky, upominajici podle popisu na tzv. luZické slepence.

Vzajemné tilozné poméry téchto litofacii nelze studovat. S nejvétsi pravdé-
podobnosti v8ak jde o isochronni litofacidlni zmény podminéné lokdlni ne-
pravidelnou sedimentaci. Obdobné poméry lze totiz pozorovat téz na vycho-
zech winterberskych slepencii a piskovei.

Ve vépnitych jilech byla zjisténa smiSend fauna eggenburské a luZické série
(rozbory 1. Zapletalové in V. Spiéka 1967). Vychozy byly proto provéfeny
vrty Chropov-1 a 2.
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Podle popisu provedeného J. Biezinou — V. Spi¢kou byl vrtem Chropov-2 (v blizkos-

ti lokalit ozna¢enych la, b,e,d — V, gpiéka 1967) zjistén tento profil:

a) 0,00 8,30 m

sv. zelenosedé az hnédosedé, silné prachové az j. piséité, silné jemné slidnaté, misty
se zavalky stf. zrnitych piski, silné vapnité jily, misty nedokonale vrstevnaté, odluéné,
prechdzejici do 3,5 m az do jemnozrnnych silné jil. vap. piskt, na bédzi (6,50 8,30 m)
s pribyvajicimi tlomky vap. makrofauny a mikrofauny,

b) 8,30—15,80 m

gedé hrubozrnné psamity az jemné psefity, vétsinou rozpadavé, polohové jsou silné
diagonilné zpevnéné vlozky vdpencovych piskoveit a slepencii. Né&které polohy jsou
velmi bohaté na vapnitou makrofaunu. Obsahuji ¢etné tlomky temné zel. biidlic a modro-
gedé valouny nejspise vapencii, Nékteré polohy jsou ndpadné shodné s vyvojem napi.
v oblasti Cunina.

c) 15,80—23,00 m

tmavésedé, stredné az jemné piscité, slabéji vipnité jily na bdzi prechdzejici do stiedné
zrnitych biotitickych téméi nevapnitych piskove. Jemné piséité jily maji misty Slirovity
charakter (poprasky slid), trebaze vrstevnatost neni dokonald. Obsahuji ilomky zelenych
jilover, misty uhelné zbytky. Jindy jsou jily nepravidelné az kostkovité odluéné, zavalky
sv. modrosedych jilovet nabyvaji vétiich rozmér( (az 5 em). Ojedinéle se vyskytuji
hnizdovité Sedozelené vapnité plastické jily.

d) 23,00—24,00 m
gedé nevapnité a slabé vdpnité, nepravidelné odluéné, velmi jemné slidnaté prachové
jily.

V hl. 8,30—15,80 m byly tedy zastizeny chropovské slepence a piskovce
vychdzejici v tésné blizkosti na povrch. Nad nimi jsou pelity, podloZi tvoii
paleogén bélokarpatské jednotky. V pelitech byla zjisténa bohatd motskd
mikrofauna, totoznd kvalitativné s mikrofaunou nového odkryvu a p¥ibuzna
vys$e popsanym spolecenstviim na vrtech V-1 a V-2,

Optimélni zivotni prostiedi indikuji asociace v rozmezi 0,00—4,00 m. Masové se
vyskytuji ? Dendrofrya sp., Heterolepa gr. dutemplei (Orb.), tetna je Planulina wuellerstorfi
(Sehwager), Lenticulina totomiensis Makyiama, Marginulina hirsuta Orb., Spiroplec-
tammina carinata (Orb.), Brizalina antiqua (Orb.), Siphonina reticulata (Czjz.), Sphaero-
idina variabilis Rss. Od 4 m nize procentudlni zastoupeni téchto druhti v asociacich
klesd, v hl. 6—7 m prfejimd pocetné vedouci roli Cibicidoides pseudoungerianus (Cush.).
V ramei celého pelitického horizontu (0,00—8,30 m) si polohové udrzuji vy3si ¢etnost
(relativni é&islo 2) Spiroplectammina carinata, Sigmoilopsis schlumbergeri (Silvestri),
Marginulina hirsuta, Heterolepa, Cibicidoides gr. pseudoungerianus, C. cf. lopjanicus,
Cibicides aff. lobatulus (W. a J.), Mellonis affinis (Rss.), Melonis soldanii (Orb.).

Jen Fidce byly zaznamenané napt. Marginulinopsis aff. fragaria (Gumbel), Lenticulina
(L.) totomiensis fada robulit a nodosarii v riznych polohéach, Stilostomella aculeata (Orb.),
Dentalina mucronate Neugeboren, Heterolepa praecincta (Karrer), Hanzawaya sp.,
(yroidina soldanii (Orb.), Melonis soldanii, Brizalina fastigia (Cush)?, rovnéz Semivul-
rulina pectinata (Rss.) a Ammospirata sp. indet. Jindy se uvedené druhy a mnohé dalsi
vyskytuji vzacné nebo v jednom exemplafi, a to zvldité nejcharakteristi¢téjsi druhy
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tichto vrstev Cyclammina praecancellata Voloschinova (na odkryvu byla Castéjsi),
Haplophragmium sp., Vulvulina pennatule (Batsch), Lingulina costata, Chilostomella
orvidea. Pelagickd mikrofauna je nejbohatsi v hl. 0,00 1,00 m. Zachovaly se i velmi
drobné cassigerinelly.

Napadné je chybéni uvigerin, mimo ojedinélé U. gr. bononiensis Fornasini
na odkryvu a na vrtu Ch-2, zatimco na vrtu V-2 se v pelitech téméf pribézné
vyskytuje nékolik druh.

Thanatocenosy spodnéjsich vrstev (4,00—6,80 m) pelitického horizontu na
('h-2 jsou ochuzengjii (relativné charakteristickou slozku v nich pfedstavuji
cibicidoidesy, elphidie a ostrakodi), pravdépodobné v souvislosti se zméléenim
v tésné blizkosti klastické facie.

Makrofauna se ve vyplavech ve zkoumaném profilu vrtu Ch-2 nachdzi vzac-
né. Nelisi se od makrofauny vrta V-1, V-2 (Balanus, mechovka s konickym
zoariem apod.).

Vrt Ch-1 byl vyvrtdn sz. od Ch-2 v mistech nového lomu na klasticky materidl a vycho-
2z pelitii (v blizkosti lok. ¢. 2 — V. Spi¢ka 1967). Podle popisu provedeného J. Biezi-
nou — V. 8pitkou byl zjistén tento profil:

a) 0,00—6,00 m dtto Ch-2 za a), ornice do 0,70 m; b) 6,80—16,40 m dtto Ch-2 za b).
V int. 15,50 — 16,40 m cca 10 em valounky aZz ostrohranné tlomky flys. materidlu (pfevla-
daji jilovee); ¢) 16,40—20,30 m podobné jako Ch-2 za c), slabé vépnité, spise jsou viak
charakteristické lomky dobfe odluéné, misty se jednd o typické detritické slepence —
tlomky jsou tvoreny jilovei; d) 20,30 — 26,00 m tmavoSedé, misty Gernosedé pevné, slabé
véapnité jilovee, nepravidelnd az stfepovité rozpadavé, v hlavé stiipkovité biidlice.
Misty jsou pyritové impregnace. Misty zfetelné tiklony az 90.

Spodni miocén byl navrtén do hl. 16,40 m kde bylo zastizeno podlozi tvorené
svrehnim oddilem paleogénu bélokarpatské jednotky. Zajimavou je skutecnost,
ze do hl. 6,80 m byly navrtdny pelity, i kdyZ v tésném sousedstvi vrtu se tézily
hrubé balvanité §térky, piskovce a slepence. Lze to vysvétlovat tektonikou.
Zaroven vsak nelze vyloulit mozZnost, Ze stratigraficky nejvyssi klastika
vyznadend netfidénym, ostrohrannym i dobie opracovanym materidlem a Fa-
zend dosud k transgresi luzické série mohou patiit k sediment@im pfemisténym
a pfepracovanym az v kvartéru.

Mikrofaunistickym rozborem byla zjisténa spodnomiocenni fauna v hl. 2,00—
6,80 m, v jemné aZ stiedné zrnitych piséitych vapnitych jilech, misty prechd-
zejicich do vapnitych piska. V hojnych pisc¢itych residuich s pridatnymi klasti-
ky je uchovand chudsi mikrofauna nez v pelitech na Ch-2 a opaéné hojné
fragmenti Balanus concavus, méné ostrei, pectent, jezovéich ostnit a mechovek
(i kuzelovité zoarium), brachyopodt ? a hlavonozce Aturia aturi?

Typickym mikroasociacim pelitického horizontu se nejvice blizi spolecenstvo
vrstev v hl. 2,50—3,00 m s ojedinélymi Lenticulina (L.) subpapillosa, Lingulina
costata, L. (Robulus) arcuatostriata, L. (R.) clypeiformis, Nodosaria cf. bacil-
lum, N. acuminata uniformate Le Roy, Vulvulina pennatula, Planulina wiiel-
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lestorfi, Cibicidoides chropovensis (Cicha — Zapletalova). Celkové je na Ch-1
¢eled Nodosariidae zastoupena slabé. V hl. 4—4,5 m se pocetné mirné uplatituje
Islandiella cruissi. Prabézné je priznivéji zastoupen Cibicidoides pseudounge-
rianus, ktery ve sdruzeni s vzaenymi Cibicides lobatulus, Elphidium crispum,
Asterigerina planorbis prebird na Ch-1 dlohu ekologicky charakteristické aso-
ciace (hlubsiho sublitordlu). Vzdcené jsou zastoupeni marinni skofepatci.
Problematikum z V-2, Ch-2 se opét vyskytuje.

Z bazilnich chropovskych slepencii byl na Ch-1 mikropaleontologicky
zkouman int. 6,5—17,0 m. Vzdcné ndlezy fauny jsou stejné jako v pelitech
na Ch-1 i v ostatnich vrtech:

Balanus, Ostrea, 4l. Lenticulina cf. totomiensis, Dentalina vertebralis Batsch,
Cibicidoides pseudoungerianus, Elphidium sp. d.

Vrty Chropov-1 a 2 navazuji na vysledky vrti AVB-1 a 2, které byly
vyvetdany smérem do péanve, jz. smérem od Ch-1, 2. AVB-1 (T. Buday,
I. Cicha 1956) zjistil v hl. 4,60—17,85 m pelity s bohatou mikrofaunou, kter4
byla zatazena do luzické série a u niz se upozoriiovalo na vztahy k hallskému
gliru (I. Cicha 1956). Bazdlni klastika jsou malo mocnd, v hl. 17,85—19,00 m.
Vrt AVB-2 navrtal v hl. 1,65—91,00 m pelity, které maji od 7,40 m pfevizné
litofacidlni povahu typickych slirti, ve vyssi ¢dsti s hojnymi rybimi fupinami.
K bazilnim klastickym sedimentiim patii pisky a piskovee navrtané v hl.
91,00—103,60 m.

Mikrofaunistickym rozborem bylo zjisténo, ze pelity do hl. 54,30 m jsou
prakticky sterilni na mikrofaunu, pouze s hojnymi rybimi zbytky. Byly zafa-
zeny do svrchniho burdigalu, k jiloveam radofovského typu. Mikrofaunisticky
bohaté pelity v hl. 54,30—87,40 m byly zafazeny k bohatym vrstvdm svrchniho
burdigalu, zatimco nejspodnéjsi provrtané vrstvy jako typické sedimenty
do spodniho burdigalu. Na tomto vrtu se pfedpoklddala transgrese slirové facie
svrchniho burdigalu pfimo na klastické sedimenty spodniho burdigalu. Z lito-
facidlniho popisu i mikrofaunistickych rozbora vrti viak je ziejmé, ze jde
o existenci jednotného sedimentac¢niho cyklu, s ochuzenim mikrofauny v nej-
vys&im tseku. Seznamy foraminifer v bohatém pasmu na vrtech AVB-1,
2 (I. Cicha 1956) dovoluji jednoznaé¢nou paralelizaci pidsma s pelity na vrtech
Ch-1, 2 a na novém odkryvu. Prabéziné jsou uvadény druhy Lingulina costata,
Lenticulina totomiensis, Planulina willerstorfi, Vulvulina pennatula, Spiro-
plectammina carinata. SpoleCenstva robuli, stillostomell a jinych skupin jsou
prakticky shodnd se spoleCenstvy vrtii Ch-1, 2 a odkryvi. Polohové je v pro-
filech AVB-1, 2 zaznamenan hojny vyskyt druht Siphonina reticulata, Spha-
eroidina bulloides Orb. (ziejmé S. variabilis), Brizalina antiqua, Uvigerina sp. d.
Zvlasgté vyznamné je zjisténi druhu Cyclammina praecancellatana na AVB-2
v nékolika vrstvich (64, 30—64,50, 67,70—67, 90, 81, 30—81,50 m) a téméf
stdlé zastoupeni dr. Vulvulina pennatula v celém profilu.
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S pouzitim vysledki vrta Chropov-1 a 2 lze povazovat za prokdzané, Ze
faunisticky bohaté sedimenty Fazené dosud jednak do eggenburské jednak do
luzické série patii ve skute¢nosti jedinému cyklu poéinajicimu v této oblasti
bazalnimi detrity chropovského typu. Biofacidlni vyvoj téchto sedimenti,
ukazuje jasné prolindni fauny luzické série s prvky série eggenburské. Proka-
zuje se tak spravnost zavéra V. Spicky (1967, 1968) piedeviim v tom smyslu,
7e eggenburskd série a spodni Gdst luzické série jsou stratigraficky ekvivalentni
facie jediného spodnomiocenniho cyklu.

Prislusnost k luzické sérii je zcela jasnd. Svédci pro ni celkovy rdz mikrofaun
na lokalité Vétrnik, spolu s pfitomnosti vyznaénych druhi luzické série jako
jsou Cyclammina aff. bradyi, Sigmoilopsis ottnangensis, Elphidiwm gr. crispum,
Nodosaria acuminata uniformata na Chropové a druhu Lingulina costata na
obou lokalitdch. Casovou ekvivalenci s eggenburskou sérii prokazuji:

1. castéjsi vyskyt dr. Cyclammina praecancellata na odkryvu a na vrtu
AVB-—-2.

2. Cetnéjsi az hojné zastoupeni druhu Vulvulina pennatula, vyskytujiciho
se v typickych luZickych vrstvich jen velmi vzicné a v drobnych exemplafich.

3. Rozéffeni druhu Cibicidoides conspiciendus, jehoz nalezy v luzické sérii
jsou rovnéz vzécné, na V-2. Masové je charakteristicky ve spolefenstvu s
C. praecancellata na cf-600 Smrdaky-1.

4. Nilezy (i kdyZz podetné chudé) Chilostomell, ojedinéle se objevujicich jen
v okrajovych zéndch luzickych Slirt (nap¥. na Cuniné), kde jiz v minulosti
byly pozorovéiny vztahy k eggenburskému vyvoji.

5. Druhy: Haplophragmium sp. a Ammospirata sp.V typové oblasti luzickych
glirct prvni druh nebyl dosud nalezen a Ammospirata sp. byl identifikovin jen
ve ,,spodnim burdigalu®.

6. Castéjsi zjisténi mechovky s konickym zoariem, v luzickych Slirech
vyjimeéné, béiné ve vrstvich s Cyclammina praecancellata.

K dilezitym dokladim ekvivalence s eggenburgem patii fakt, zZe pelity se
vyvijeji z chropovského slepence, jak vyplyvé i z charakteru fauny ve slepen-
cich na Ch-1.

Piipadné namitky proti ekvivalenci s eggenburskou sérii, zaloZené na znacich
negativnich (nepfitomnosti nebo vzdcném vyskytu charakteristickych speci,
nap¥. dr. Cibicidoides budayi (Cicha — Zapletalova), Lenticulina (Robulus)
meznericsae (Cicha) lze odmitnout poukazem na nepfitomnost fady druht
vyznaénych v luzickém vyvoji, napt. Haplophragmoides vasiceki pentacame-
ratus, Budaschevaella sp., Recurvoides sp. Popescu 1969 aj.

Podle paleontologickych vysledkat probihala v oblasti Chropova moiskd
euhalinni sedimentace, jednak v bazilnich klastikdch, jednak v nadloZnich
§lirech, p¥icemz klastika i 8liry jsou zfejmé isopickymi faciemi spjatymi poz-
volnymi laterdlnimi i vertikdlnimi p¥echody. Makrolitologickd povaha klastic-
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kych sedimentii v oblasti Chropova prokazuje ekvivalenci s klastiky winter-
berskymi i luzickymi. P¥i nartstdni mocnosti 8lird smérem do panve piedsta-
vuje cely profil spodniho miocénu jednotny sedimentaéni cyklus, ktery faunis-
ticky lze délit na spodni bohaty a vrchni chudy oddil, v jeho# vyssich tisecich
dochézi k postupnému vyslazeni a vymizeni fauny (8lirové jily a jilovce, faunis-
ticky sterilnf). Pozvolny prechod z faunisticky bohatych $liri do nejvyssich
sterilnich vrstev je prokdzan na vrtu AVB-2.

Vrt Lopasov-1 vyvrtany u LopaSova

U Lopasova se vyvrtala vrtba AVB-4 (T. Buday — L. Cicha 1956), ktera
zastihla v podlozi karpatu od hl. 13 m pouze silné faunisticky ochuzené nebo
sterilni jilovce radosovského typu. V nejniz&im tseku byly zastiZeny tufity.
Za t&elem provéreni tufitického obzoru a piip. jeho podlozi byla vyvrtina
blize k okraji panve vrtha LopaSov-1.

Podle popisu J. Breziny — V. Spi¢ky zjistila vrtba tento profil:

a) 0,00—0,60 m

sv. hnédd ornice

b) 0,60 —1,20 m

sprasova hlina, sv. hnédogeda

c) 1,20—6,00 m

zelenosedé a zlutohnédé skvrnité, silné prohnétené piséité nevdpnité jily, smérem do
korunky pfibyvaji tilomky Sedych jiloven

d) 6,00 -11,50 m

gedé, misty silné zlutohnédé skvrnité jilovee, nepravidelné odluéné, misty stiepovité
a last. odluéné

e) 11,50—30,00 m

sedé nedokonale slirovité nevapnité jily az jilovee, misty se svétle Sedymi jemnozrnnymi
piskovei silné jemné slidnatymi. Ve vyssich polohdch jsou textury znaéné nepravidelné,
kdezto ve spodnéjiich partiich se za¢inaji objevovat subparalelni pis¢ité vlozky. Nékterd
polohy jilovef vykazuji barevné lamindrni zvrstveni. Nékteré sv. fedé piskovee obsahuji
biotit (26,8, 29,7 — 30,00 m), takZe nelze vylouéit pyroklastickou pfimés. Od 29,2 do 29,8 m
maji pelity charakter. bentoniticky habitus.

vvrs

Mikrofaunisticky rozbor potvrdil, Ze byly zastiZeny pouze nejvyssi vrstvy,
v nejhlub&im tseku s tufitickym obzorem. Navrtani obzoru o cca 70 m vyse
nez na vrtu AVB-4 svédéi o redukei mocnosti vrstev. Vzhledem k navrténi
nejvyssich slir v tésné blizkosti okraje lze usuzovat na moznost zlomového
omezeni okraje panve.

Podle mikrolitologické podobnosti (zbytky jilovitého sedimentu, zuhelna-
tély rostlinny detritus) a podle misty nalezenych sklér silicispongii a sporadic-
kych drobnych kiehkych radiolarii (Cenosphaera sp.) lze souvrstvi §lird na
sondé Lopaov-1 srovndvat se svrchnim, brakickym aZ sladkovodnim oddilem
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burdigalu v oblasti Stefanova, kde se vyviji z vrstev s Cibicidoides budayi.
Nejhlubsi polohy téchto radosovskych §lirti, obohacené vulkanogennim mate-
ridlem, jsou bezfosilni.

Zavér

Ptedlozend priace novymi poznatky na vyznac¢nych lokalitich na sv. okraji
videnské panve Chropov a Winterberg prispivd k problematice stratigrafie,
paleogeografie a tektogeneze spodniho miocénu.

Chropovské slepence, Fazené dosud k eggenburské serii a winterberské
slepence a piskovee, povazované dosud za soucCist vyssi vyrazné transgresivni
luzické serie, jsou navzdjem stratigraficky ekvivalentni. Klastické sedimen-
ty raznych tyvpa (chropovské, winterberské, luzické, hodoninské atd.) pred-
stavuji predevsim soucdst bazilnich vrstev eggenburgu, i kdyz se v razné
mire uplatiiuji téz v dalsi spodnomiocenni sedimentaci. Klastika a sliry jsou
isopickymi faciemi spjatymi pozvolnymi vertikilnimi a laterdlnimi pfechody.
Cely profil spodniho miocénu predstavuje jednotny sedimentacéni cyklus
s postupnym vyslazenim a vymizenim fauny smérem do nadlozi. Spodni
bohaty oddil slirové facie, Fazeny dosud k mladsi luzické serii. je ve skutecénosti
stratigrafickym ekvivalentem eggenburgu a vyviji se laterdlné i vertikdlné
postupné z bazdlnich vrstev, véetné existujicich prechodii. Toto hodnoceni
je plné v souladu se zafazenim halského sliru, ktery je ekvivalentem spodniho
luzického sliru videnské panve (bathysifon — cyclamminového sliru — T. Bu-
day — I. Cicha 1956), v perialpské molase k eggenburgu. Svrchni chudy oddil
se vyviji pozvolné ze spodnich motskych vrstev.

Novymi vysledky se tedy potvrdila spravnost zdvéra V. Spicky (1968,
1969), ze mladsi sivska intraburdigalska fize v dosavadnim pojeti neexistuje.
Tim zmizelo toto kriterium uvaZované pro rozlieni a vymezeni eggenburgu
a ottnangu ve videnské panvi. Vzhledem k jednotnosti sedimentaéniho cyklu
spodniho miocénu, ve kterém nelze provést zdavodnéné clenéni na regionalné
sledovatelné dil¢i jednotky, je vhodné pouzivat ndzvu mikuléickd serie ve
stratigrafickém rozpéti eggenburg — ottnang ve smyslu I. Cichy — J. Senese
(1970).

V predlozené prici se hodnoti lithologie a mikrofauna mikuléické serie
(eggenburgu — ottnangu) na novych mélkych vrtech Vétrnik — 1, 2, Chropov
1, 2 a Lopasov — 1, které v navazani na starsi vrty a vychozy podstatné
piispély k Feseni slozité problematiky spodniho miocénu.

Do tlac¢e odporudil J. Senes
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V. SPICKA - 1. ZAPLETALOVA

BEITRAG ZUR PROBLEMATIK DES UNTEREN MIOZ ANS AM NORD-RANDE
DES WIENER BECKENS

(Zusammenfassung des tschechischen Textes)

Die vorliegende Arbeit trigt mit neuen Erkenntnissen aus bedeutsamen Lokalitdten
am NO Rande des Wiener Beckens, Chropov und Winterberg, zur Problematik der
Stratigraphie, Paleogeographie und Tektogenese des unteren Miozéins bei.

Wie es nachgewiesen wurde, sind die Chropov-Konglomerate, bisher zur Eggenburger
Serie gereiht, und die Winterberger Konglomerate und Sandsteine, bisher als Teil der ho-
her liegenden ausgepriigt transgressiven Luzicer-Serie betrachtet, miteinander strati-
graphisch dquivalent. Die klastischen Sedimente von verschiedenen Typen (Chropov-,
Winterberg-, Luzice-, Hodonin- Typ usw.) stellen vor allem einen Teil der basalen
Schichten des Eggenburgiens vor, wenn auch sie sich in verschiedenem Masse wihrend
der weiteren Sedimentation des Untermiozins bemerkbar machten. Die Kklastischen
(iesteine und Schliere sind isopische Fazies, durch allmihliche vertikale und laterale
Ubergiinge verbunden. Das ganze Profil des Untermiozdns bildet einen einheitlichen
Sedimentationszyklus mit allmédhlicher Aussiissung und Verschwinden der Fauna zum
Hangenden zu. Die untere, faunenreiche Abteilung der Schlier-Fazies, bisher zur jiingeren
Luzicer-Serie gereiht, ist in Wirklichkeit ein stratigraphischer Aquivalent des Eggenbur-
giens und entwickelt sich allméhlich lateral und vertikal aus den basalen Schichten,
einschliesslich der existierenden Uberginge. Diese Wertung steht in vollem Einklange
mit der Reihung des Haller Schliers, welcher ein dquivalent des Luzicer-Schliers der Wie-
ner Beckens ist (Bathysifon- Cyclammina — Schlier — T. Buday — 1. Cicha 1956),
in der Peri-alpinen Molasse zum Eggenburgien. Die obere, faunenarme Abteilung ent-
wickelt sich allméhlich aus den unteren marinen Schichten.

Die neuen Ergebnisse bestiitigten also die Richtigkeit der Schliisse von V. Spic¢ka
(1968, 1969) dass die jiingere Savische intraburdigalische Phase in bisheriger Auffassung
nicht existiert. Damit ist auch das Kriterium verlorengegangen, welches zur Unter-
scheidung und Ausgliederung des Eggenburgiens und Ottnangiens im Wiener Becken
in Betracht gezogen wurde, In Bezug auf die Einheitlichkeit des Sedimentationszyklus
des unteren Mioziins, in welchem eine begriindete Gliederung in regional verfolgbare
Teil-Einheiten nicht durchgefiirht werden kann, ist es geeignet die Bezeichnung Mikul-
Gice-Serie von stratigraphischer Reichweite Eggenburgien-Ottnangien im Sinne von
I. Cicha — J. Seneé (1970) anzuwenden.

In der vorliegenden Arbeit wird die Lithologie und Mikrofauna der Mikuléice-Serie
(Eggenburgien-Ottnangien) an den neuen seichten Bohrungen Vétrnik-1, 2, Chropov-1,2
und Lopadov-1 ausgewertet, welche an die ilteren Bohrungen und Vorkommnisse an-
schliessend zur Losung der komplizierten Problematik des unteren Miozins wesentlich
beigetragen haben.

Prelozil J. Pevny
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PAVEL KULICH*

PRISPEVOK KU GEOLOGII CIERNEJ HORY S0 ZAMERANIM
NA ZAPADNU CAST POHORIA

(2 obr. v texte, anglické resumé)

Abstrakt. In diesem Beitrag ist eine geologische Detail-Charakteristik
des westlichen Teiles des Cierna hora-Gebirges wiedergegeben. Gelost wird
die Ankniipfung der Orientation von kleintektonischen und makrotektonischen
Elementen an die Richtungen der alpinen Faltungs—Prozesse. Die Griinde
fiir die Eingliederung des (lierna hora-Gebirges in die Veporiden werden erwiihnt
das Geburge ist in einzelne tektonische Zonen geteilt.

Struény prehlad geologickych pomerov

(fierna hora je najvychodnejsie pohorie centrilnych Zapadnych Karpit. Pre
jej komplikovanti geologickii stavbu sa doteraz nedd jednoznacne dokazaf,
ku ktorej viésej jednotke toto pohorie tektonicky patri. Starsi autori zara-
dujt Cliernu horu bud k tatridam alebo veporidam, ale ich nazory sa rozchadza-
jii a tento stav trva dodnes. V. Uhlig (1903, 1907) zaraduje pohorie k vysoko-
tatranskému pdsmu. D. Andrusov (1938) usudzuje, Ze pdsmo Ciernej hory
patri k tatridim. F. Résing (1947) zaraduje pohorie k tatridnej jednotke.

Najnovsie prevlida nézor, Ze pdsmo Ciernej hory predstavuje vychodné
pokratovanie tektonickej jednotky veporid. Tak napriklad O. Fuséan (1963)
zaraduje piasmo Ciernej hory k veporiddm, a to ku kraklovskému pasmu.
Podla J. Kamenického (1967 in M. Mahel s kol., 1967) hlavnym spoloénym
znakom pre priradenie Ciernej hory ku kraklovskému pédsmu je intenzita
diaftorézy. Tak isto aj zastipenie jednotlivych petrografickych typov hornin
v kraklovskom pésme a v Ciernej hore je priblizne rovnaké.

V krystaliniku pisma Ciernej hory prevladaji parabridlice nad granitoidny-
mi horninami. Granitoidné horniny tvoria len dve vidsie a niekolko mensich
telies vo v. casti Ciernej hory. Synkinematické migmatity, ktoré tu okrem
typickych parartl vystupuji, predstavuji hlbsiu metamorfnt faciu pararil a

* Slovensky geologicky tirad, Prievozskd 26, Bratislava
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Obr. 1 — Statistické vyhodnotenie drobnotektonickych merani z okolia lubenicko-
margecianskej tektonickej linie v tiseku Stefinska Huta — Margecany (P. Kulich 1970).

N\
m

1 — 4 gemeridy; 1 — 3 perm; 1 — arkézy, bridlice, droby, zlepence; 2 — kremité porfyry: 3 — tufy
a tufity kremitych porfyrov; 4 — karboén: polymiktné zlepence, pieskovee,bridlice; 5 — 8 pasmo Ciernej
hory: 5 — 6 trias; 5 — dolomity; 6 — kremence; 7 — 8 kry&talinikum: 7 — amfibolity; 8 — svory,
diaftority, fylonity, 9 — smery a sklony vrstiev; 10 — tektonické linie; 11 — zlomy zistené a predpokladané
A — kontarovy diagram, alpinskej bridli¢natosti (s,) hornin karbénu a permu z okolia tektonickej linie
B — kontarovy diagram, alpinskej bridli¢natosti (84) ektinitov z okolia tektonickej linie; C kontarovy
diagram vrstevnatosti (ss) kvarcitov z okolia tektonickej linie; D — ruzicovy diagram systémov puklin
ektinitov z okolia tektonickej linie; E — ruzicovy diagram systémov puklin hornin karbonu z okolia
tektonickej linie

Fig. 1 Statistical Evaluation of minor Tectonic Measurements from the Vinicity of
the Lubenfk-Marcegany Line in the Section Stefdnska Huta-Margecany (P. Kulich 1970).

1—4: Gemerides: 1 —3: Permian, 1 — arkoses, shales, greywackes, conglomerates, 2 — quartz porphy-

. ries; 3 — tuffs and tuffites of quartz porhyries, 4 — Carboniferous: polymict conglomerates, sandstones
shales, 5 — 8: Cierna hora zone. 5—6: Triassic; 5 — dolomites; 6 — quartzites; 7 —8: crystalline; T —
amphibolites; 8 — mica schists, diaphthorites, phyllonites; 9 — strikes and dips of beds; 10 — tectonic lines,
11 — faults established and supposed.

A — contour diagram of Alpine schistosity (s-) of Carboniferous and Permian rocks near the tectonic
line. B — contour diagram of Alpine schistosity (s-) of ektinites near the tectonic line. C — contour diagram
of stratification (ss) of quartzites near the tectonic line. D — rose diagram of joint system of ectinites
near the tectonic line. £ — rose diagram of joint systems in Carboniferous rocks near the tectonic line




pozvolna do nich prechddzaji (J. Kamenicky 1967 — in M. Mahel a kol.
1967). Krystalinikum buduje jadro megaantiklindly Ciernej hory. V zépadnej
¢asti pohoria ho tvoria komplexy hornin, ktoré patria k ektinitom a k migmati-
tizovanym hornindm. Pévodny materidl ektinitov a migmatitizovanych hornin
mé zrejme rovnaky vek a podobny charakter, odliSny charakter vystupujtcich
hornin je podmieneny intenzitou metamorfézy, pritomnostou a stupiiom mig-
matitizacie. V Gastiach, kde sa prevazne uplatnila dynamometamorféza vzni-
kali horniny typu ektinitov, v blizkosti starych tektonickych zén v stvislosti
s preniknutim eruptivnej zlozky vznikali granitizované — migmatitizované
horniny s pofetnymi zilkami kremeria, aplitov a pegmatitov. Smer pédsma
ektinitov v zdpadnej ¢asti pohoria je SZ—JV. V tejto zéne vystupuji horniny
s povahou chloriticko-sericitickych, chloritickych a dvojsludnych svorov,
kremitych svorov, amfibolitov, biotitickych parartl a podobne, V Zastiach
postihnutych retrogradnou metamorfézou vznikli chloritické bridlice, fylonity,
chloriticko-sericitické svory, diaftoritické svory. Tieto petrografické typy vznik-
li z hornin, ktoré mohli mat az rulovy charakter. Amfibolity zastipené v kom-
plexe ektinitov vznikli z konkordantnych telies ofiolitov a ich tufov Géinkom
vysokej teploty a tlaku po¢as metamorfézy. Tieto horniny dostivaji lokdlne
charakter biotiticko-amfibolickych ril.

Migmatitizované horniny vystupuji v sivislom pasme, ktoré prebieha celym
tizemim zapadnej ¢asti Ciernej hory, severne od zény ektinitov. Druhd poloha
mensich rozmerov zalina v Prostrednej doline a pokracuje dalej na zépad.
Je situovand do zdény ektinitov. Migmatity na tomto tizemi predstavuja syn-
kinematické horniny s rozdielnym zasttipenim ortozlozky a parazlozky. Sme-
rom k severu pozvolna prechddzaji do vysokoorogénnych migmatitov, ktoré
maji charakter anatektickych granitoidov (L. Kamenicky 1963, in O. Fusén
a kol. 1963), smerom ku komplexu ektinitov st prechody rychlejsie. Zasttipené
st tu Styri zdkladné petrografické typy migmatitov. Migmatity konkordantne
paskované tvoria najvicsiu ¢ast migmatitizovanych hornin krystalinika v uve-
denej oblasti. Vyznauji sa paralelnou paskovou textiirou, v ktorej sa striedaja
tmavé pasky parazlozky so svetlej$imi paskami ortozlozky. Okaté embrechity
vystupujit medzi uz spomfnanymi paskovanymi embrechitmi len lokélne (Holy
hibok, k. 677,7 m) a postupne s nimi splyvajii. Diskordantne Zilkované migma-
tity vystupuji na malych plochéch a sit zbrézdené systémom ptygmatitickych
ziliek. Tieto Zilky obvykle nesleduja folidciu, ktord je vyvinuté vzdy, ale casto
nevyrazne. Zilky nemajt v celej svojej dizke ptygmatitick stavbu, preché-
dzaji do nezvrdsnenych partii. Prejavuji znaéni samostatnost, casto aj
v jednej zilke kolige smer vrasovych osi.

Diftizne migmatitizované horniny (anatektické granitoidy) vystupuji v se-
vernej ¢asti migmatitizovaného komplexu. Do tohto typu hornin prechddzaji
vietky opisované typy migmatitov. Z pésikov povodného substritu ostali len
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tmavgie Skvrny, horniny makroskopicky ziskavaji charakter vyvrelin. Hor-
niny, ktoré patria do tohto typu, tvoria granitizdciu najviac postihnuté partie
kry&talinika. Smerom k Zulovému batolitu prechddzajii do tiplne asimilovanych
hornin. V komplexe migmatitov lokdlne vystupuji pegmatitové zilky malej
mocnosti (Prostrednd dolina, dolina Bystrej). Cely komplex je hojne prestipeny
poruchovymi zénami s vyvinom mylonitov. Mladsie paleozoikum je v pasme
Ciernej hory zastiipené karb6nom a permom. Na krystalinika Ciernej hory
lezia autochténne a diskordantne. V zdpadnej ¢asti pohoria tvori karbén mald
Supinu, ktord sa nachddza v fdoli potoka Bystrd a vychodne odtial vystupuje
vstvislom pruhu. F. R6sing (1947) ho zaraduje k vrehnému oddielu a povazuje
ho za transgresivny élen. V zipadnej ¢asti Ciernej hory vystupujii tmavé
bridlice s hojnym vyvinom sericitu po plochdch vrstevnej bridli¢natosti.
V stivislom karbénskom pruhu vo v. Gasti pohoria st zasttpené aj zlepence.

Perm je vyvinuty vo ficii verukana. M4 kontinentélny charakter. Sedimenty
verukdna vznikli v medzihorskych depresiich a reprezentujt ich dynamicky
metamorfované detritické arkézy a bridlice. Vo vychodnej ¢asti Ciernej hory
O. Fusdn (1954) opisal okrem arkdz a bridlic aj polymiktné zlepence, pieskovee
a telesd kremitych porfyrov, lokalizované severne od Velkej Lodiny. Prave
vyvoj permu v obalovej sérii povazuje F. Résing (1947) za dbkaz prislusnosti
Ciernej hory k dumbierskemu pasmu tatrid. Zo zapadného okraja pohoria
J. Ptk (1956) uvddza vyskyt stla¢enych valtnov aplitickej Zuly v arkézach
verukdna. Tento horizont predstavuje pravdepodobne bazilne siivrstvie permu
v danej oblasti. Mezozoikum v pohori Ciernej hory sa z .¢na spodnym triasom,
prevazne s kvarcitickym sivrstvim na béze a konéi neokémom. V zipadnej
¢asti pohoria je stratigraficky sled mezozoika reprezentovany spodnym triasom
a7z liasom. Podla O. Fusdna (1960) mezozoikum Ciernej hory je facidlne
zhodné so sériou Velkého Boku podla M. Mahela (1967) mezozoické komplexy
v Ciernej hore patria kriziianskej jednotke.

Tektonika

Pdsmo Ciernej hory s najviddou pravdepodobnostou predstavuje v. pokra-
tovanie tektonickej jednotky veporid. Ako som uZ spomenul, v minulych
rokoch niektorf autori uvazovali o priradeni celého pohoria ku kraklovskému
pasmu. Domnievam sa, Ze toto pohorie nemoino zaradit ku kraklovskej zéne
celé, ale Ze st v fiom zastiipené aj iné zény veporid. Tito domnienkun potvrdzuji
viaceré fakty. Severne od Velkej Lodiny a v tidoli Sopotnice vystupuji v perme
kremité porfyry a ich tufy. Vo veporidich st typické pre lubietovski zénu.
V' priestore medzi Velkou Lodinou, Malou Lodinou a Klenovom prebieha
vyraznd tektonické linia preSmykového charakteru, pozdiz ktorej je komplex
svorov a svorovych ril nasunuty na perm s kremitymi porfyrmi. Na tomto
tektonickom styku sii miestami zachované tektonicky postihnuté Supiny gra-
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Obr. 2 — Tektonickd schéma jednotlivych zén Ciernej hory (P, Kulich 1970, zostavené
na zéklade stardich prdc a vlastnych vyskumov)

1 — centrdlnokarpatsky flys, 2 — gemeridy;: 3 — 4 kraklovskd zOna; 3 — obal kryétalinika; 4 — kryéta-
linikum, 5 — 6 Tubietovskd zo6na (1); 5 — ebal krystalinika, 6 — kry&talinikum, 7 - 8 kralovoholIskd
zoma (7): 7 obal krystalinika; 8 kryStalinikum: 9 — margeciansko-lubenicka linia zistend, predpokla-
dand; 10— predmykoveé linie zistené, predpokladané: 11 zlomy

Fig. 2 Tectonic Scheme of the Individual Zones of the Cierna hora Mts. (P. Kulich 1970,
compiled on the basis of the older works and own investigations)

1 — Central Carpathian Flysch; 2 — Gemerides; 3 —4: Krakloy zone; 3 — envelope of the crystalline;
1 — crystalline, 5 —6: Lubietova zona (2); 5 — envelope of the erystalline; 6 cerystalline; 7 —8:
Krélova hola zone (7); 7— envelope of the crystalline; 8 — crystalline: 9—Margecany-Lubenik line established
supposed; 10 — upthrust lines established, supposed: 11 faults

nodioritov a triasovych dolomitov. Predpokladém, 7e této linia predstavuje
rozhranie medzi kraklovskou a Tubietovskou zénou. Vyrazn4 linia predmyko-
vého a ndsunového charakteru sa prejavuje aj v masive Bujanovej. Granodio-
ritovy a dioritovy masfv Bujanovej bol pozdiz tejto linie nasunuty na komplex
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svorov a svorovych ril. Dd sa predpokladaf, Ze tu ide o juZnejSiu jednotku
veporid, teda o pasmo krilovoholské, alebo len o Ciastkovi tektonicki jednot-
ku kraklovského pdsma.

Juzné ohranienie veporid pisma Ciernej hory tvorf lubenicko-margecianska
linia, pozdlz ktorej st nasunuté gemeridy na veporidy. Lubenicko-margecian-
ska linia prebieha generélne v smere SZ—JV. O. Fusén (1954) priamo uddva
liniu styku tu vystupujicich geologickych jednotiek v iare Margecany-Kosické
Hémre-Kavedany — Kogice. Tektonick4 linia smerom na SZ od Stefanskej Huty
sa nori pod centralnokarpatsky paleogén Kluknavskej panvy. Vychodne od
Stefanskej Huty prechddza lubenicko-margecianska linia na pravy breh Hor-
nidu. Po celej dizke linie sa gemeridny karbén vyvinuty vo ficii tmavych
bridlic, pieskovcov, drob, drobnovalinovitych az hrubovalinovitych zlepencov
styka s roznymi stratigrafickymi élenmi pdsma Ciernej hory. Presunové plocha
je generdlne uklonend na J (20°az40°). V tsekn Stefanska Huta — Margecany
gemeridny karb6n nasadia na komplex ektinitov krystalinika. Miestami st
medzi karbén a krastalinikum Ciernej hory vloZené Zupiny mezozoického
veporidného obalu, a to bud spodnotriasové kremence, alebo strednotriasové
dolomity, ¢asto zmenené na rauvaky. Vychodne od Margecian tektonick4 linia
uz sleduje rozhranie medzi karbénom gemerid a bujanovskym masivom, ktoré
tvori biotiticky granodiorit, diorit a leukokratny apliticky granit. Aj tu miesta-
mi vystupuji fupiny spodnotriasovych kvarcitov obalu krystalinika.

Od kéty Hola (618,3 m) dalej na vychod nasadd gemeridny karbdén na
mezozoikum. Mezozoické podlozie gemeridného karbénu ma pestry facidlny
vyvoj a Siroké stratigrafické rozpitie. Jednotlivé stratigrafické cleny mezozoika
sa v celom priebehu linie striedaji a vystupuji v rézne velkych polohéch.
7 tseku v. od Margecian si zasluhuji pozornost zachované Supiny gemeridného
karbénu, pomerne vzdialené od vlastnej linie, ktoré potvrdzuji charakter linie
ako priemetu prikrovovej plochy. V tiseku medzi Stefanskou Hutou a Margecan-
mi som urobil podrobné meranie drobnotektonickych prvkov, pritom som
itatisticky vyhodnotil najmé tdaje z blizkosti lubenicko-margecianskej linie.
Najmladgia alpinska bridli¢natost (s,) v blizkosti tektonickej linie vSeobecne
upadé k juhu, smery sklonu sii viak ¢asto orientované i na iné strany. Velkost
sklonov sa pohybuje v rozmedzi 20° — 85° najbeinejsi je interval sklonu
35° — 45°. Z merani najmladéej bridli¢natosti vo vzdialenosti do 200 m od linie
tektonického styku vyplyva, ze 61,66 %, sklonov je orientovanych na juh
a do smerov pridruzenych k juhu, 8,33 9%, priblizne k S, 18,33 %, priblizne
k Z a 11,66 9, priblizne k V. Predpokladédm, Ze takito velkt variabilitu orien-
tédcie podmiefiuje prave blizkost lubenicko-margecianskej linie. Variabilita
smerov a s fiou spojend variabilita orientdcie sklonov je nepriamo timernd
vzdialenosti od lubenicko-margecianskej linie.
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Vektor hlavného ndsunového pohybu, orientovany z juhu na sever, sa pri
premdhani odporu rozkladal na vedlajsie zlozky, ktoré zapri¢inili réznu orien-
tdciu smeru sklonov. V komplexoch pasma veporid v blizkosti linie sa ovela
viac zachovava orientdcia alpinskej bridlicnatosti, nez v prilahlej ¢asti geme-
ridnej jednotky. Velmi vyraznym prvkom v studovanej oblasti je vrstevni
bridli¢natost (SS-S-), V tektonickom vyvoji tizemia tvorila staéast celkove;j
stavby, a je teda kopirovand najmladsou alpinskou bridli¢natostou. Len lokélne
(napr. v komplexe ektinitov pri Zeleznitnom moste v Margecanoch) mozno
pozorovat nestilad medzi orientdciou poévodnej vrstevnatosti a orientdciou
najmladsej bridlicnatosti alpinskeho orogénu. Di sa predpokladat, Ze tu bola
vyvinuta i hercynska bridli¢natost. Bola asi nevyraznd, pretoze dalsie tekto-
nické pohyby ju tplne zotreli.

Predpokladam, Ze prejavy starsich orogénov sa zachovali tam, kde alpinska
tektonika respektovala a kopirovala staré vrasové Struktiry a dotvarala ich.
Drobnotektonické prvky starsich orogénov sa lokidlne v nevyraznej forme
zachovali aj pri rozdielnej priestorovej orientdcii. Sticasnd tektonickd stavba
tuzemia je teda produktom alpinskych vrasnivych pochodov a germanotypnej
tektoniky.

Do tla¢e odporucil O. Fusdn
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P. KULICH

CONTRIBUTION TO THE GEOLOGY OF THE (IERNA HORA MTS. WITH REGARD
TO THE WESTERN PART OF THE MOUNTAINS

The Cierna hora Mts. are the easternmost mountain range of the Central West Carpat-
hians. In recent time the opinion supported by several evidences is prevailig that the Cier-
na hora zone represents continuation of the tectonic unit of the Veporides. According
to J. Kamenicky (1967 in M. Mahel et al. 1967) the intensity of diaphthoresis and repre-
sentation of petrographic types of rocks in the Kraklov zone of the Veporides and in this
Mountain range are approximately equal.

I suppose that it is not possible to range all this range to the Kraklov zone but also
other zones of the Veporides are represented in it. This supposition is confirmed by several
facts. For the Lubietova zone quartz porphyries and their tuffs are typical in the Pernian,
these are present in the Cierna hora Mts. northerly of Velka Lodina and in the Sopotnica
Valley. Along a distinct tectonic line of upthrust character in the area between Velkd
Lodina, Mald Lodina and Klenovo a complex of mica schists and mica schists gneisses
is found overthrust on the Pernian with quartz porphyries. I suppose that this line repre-
sents the boundary between the Kraklov and Lubietovi zone.

The granodiorite and diorite massif of Bujanovd was overthrust on a complex of mica
schists and mica schists gneisses along a second distinct line of upthrust and overthrust
character. There is probably the Krdlovd hola zone or only a partial tectonic unit of
the Kraklov zone.

The southern border of the Veporides in the Cierna hora zone is represented by the Lu-
benik-Margecany tectonic line. On the basis of carried out measurements of the youngest
Alpine schistosity (s,) it has been evident that variability of strikes and variability
of orientation of dips of this element related to the former is in indirect proportion
to the distance from the Lube~ik-Margecany tectonic line. Stratification schistisity (s;)
in tectonic dewelopment of the area was included into the frame of general structure
and is thus copied by the youngest Alpine schistisity.

In the sphere of megatectonics manifestations of older orogenes have only preserved
in that case when the Alpine tectonics took place with regard to old folded structures
and copied them. The present tectonic structure of the mountaine range is a product
of Alpine folding processes and germanotype tectonics,

Prelozil J. Pevny
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LUDOVIT HUSAK*

HUSTOTNA A MAGNETICK A CHARAKTERISTIKA
HORNIN ZEMPLINSKEHO OSTROVA

(6 obr. v texte, anglické resumé)

Abstrakt. Die Arbeit enthilt vorlaufige Ergebnisse des Studiums der
physikalischen Eigenschaften von Gesteinen der Zempliner Insel, statistische Charakteri-
sierungen der Volumen — und mineralogischen Dichten, der magnetischen Volumen
Suszeptibilitdt und der Grosse der remanenten Magnetisierung. Die Dichte — Verhélt-
nisse sind in Isolinien-Karten der Volumen — und mineralogischen Dichten dargestellt.

Uvod

Fyzikalne vlastnosti hornin budujtcich zemplinsky ostrov neboli doteraz
podrobne §tudované. V starsich pracach sa sporadicky objavujui tdaje o hustot-
nych a magnetickych vlastnostiach niektorych typov hornin alebo strati-
grafickych celkov. P. Oné¢dkovaé (1954) uddva pre niektoré ryolity v zemplin-
skom ostrove specifické hustoty v rozmedzi 1,99 — 2,39 gem 2. M. Blizkov-
sky — A. Kacak — B. Spaéek (1960) uddvaju pre krystalinikum tejto
oblasti hustotu v rozmedzi 2,65 — 2,80 gcm=2. J. Uhman (1962), M. E1ida§ —
J. Uhman (1968) uddvaji pre permokarbdénske horniny zemplinskeho ostrova
tieto hodnoty: arkézy 2,58 gem—3, zlepence 2,62 gem—3, ilovee 2,55 gem—3,
V hustotnej mape zaéleniuji paleozoické horniny do intervalu 2,55 — 2,65
gem—3. Krystalické horniny, ktoré vystupuju nedaleko Bysty, hustotami
zaraduju do rozpitia 2,65 — 2,75 gem~3. Vgetky tieto tidaje pochddzaju iba
z orientaénych merani malého poétu vzoriek, a tak nemézu dat uspokojivy
obraz o hustotnych pomeroch. O magnetickych vlastnostiach hornin z tejto
oblasti existuje este menej idajov. O. Mann (1960) uvddza niektoré hodnoty
magnetickej susceptibility a velkosti remanentnej magnetizdcie pre horniny
zemplinskeho ostrova. Svoje iidaje vsak ziskal na inych metodickych zdkladoch,
preto ich nemozno porovnédvat s nasimi vysledkami.




V rdmei geofyzikidlneho vyskumu zemplinskeho ostrova (D. Obernauer a kol. 1971)
sme podrobne studovali hustotné a magnetické vlastnosti hornin v juznej a strednej casti
Zemplinskych vrchov, v oblasti ohrani¢enej zhruba obcami: Kasov — Velkd a Mala
Tria — Velkd Bara — Cejkov. V menSom poéte sme studovali vzorky z okolia Bysty,
Malého Kazimira, Luhyne a Cerhova. V §tudovanej oblasti sme odobrali 626 horninovych
vzoriek v 94 lokalitdch. Priemernd hustota odberu je asi 7 vzoriek na 1 km?2, Pri odbere
hornin sme orienta¢ne pouzivali geologickii mapu B. Bouc¢ka — A. Ptibyla (1959)
a M. Cuchrééa (1969).

Na vzorkdch sme sledovali niektoré fyzikdlne vlastnosti, ako objemové a mineralogické
hustoty, pérovitost, objemovii magneticki susceptibilitu a velkost remanentnej magneti-
zécie. Namerané hodnoty jednotlivych parametrov sme Statisticky spracovali a vypoditali
sme priemerné hodnoty parametrov, smerodajné odchylky a koeficienty variability. Pre
objemové a mineralogické hustoty sme zostrojili bodové diagramy, stétové a variaéné
krivky. Plo$né zmeny objemovych a mineralogickych hustot sme zobrazili na hustotnych
mapdch.

Struéna geologickd charakteristika

Zemplinsky ostrov predstavuje tektonicky ohrani¢ent trosku, ktord vystu-
puje spod miocénu Vychodoslovenskej niziny. Tektonickd prislusnost zemplin-
skeho ostrova v ramci karpatskej sistavy nie je zatial objasnend, ako to
vyplyva z prac V. Uhliga (1903), J. Ferencziho (1943), B. Boutka —
A. Piibyla (1959), 0. Fusdna (in Cechovié a kol. 1963), T.Budaya (1962),
M. Mahela (1963) a R. Rudinca (1969).

Sirgia oblast zemplinskeho ostrova je podla B. Bou¢ka — A. P¥ibyla (1959)
budovanéd tymito stratigrafickymi jednotkami: 1) krystalinikum, 2) permo-
karbén, 3) trias, 4) neogén, 5) kvartér.

Krystalinikum — Krystalické bridlice, ktoré tvoria pravdepodobne pod-
lozie paleozoickych vrstiev, nevystupuji na povrch vo vlastnom zemplinskom
ostrove, ale sz. od neho medzi Bystou a Regmeczom, na zdpad od tdolia riecky
Rorivy. Z petrografického hladiska ide o svory a svorové ruly s muskovitom,
miestami sa tu vyskytuji mastencové a chloritické horniny. Tieto horniny
poskytovali pri svojej denuddecii klasticky material kontinentdlnym uloZenindm
permkarbénu.

Permokarbén — Tvori jadro celého zemplinskeho ostrova. Je vyvinuty
prevazne v kontinentalnej facii a vyznacuje sa velkou petrografickou pestros-
tou. Morské, resp. brakické sedimenty s tu zastipené len nepatrne. Na zaklade
detailného vyskumu bol permokarbdn rozdeleny na niekolko stratigrafickych
jednotiek, zaradovanych do karbénu a permu. B. Bouéek — A. Pribyl (1959)
rozdeluji karbén na vrstvy trnské a kagovské a zaraduji ho do stefanu.
Perm ¢lenia na vrstvy cejkovské a ¢ernochovské.

Trnské vrstvy st zloZené prevazne zo sivozelenych, sivohnedych alebo
tmavosivych sludnatych pieskovcov, striedajicich sa s polohami a vlozkami
sludnatych piescito-slienitych bridlic a s vlozkami ¢iernych grafitickych ilov-
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cov a anatracitickych uholInych slojov. V spodnej ¢asti sa vyskytujua zlepence.
Charakteristické st rozne mocné vlozky pestro sfarbenych prekremenenych
tufitickych hornin, ktoré maju réznu zrnitost a sfarbenie. Niektoré polohy st
brekciové, zlozené z kremitych porfyrov. Vyskytujii sa prevazne v oblasti
medzi Velkou Triiou a Pilisom pri Bare.

Kagovské vrstvy sa vyvinuté v nadlozi trnskych vrstiev a skladaja sa zo
svetlohnedych, svetlosivych aZz popolavobielych arkézovitych pieskoveov
a arkoz. Ojedinele sa vyskytuja vlozky ilovitych bridlic, najma vo vrchnejéich
polohéch. Aj v kasovskych vrstvich sa niekedy objavuji vlozky prekremene-
nych tufitov.

Cejkovské vrstvy st utvorené prevazne zo silnych sludnatych a pestro
sfarbenych bridlic. V bazdlnych castiach sa vyskytuju polohy rozpadovych
polymiktnych zlepencov. Na niektorych miestach sa nachidzaju lavice jemno-
zrnnych pieskoveov, polohy prekremenenych tufitov a vlozky tmavosivych
vapencov.

Cernochovské vrstvy tvoria tmavoéervené, Gervenohnedé, fialkovasté,
nesludnaté, pevné ilovece bez vyraznej vrstevnatosti. Lezia na cejkovskych
vrstvach v podloZi triasovych kremencov.

Mezozoikum sa vyskytuje v juZnej Casti zemplinskeho ostrova a je
zastpené spodnym a strednym triasom.

Trias. V nadlozi ¢ernochovskych vrstiev st lavicovité polohy svetlych
kremencov a pieskovcov s vlozkami zlepencov, ktoré si rozsirené hlavne na
vychod od éiary Cejkov — Velkd Bara. Tieto kremence sti miestami prestipené
zilkami barytu. Stratigraficky st zaradované do spodného triasu, (porov.
A. Matéjka — Z. Roth, 1950; B. Bouc¢ek — A. Pribyl 1959). V nadlozi
kremencov vystupuje mohutny komplex tmavosivych a sivych doskovitych
vapencov s ojedinelymi polohami dolomitov. Takéto vapence nachddzame
hlavne v okoli Ladmoviec. Charakteristické je pre ne to, Ze st hojne prestipené
zilkami kalcitu. Pre nedostatok makrofauny nie st blizsie stratigraficky zacle-
nené. B. Bouéek — A. Pribyl (1959) ich zaraduje do stredného triasu (anisu).

Neogén. Neogénne sedimentdarne Gtvary a produkty andezitového a ryoli-
tového vulkanizmu st vyvinuté na okrajoch zemplinskeho ostrova. Sedimenty
neogénu stratigraficky patria strednému a vrchnému miocénu a pliocénu.
Vyskytuji sa prevazne v oblastiach vzdialenych od zemplinskeho ostrova,
kde dosahuji zna¢nt mocnost. Terciérny vulkanizmus sleduje hlavné poruchy
smeru priblizne S — J. Vystupuja tu ryolity, ryolitové tufy a andezity.

Kvartér tvoria mocné polohy svahovych hlin a sute, ktoré pokryvaji
znaéni Gast zemplinskeho ostrova. Na vychodnej strane pohoria st rozsirené
mocné nanosy sprase.
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petrogragicky opis

andezity — neogén

ryolity, ryolitové tufy — ncogén
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Metodika spracovania

Vzorky sme odobrali zo vsetkych uvedenych hornin. Vzorky uréené pre studium
hustotnych vlastnosti sme v laboratérnych podmienkach upravili a vysu$ili pri 110 °C
do konstantnej vdhy. Objemové a mineralogické hustoty sme uréili metdédou trojitého
vézenia, pricom ako pomocnd kvapalina bol pouzity petrolej. Vietky vdzenia sme robili
na technickych vidhach typu T-1. Z objemovych (S;) a mineralogickych (Sm) hustot sme
vypoditali pérovitost (p) podla vztahu:

Se

p=1- .100

m
Z nameranych tudajov sme pre jednotlivé petrografické typy a nicktoré stratigrafické
celky vypocitali priemerné hodnoty a dalsie Statistické tidaje, a to smerodajné odchylky

(o) podla vztahu:
M — X;)?
f] =
n—1

kde — n je celkovy pocet vzoriek, z ktorych je vypoéitand strednd hodnota.
X oznaéuje i-ti namerant hodnotu.
Koeficient variability (V) sme vypoéitali podla vztahu:

T 7;’[ 100

B

Vietky tieto Gdaje sme spracovali do tabuliek (tab. 1 a 2). Pre niektoré petrografické
typy a stratigrafické celky sme zostrojili bodové diagramy, siétové a variaéné krivky
objemovych a mineralogickych hustot. (Obr, 1). Plodné zmeny hustot sme zobrazili
mapou izolinii povrchovych hustdt (obr. 3, 4, 5, 6). PretoZe rozlozenie odberovych bodov
je velmi nerovnomerné a nedovolovalo urobit priamo linedrnu interpoldciu, pouzili sme
sposob plognej interpolicie hodnét podla metédy J. Uhmana (1962, 1968). Za zdkladny
stvorec vzhladom k hustote odberov sme zvolili 1 km?2 Vietky vypoéty potrebné ku kon-
strukeii map urobil pocita¢ GIER na SAV. Hustotné mapy sme konfrontovali s dostupny-
mi geologickymi mapami, B. Boué¢ek — A. Piibyl (1959) a M. Cuchraé (1969). Zostavili
sme tieto hustotné mapy: mapu izolinii objemovych hustét paleozoika, mezozoika a neo-
génu (obr. 3), mapu izolinii mineralogickych hustét paleozoika, mezozoika a neogénu
(obr. 4), mapu izolinif objemovych hustot paleozoika a mezozoika (obr. 5) a mapu minera-
logickych hustot paleozoika a mezozoika (obr. 6). Pokial to podmienky dovolovali,
na vsetkych mapédch sme izolinie konstruovali s krokom 0,05 gem 3,

Magnetické vlastnosti sme $tudovali na 400 vzorkdch. Merania sme robili na astatickom
magnetometri, ktory ma citlivost 2,10~7 Oe/mm. Vysledky merania a niektoré statistické
charakteristiky sme spracovali do tabulky (tab. 2). Vzhladom k velkej variabilite ziste-
nych parametrov sme ich podrobnejsie nespracovdvali, nakolko poéet Studovanych
vzorick na to nestacil.

Vysledky Studia hustotnych a magnetickych vlastnosti hornin

Vysledky ziskané pri stadiu fyzikalnych vlastnosti hornin sme spracovali
do tabuliek a grafov (tab. 1, 2, obr. 1 a 2), ktoré poddvaji prehlad o hustotnych
a magnetickych vlastnostiach a niektorych statistickych adajoch pre jednotlivé
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tabulka 2

petrograficky opis

andezity — neogén
ryolity, ryolitové tufy — neogén

vépence, dolomity — trias
| kremence — trias

ternochovské vrstvy, flovee — perm

tejkovské vrstvy, pestro
sfarbené bridlice — perm
vrstvy kasovské (arkézovité
pieskovee) — vreh. karbén
vrstvy trnské, pieskovee

s polohami pies¢itych, {lovitych
a grafitickych bridlic — vreh. karbén

tufity a porfyry vo vrstvich
trnskych a kasovskych

svorové ruly

objemovd magnetickd susceptibilita
H . 108 C'GSM

velkost remanentnej magnetizdcie ’

J.10-% CGSM

| pocet
| vzo- = = I =r
riek | |
min. | stred. | max, o V % | min, | stred. | max. a V.
ot |
| | | e |
26 24 674 | 2797 | 770 114 25 776 | 2761 | 616 79 |
87 2 257 | 1464 | 389 151 1 285 793 | 290 102
35 0 72 417 109 151 1 10 65 16 152
27 0 16 98 ‘ 21 127 1 5 23 6 117
| 18 2 19 32 10 52 9 13 30 5 36
12 0 17 75 22 129 0 4 12 | 4 97 |
20| 0 | 24| 245| 56| 235 | 1 14| 98| 20| 205 |
[ " |
181 | 0 17 172 18 101 0 7 98 14 206
30 \ 1 48 356 83 ‘ 174 1 22 283 52 231
: 5 67 122 59 88 19 24 27 5 19
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Obr. 2 Bodové diagramy, suétové a variacné krivky objemovych a mineralogickyeh hustét hornin a horninovych komplexov Zemplinskeho ostrova

Fig. 2 Point diagrams, summary and variation curves of volume densities and mineralogical densities of rock complexes of the Zemplinsky ostrov (horst)
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Obr, 1 Hustotna charakteristika hornin a horninovych komplexov Zemplinskeho ostrova

Fig. 1 The density characteristics of rocks and rock complexes of the Zemplinsky ostrov
(horst)

horniny a horninové komplexy v sktimanej oblasti. Plogné zmeny hustotnych
vlastnosti zobrazuji mapy objemovych a mineralogickych hustét (obr.3,4,5,6).

V $tudovanom stibore maju najvyraznejsie hustotné a magnetické vlastnosti
andezity, ryolity, a ryolitové tufy. V tychto hornindch sme zistili najvyssie
hodnoty magnetickych vlastnosti, ktoré st charakterizované velkou variabili-
tou hodnét susceptibility a remanentnej magnetizicie. St zasttpené slabo-
magnetickymi az silnomagnetickymi varietami. U andezitov, ako vidiet
z bodovych diagramov (obr. 2), vyrazne vynikd skupina hodnét okolo 2,80
gem~3, prejavujica sa ako u objemovych tak aj u mineralogickych hustot.
Tieto vyssie hodnoty objemovych a mineralogickych hust6t maja andezity
z okolia kéty Pilisu, v. od obce Velkd Bara. St to najvyssie hodnoty zistené
v andezitoch v 8irSej oblasti zemplinskeho ostrova, zndme v oblasti stredo-
slovenskych neovulkanitov len u bazaltoidnych andezitov (L. Zbotil a kol.
1970). U ryolitov a ich tufitov boli zistené najnizsie hodnoty objemovych
a mineralogickych hust6t a najvyssie hodnoty pérovitosti.
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Obr. 3 Mapa izolinii povrchovych objemovych hustot paleozoickych, mezozoickych
a neogénnych hornin Zemplinskeho ostrova

Fig. 3 The map of isolines of surficial volume densities of the Paleozoic, Mezozoic and
Neogene rocks of the Zemplinsky ostrov (horst)

Z mezozoickych hornin sme najvyssie hodnoty hustotnych a magnetickych
vlastnosti zistili v triasovych vapencoch a dolomitoch. Uvedené horniny sa
vyznacuji najvyssimi zistenymi hodnotami objemovych a mineralogickych
hustét. Z bodovych diagramov (obr. 2) vidiet, Ze sledovany stibor sa vyrazne
rozpadd na dva podstabory u objemovych hustot v rozpati 2,60 az 2,70 gem—3
a 2,75 az 2,85 gem—3. Este vyraznejsie sa to prejavuje u mineralogickych
hustét, kde prva skupina hodnét je v rozpiti 2,68 — 2,72 gem—3a druhd 2,81 —
2,85 gem—3. Pretoze karbondtové horniny maja stile hustoty, mdZeme na
zaklade mineralogickych hustét horninové vzorky s hodnotami v intervale

172




269 \
CEJKOV
\Nr
"\ N
MALA TRNA
//// N
Do,
g
A
\ %
\ | — 3 £
| / csp oCHO, ;
] AT
o ; ot /// o UL
LR 92 e ! U E
) T2 NVECKA BARA s 24
0777 arnaezity — neogen 1‘10 7 27
B rgolity a ryolitove lyfy — nespen 2869 Url//\
[ sty tinste, basovste ~ vrchny banssn 28° H Ay
[[IIII) wrewy cobovsse a cenocrovste - pervm 2,59 "2
E hremence —~ trias AN H

.ff'l:Yl’r wm)‘ WV

e TR NP ALOGURYN, Seld $L5C

Obr. 4 Mapa izolinii povrehovych mineralogickych hustot paleozoickych, mezozoickych
a neogénnych hornin Zemplinskeho ostrova

IFig. 4 The map of isolines of the surficial mineralogical densities of the Paleozoic, Mesozoice
and Neogene rocks of the Zemplinsky ostrov (horst)

2,67 — 2,72 gem~?  jednoznaéne oznacit ako vdpence a vzorky s hodnotami
2,81 — 2,85 gem—3 ako dolomity. Percentudlne zasttpenie dolomitov v studo-
vanom subore ziskanom pri systematickom odbere horninovych vzoriek
naznacuje vicie zastipenie dolomitov v komplexe viapencov, ako predpoklada
B.Boucgek — A. P¥ibil (1959). Hodnoty magnetickych vlastnosti u vipencov
a dolomitov st nizke, zastipené nemagnetickymi az strednemagnetickymi
varietami.
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Obr. 5 Mapa izolinii povrchovych objemovych hustot paleozoickych a mezozoickych
hornin Zemplinskeho ostrova

Fig. 5 The map of isolines of surficial volume densities of the Paleozoic axd Mesozoic
rocks of the Zemplinsky ostrov (horst)

Triasové kremence sa hustotnymi a magnetickymi vlastnostami len nepatrne
lisia od permokarbénskych sedimentov. Ak porovnime nase priemerné hod-
noty objemovych mineralogickych hustét a magnetickej susceptibility s idajmi
ktoré zistili F. Janidk a E. Kadlec (1969) v triasovych kvarcitoch Ciernej
hory a Spisskogemerského rudohoria, zistime, Ze kvarcity zemplinskeho ostrova
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Obr. 6 Mapa izolinii povrchovych mineralogickych hustot paleozoickych a mezozoickych
hornin Zemplinskeho ostrova

Fig. 6 The map of isolines of the surficial mineralogical densities of the Paleozoic and Me-
sozoic rocks of the Zemplinsky ostrov (horst)

st charakterizované nizéimi hodnotami hustotnych a magnetickych vlastnosti.
Svojimi hodnotami sa najviac pribliZuji kvarcitom Ciernej hory.
Permokarbénske sedimenty sa len velmi malo navzédjom odlisuji hodnotami
hustotnych a magnetickych vlastnosti. Rozdiely v objemovych a mineralogic-
kych hustotdch medzi jednotlivymi stratigrafickymi jednotkami dosahujt len
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stotiny gem~2. Vy&sie hodnoty maji permské sedimenty zasttipené cejkovsky-
mi a ¢ernochovskymi vrstvami, kym kasovské a trnské karbénske vrstvy maji
nizsie priemerné hustoty. Permokarbdnske sedimenty sa vyznacuji znaénou
plognou variabilitou hustotnych vlastnosti (obr. 3, 4, 5, 6). Magnetické vlastnos-
ti tychto hornin st nizke. MoZno ich oznadit ako nemagnetické az slabomag-
netické. VySsie hodnoty magnetickej susceptibility a velkosti remanentnej
magnetizdcie sme zistili len u tufitov a kremitych porfyrov, ktoré tvoria polohy
vo vrstvach trnskych a kaSovskych.

Horniny krystalinika zastipené v nafom stbore svorovymi rulami od Bysty
zaznamendvaji vysSie hodnoty hustotnych a magnetickych vlastnosti ako
horniny permokarbénu. Nage hodnoty objemovych a mineralogickych hustét
81 nizsie ako hodnoty, ktoré zistili F. Jandk a E. Kadlec (1969) pre svory
krystalinika Ciernej hory, ku ktorému niektori autori priradujii i krystalini-
kum od Bysty. Z plogného zobrazenia zmien hustoty, z map izolinii objemovych
a mineralogickych hustot paleozoika, mezozoika a neogénu (obr. 3 a 4) zretelne
vidiet, ako vyrazne sa prejavuji horniny s najvys§imi a najniz$imi hustotami
(vdpence, andezity, ryolity a ich tufy). Pozoruhodné sii maxima v oblasti
Cernochova a vychodne od Velkej Trne, ktoré sa prejavuji u objemovych aj
mineralogickych hust6t. Vyvolané st pravdepodobne litologickymi zmenami
v permokarbénskych stvrstviach. Od seba st oddelené pdsmom zniZenych
hodnét zhruba na spojnici Cejkov — Mald Tria, ktoré moze byt vyvolané
tektonikou indikovanou geofyzikilnymi meraniami (D. Obernauer a kol.
1971). Toto pdsmo sa vyrazne prejavuje aj v mapach objemovych a minera-
logickych hustét paleozoika a mezozoika (obr. 5 a 6). Anomélna oblast vychod-
ne od Velkej Trne sa vyrazne prejavuje len v mape objemovych hustét, éo by
potvrdilo, Ze toto maximum je z vicSej ¢asti sposobené pérovitostou. Vietky
uvedené skuto¢nosti zatial nie je mozné uspokojivo vysvetlit, pretoze nemdame
k dispozicii geologické podklady zobrazujice podrobnejsie litologické zmeny
v rdmci permokarbénu.

Zaver

Rozdiely v hodnotidch objemovych a mineralogickych hust6t hornin
budujtcich zemplinsky ostrov dosahuji rddove desatiny gem—3. Najvyraznej-
§iu hustotu maji terciérne vulkanity, triasové vdpence a dolomity. Medzi
ostatnymi horninami, ktoré stratigraficky prislichaji krystaliniku az triasu,
sme nezistili také rozdiely. Sttidium plodnych zmien hustotnych vlastnosti
umoziiuje indikovat nové vztahy, ktoré mozu poslazit pri zdkladnom geologic-
kom vyskume. Podla magnetickych vlastnosti mozno v8etky $tudované hor-
niny, okrem produktov terciérneho vulkanizmu, oznacif ako slabomagnetické
(hodnoty do 100 x 107% CGSM). Treba viak zdéraznif, Ze magnetické vlastnos-
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ti vii¢siny hornin sa vyznacuji velkou variabilitou hodnét o ¢om svedéi i fakt,
ze v sledovanom stibore vypoéitané hodnoty koeficientu variability ¢asto prevy-
guji strednii hodnotu vypocitani pre jednotlivé horniny. Napriek tomu, ze boli
po prvykrit studované fyzikdlne vlastnosti hornin zemplinskeho ostrova,
vysledky pokladdme za predbezné. Bude ich treba doplnif o dalSie merania
v jednotlivych stiboroch hornin.

Do tla¢e odporucil O. Fusdn
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LUDOVIT HUSAK

DENSITY AND MAGNETIC CHARACTERISTIC OF ROCKS
IN THE ZEMPLIN _ ISLAND*

(Summary of the Slovak Text)

In the frame of geophysical investigation of the Zemplin ,,Island* we have carried
out detailed investigation of density and magnetic properties of rocks. In the area under
study we took 626 samples of rocks at 94 localities. Average density of sampling is about
7 samples per 1 kmZ% On the taken samples we studied voluminal and mineralogical
densities, porosity; voluminal magnetic susceptibility and magnitude of remanent mag-
netization.

We determined voluminal and mineralogical densities by the method of threefold
weighing, as aid liquid we used petroleum. We calculated porosity (p) from voluminal
(So), mineralogical (S,) densities according to relation:

So
p=1— S 100

Magnetic properties we determined on astatic magnetometer with sensibility 2,10~7
Oe/mm.

From the measured data we calculated average values and other statistic data as
standard deviations (¢) and variability coefficients (V). for the individual petrographic
types and some stratigraphic units.

The results obtained in the study of physical properties of rocks we treated in tables
and graphs presenting survey of density (tab. 1, fig. 1 and fig. 2) and magnetic (tab. 2)
properties and some statistical data for individual rocks and complexes of rocks from
the area under study. Planar changes of density properties we presented in maps of isolines
of voluminal and mineralogical densities (fig. 3, 4, 5, 6).

We compiled these maps by the method of J. Uhman (1962, 1968). We chose the size
of the fundamental square 1 km regarding to density of sampling.

Prelozil J. Pevny
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MILOS SIBLIK*

SPIRIFERIDNI A TEREBRATULIDNI RAMENONOZCI ANISU
SLOVENSKEHO KRASU

(17 obr. v textu, 3 tab. na kiidé, anglické resumé)

Abstrakt. Die vorliegende Arbeit beschliesst die Gesamtbearbeitung der
Brachiopodenfauna des Anis aus dem Gebiete des Slowakischen Karstes. Sie schliesst
an den Artikel an, welcher in Geologické price, Spravy 56/1971/ veroffentlicht ist. Der Au-
tor erwihnt auch das Vorkommen der Brachiopodenfauna aus anderen Gebirgen der West-
karpaten und vergleicht seine Funde mit jenen aus anderen Gebieten. An die Arbeit
kann man sich stiitzen nicht nur bei der Bestimmung der Stratigraphie aber auch der Pa-
ldogeographie.

Tato priace zakonéuje celkové zpracovani ramenonoZcové fauny anisu
z oblasti Slovenského krasu, odkud byli zatim popsdni zdstupci nadceledi
Rhynchonellacea (M. Siblik, 1971). Kromé mnou jiz tehdy uvedenych lokalit
Stitnik, Brzotin, Krasnohorsk4 Dlhd Liika a Zakdzané poskytly zde popisovany
materidl dvé dalii lokality na Plesivecké planiné, na nichZ byli nalezeni pouze
spiriferidni nebo terebratulidni ramenonozci.

1. Lokalitu v tmavych krinoidovych védpencich lezici 200 m jihozdpadné od
kéty 717,7 zjistil J. Mello (Geologicky tistav D. Stara), kterému dékuji za
pfenechdni jeho ndlezi ke zpracovani. Ur¢il jsem z nich nésledujici strati-
graficky méné vyznamné druhy, vyskytujici se v pelsonu i illyru, resp. ladinu
(?): Mentzelia mentzeli mentzeli (Dunk.), , Spiriferina‘ cf. pia Bitt. a Tetrac-
tinella trigonella (Schl.).

2. Berc — asi 400 m jihovychodné od kéty 851,1 (Stit). Nafervenalé a nari-
zovélé hliznaté vapence svrchniho illyru (schreyeralmské) obsahuji hojné
amonity, zpracované jiz D. Andrusovema J. Kovdéikem v roce 1955.
Ramenonozci se v téchto vdpencich vyskytuji jen velmi vzdcné. K dispozici
byli pouze dva jedinci, pochézejici ze sbérit J. Bystrického, a naleZejici
druhu Aulacothyris incurvata Bitt. (viz pozndmky u tohoto druhu).

* (Geologicky ustav CSAV, 28. pluku 19, Praha-Vriovice
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Obr. 1 Situaéni naért okoli lokality 1 — u kéty 717,7 (x -vyskyt ramenoze).
Sipka oznaduje smér do osady Brzotin, vzdalené 4 km.

Fig. 1 Sketch — map of the environs of locality 1 — near elevation point 717,7 (x-occur-
ence of brachiopods).
The arrow indicates the direction to the community of Brzotin, 4 km from the locality.

Obr. 2 Situa¢ni nacrt okoli lokality 2 — Bere ( » -vyskyt ramenonozcti).
SRipka oznadcuje smir do Stitnika, vzdaleného 4 km. Kazda strana naértkn na obr. 1 a 2 se rovna vzdalenosti
1000 m.

Fig. 2 Sketch — map of the environs of locality 2 — Bere (x-occurence of brachiopods).
The arrow indicates the direction to Stitnik, 4 km from the locality. Eachside of the sketch-maps in fig. 1
and 2 equals the distance of 1000 m.

V této préci jsou popisovani nésledujici ramenonozci: Spiriferina fragilis,
WSpiriferina’ cof. canavarica, , Spiriferina’ cf. pia, Mentzelia mentzeli mentzeli,
Koeveskallina koeveskalyensis, ,,Retzia’* mojsisovicsi, Neoretzia (?) schwageri,
Anisactinelle matutina ewplecta, Pexidelle marmorea, Tetractinella trigonella,
!, Athyris* sp., Coenothyris vulgaris, ,,Zeilleria* angustaeformis, Zeilleria aff.
orobica, Aulacothyris angusta, Aulacothyris incurvata.




Systematicky popis

Spiriferida Waagen, 1883
Spiriferinacea Davidson, 1884
Spiriferinidae Davidson, 1884
Spiriferina d’Orbigny, 1847
Spiriferina fragilis (Schlotheim, 1814)
(tab. LXI, obr, 2)

1920 Spiriferina fragilis Schlotheim — (. Diener: p. 46 (cum syn.)

1934 Spiriferina fragilis Schlotheim — H. Kirchner: p. 94, tab. 2, fiz.7—10,text.fig. 2

1934 Spiriferina fragilis Schloth. — M, Protié: p. 104, tab. 1, fig. 2.

1936 Spiriferina fragilis Schloth., — E. Jekelius: p. 59, tab. 4, fig. |

1937 Spiriferina fragilis v. Schlotheim — P. Assmann: p. 29, tab. 6, fig. 7

1958 Spiriferina fragilis Schlotheim G. Sacchi Vialli & A. Vai: p. 46, tab. 4,
fig. 1—5

1967 Spiriferina fragilis (Schlotheim) — A. Speciale: p. 1088, tab. 79. fig. 5

1967 Spiriferina fragilis (Schlotheim) — P. Casati& M. Gnaccolini: p. 138, tab.11,
fig. 9—10

1968 Spiriferina fragilis Schlotheim — E. Taddei Ruggiero: p. 363, tab. 5, fig. 1-8;
tab. 6, fig. 1-—3; text. fig. 8—10, 20—27

Materidl: 1 cely jedinec s rozméry 7,2 « 6,8 (délka hibetni misky) » ?
10,0 x 6,1 mm; 2 hibetni a 28 brisnich misek. Nejmensi rozméry bfisni misky
5,5 % 7,1 mm: nejvétsi rozmér biisni misky 11,8 x 7 13,5 mm.

Do sitky protazena punktatni schranka ma vyraznou brazdu na bfigni misce.
Silny vrehol bFisni misky je zahnuty, zdmkova linie dlouhd a jen o mélo kratsi
nez §itka schranky. Interarea je velmi §irokd a prohnutéd (velmi blizké jedinci,
vyobrazenému A. Bittnerem (1890) na tab. 35, obr. 3). Zebra jsou silna,
vyrazna po celém povrchu misek. Byvé jich na bfidni misce nejéastéji 8 (ve
14 piipadech), resp. 10 (u 13 jedinci); ve 2 pFipadech dosdhl pocet Zeber 12.

Poznamky: Popisovany druh je casto uvddén jak z germanského tak
i z alpského triasu. Pfi srovndni se zahraniénim materidlem dosahuji jedinci
ze Slovenska v priméru mensich velikosti. Variabilita druhu zasahuje nejvice
vysku a stupen zakfiveni vrcholu bfisni misky (a v zdvislosti na tom samo-
ziejmé charakter interarey) a délku piimé zamkové linie. V literatuie neni
vénovéana pozornost nedospélym jedincim popisovaného druhu a neni tedy
znamo, jakymi morfologickymi zvldstnostmi se odlisuji od jedinct dospélych.
V této souvislosti se nabizi srovnani s druhem S piriferina manca Bittner, 1890
popsanym ze stfedniho anisu Madarska, ktery se od druhu Spiriferina fragilis
lisi mensi velikosti, ponékud drobnéjsimi zebirky, vyssim a napfimenéjsim
vrcholem bfi$ni misky; ten by mohl dobtfe pfedstavovat nedospélé jedince
druhu Spiriferina fragilis. Néktefi nasi jedinci Spiriferina fragilis mensich
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rozméri s napfimenym vrcholem bfisni misky by tomu nasvédéovali. Novy
poddrul Spiriferina fragilis depressa Sacchi Vialli & Vai, 1958 byl odlisen
od typického poddruhu pro svoji mensi velikost, stihlejsi a nap¥imenéjsi vrehol
b¥isni misky. Spadd zcela jasné do varia¢ni &ife typického poddruhu Spiriferina
fragilis fragilis, jak dokdzala ve velkém studijnim materidlu E. Taddei
Ruggiero (1968).

Stratigrafické rozpéti: je dosti Siroké a zahrnuje pelson, illyr i ladin
(z ladinu uvedeno v posledni dobé napf#. P. Casatim & M. Gnaccolinim,
1967).

Vyskyt: Slovensky kras — Stitnik (26 jedincit), Brzotin (4 jedinci), Zaké-
zané (1 jedinec); N. Tatry — Demiin. dolina (D. Stir, 1868); M. Karpaty —
Ostry vreh (J. Pevny, 1964); Straz. hornatina — Mojtin (K. Kulesdr, 1918).

SSpiriferina‘ ef. canavarica Tommasi, 1885

Materidl: Jedno netiplné jadro hibetni misky malych rozméria. Jadro ma
ve své ponékud snizené stiedni édsti jedno hlavni a dvé slabsi druhotnd Zebirka.
Na boénich éastech jadra lezi po ¢tyfech zebirkich, které rychle pozbyvaji
vyraznosti smérem k dlouhé a piimé zamkové linii. Vrchol misky je zcela
nepatrny.

Pozndmky: Celkovym obrysem schrinky, charakterem zeber a zdmkové
linie se néds jedinec pfiblizuje nejvice druhu Spiriferina canavarica Tomm asi,
popsanému z italskych Alp z oblasti Recoaro. Nékolik dalsich aniskych druhua
mé nékteré jedince znacéné podobné nasemu, napi. Hirsutella hirsuta (Alb.)
z germanského triasu, dale Spiriferina pia Bitt., (s timto druhem porovnaval
naseho jedince J. Bystricky, 1964) anebo Spiriferina pia dinarica Bittner
(popsand z Dalmaécie), kterd ma ponékud silnéjsi zebirka.

Pro fragmentdrni povahu popisovaného jidra je vsak bliz&i porovnéni
v kazdém piipadé nemozné.

Vyskyt: Brzotin.

sSOpiriferina’ cf. pia Bittner, 1890
(tab. LXI, obr. 3)

Materidl: Jedno jadro biisni misky se zbytky schranky o rozmérech
212,0 x ?13,5 mm.

Na jadie je zfetelnd mélka brazda s dvéma vnitinimi Zebry, ktera se oddéluji
blizko vrcholu misky od ponékud vyraznéjsich zZeber ohraniéujicich brazdu.
Kromé téchto Zeber lezi na kazdém boku jidra po étyfech Zebrech, rychle
ztricejicich smérem od stf¥edu jidra na vyraznosti. Celkovy pocet Zeber na
misce je tedy 12. Vrchol misky je mirné zahnuty.
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Poznimky: N48 jedinec je punktdtni, proto neni mozno uvazovat o jeho
srovnavani s rodem Hirsutella Cooper & Muir-Wood, 1951, ktery je externé
velmi blizky, ale jehoZ schranky jsou impunktatni. Nékteré jiné podobné druhy
jsou Fazeny k rodu Guseriplia Dagys, 1963 (podle , Treatise of Invertebrate
Palaeontology‘‘ jde o synonymum rodu Sinucosta Dagys, 1963).

Vyskyt: Plesiveckd planina, lokalita jz. od kéty 717,7.

Reticulariaceaw Waagen, 1883
? Martinitdae Waagen, 1883
Mentzelia Quenstedt, 1871
Mentzelia mentzeli mentzeli (Dunker, 1851)
(tab. LXII, obr. 1)

1851 Spirifer Mentzeli, Dkr. — W. Dunker: p. 287, tab. 24, fig. 17—19

1920 Mentzelia Mentzelii Dunker — C. Diener: p. 54 (cum syn.)

1937 Spiriferina (Mentzelia) mentzelii Dunker — P. Assmann: p. 30, tab. 6, fig.10 11

1957 Spiriferina (Mentzelia) mentzelii Dunker — M. Mahel: p. 151

1958 Mentzelia mentzelii Dunker — G, Sacchi Vialli & A, Vai: p. 48, tab. 4, fig.16

1967 Mentzelia mentzelii (Dunker) — P. Casati & M. Gnaccolini: p. 124, tab. 9,
fig. 4,9

1969 Mentzelia mentzeli mentzeli (Dunker) — M. Gaetani: p. 507, tab. 34, fig. 8—10;
text-fig. 8

Materidl: 1 poskozené a 1 celé jadro s rozméry 7 x 18,1 x 12,4 mm
a 9,8 ¥ 11,7 x 8,5 mm (vyobr.) a dédle 16 jader bfisnich a 3 jadra hibetnich
misek se zbytky schranky.

Hladké, do $ifky protazené schranky bez valu a brizdy na miskdch (plati
o jedincich ze Stitniku) nebo s mélkou brizdou & zplosténim na b¥idni misce
(jedinci ze Zakdzaného). Pfedni vazba misek mi jen mélo znatelnou pliku.
Piim4 zamkova linie je kratkd a rovné se pfiblizné poloviné sifky schranky.
Silny vrchol b¥igni misky je mirné zahnuty a u nékterych jedincii odstavajici.
Dorzalni septum je krat$i nez septum ventrilni, které dosahuje az do poloviéni
délky btigni misky jako vysokd prepazka. Zubové listy nejsou vyvinuty.

Poznimky: Velmi proménlivy druh, u néhoz bylo popsino vice nez 10
,,variet'’; n48 material ndlezi typickému poddruhu M. mentzeli mentzeli. Varia-
bilita je nejvice ndpadnéd na intenzité plikace, na vyvoji valu a brazdy, dile
pak na vysce a zahnuti vrcholu b¥isni misky a na délce zamkové linie. Jak je
patrno na povrchu jader, kolisd znaéné i délka ventralniho septa. Nasi jedinci se
lisi od vétsiny jedincii vyobrazenych A.Bittnerem (1890) minimalnim vyvojem
valu a brazdy na miskdch a kratsi zamkovou linii. Obdobného jedince s kratkou
zémkovou linif, prechdzejici téméf plynule do bokt schranky, vyobrazili
v posledni dobé nap¥. P. Casati a M. Gnaccolini (1967). Ni§ vyobrazeny
jedinec mé neobvykle odstévajici vrchol bfisni misky.
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Popisovany druh se dd odlisit od externé velmi podobnych jedincti druhu
Spiriferina ptychitiphila Bittner, 1890 vnitini stavbou b¥isni misky. Zatimco
u popisovaného druhu nejsou vyvinuty zubové listy, ndlezi Bittneruv druh
k ,formdm tripartitnim* (sensu H. Zugmayer, 1882); to znamend, Ze mé
v bfisni misce dobfe vyvinuto stfedni septum i zubové listy, coz je pozdéji
obvyklé u liasovych spiriferin.

Stratigrafické rozpéti: hlavné anis, vzacnéji v ladinu.

Vyskyt: Slovensky kras — Stitnik (5 jedinct), Zakézané (14 jedinci),
jihozap. od kéty 717,7 na Plesiv. planiné (2 jedinci), Jasov (V. Homola, 1952);
Stratensk4 hornatina — Cerveny Stros (M. Mahel, 1957); Nizké Tatry — De-
min. dolina (D. Stir, 1868); Velka Fatra—Ulanka u B. Bystrice (D. Stur,
1868); Straz. hornatina — Mojtin (K. Kulesar, 1918), Predhorie (sbirky
GUDS); Pov. Inovec — Beckov (G. Stache, 1864); M. Karpaty — Ostry
Vrch (J. Pevny, 1964), Plav. Podhradie, Plav. Mikulds, Bukova aj. (sbirky
GUDS).

Koeveskallina Dagys, 1965
Koeveskallina koeveskalyensis (Stir, 1865)

(tab. LXI, obr. 4; tab, LXI1I, obr. 2)

1865 Spiriferina Kiveskdalyensis Suess — D. Star: p. 245

1873 Spiriferina Koveskdlliensis Suess — J. Bockh: p. 175, tab. 11, fig, 22—23

1890 Spiriferina (Mentzelia) Koveskalliensis (Suess) Boeckh — A. Bittner: p. 26,
tab. 34, fig. 29— 34

1890 Spiriferina Koveskalliensis Suess var. — A. Bittner: p. 44, tab. 33, fig. 16

1903 Spiriferina (Mentzelia) kiveskalliensis Suess in Boeckh — P. Vinassa de Reg-
ny: p. 448, tab. 1, fig. 2

1957 Spiriferina (Mentzelia) koveskaliensis Suess — M. Mahel: p. 150

1967 Koeveskallina koeveskalliensis (Suess) — P. Casati & M. Gnaccolini: p. 125,
tab. 9, fig. 7

1970 Koeveskallina koeveskalyensis Star — M. Siblik: p. 347

Material: 4 porusend jadra, 2 jadra hibetnich a 36 jader bfisnich misek.

Rozmeéry:
e e S R
délh‘amkgmi délk:ﬁg{;"ctm Sifka schranky | v¥&ka schranky |
|
= LN v WG Vo i SNl e
14.6 13.4 cea 15,0 10,1
10.0 9.2 l 12,2 6,7 :
cea 10,0 cea 9,0 i 11,0 6.7 tab. LXIII, |
9.6 8.5 10,3 6.6 obr. 2 ‘
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Jedinci se vyznacuji do 8itky protazenymi schrankami bez valu a brizdy.
Piivrcholovd &ast hibetni misky je vypukld, samotny vrchol této misky je
nizky. Vrchol brisni misky je zahnuty, area nizkd a §irokd, omezend hranami.
Rovnéd zamkova linie (= &ifka arey) zabird az 3/ sifky schranky. Pro druh
charakteristickd jemna paprskovitd Zebirka (striae) jsou zietelnéjsi na brisni
misce. Jejich pocet se pohybuje v rozmezi 40 — 45 na kazdé misce. Zretelna
délka ventralniho septa predstavuje !/, az 1/ délky bfisni misky.

Pozndmky : Variabilita vnéjsich znaka popisovaného druhu se projevuje
zvldsté na vysce a stupni zahnuti vrcholové ¢asti biisni misky. Proto neni
mozno uznat za subspecii Bittnerovu var. ,,microrhyncha’* (Bittner 1890,
p- 27). Jedinci k ni zafazeni se od typickych exemplait druhu lisi jen nizsim
a zahnutéjéim vrcholem bfi$ni misky. Nékteif jedinci ze Stitniku a Zakdzaného
maji osové zplosténi biisni misky, odpovidajici brazdé. I to je mozno povazovat
za béznou proménlivost, na rozdil napt. od ndzoru A. Bittnera (1890, str. 44),
ktery obdobné jedince ze schreyeralmskych vdpencit popsal jako varietu
,,8ubsinuosa’’.

Stratigrafické rozpéti: pelson-illyr: druh byl piivodné popsén z véapencit
,,Recoaro’* (pelson).

Vyskyt: Slovensky kras — Stitnik (14 jedincii), Brzotin (13 jedincit),
Zakdzané (15 jedinct); Stratenskd hornatina—Cerveny Stros (M. Mahel,
1957); Galmus — Slovinsk4 skala (sbirky GUDS); Zvolen. vrchovina — Poniky
(sbirky GUDR); Straz. hornatina — Mojtin (K. Kuleséar, 1918), Predhorie
(sbirky GUDS).

Retziidina Boucot,Johnson, Stanton, 1964
Retziacea Waagen, 1883
Retziidae Waagen, 1883
Retzia King, 1850; s. 1.
wRetzia® mojsisovicsi Béckh, 1873
1873 Retzia Mojsisovicsi n. sp. — J. Bockh: p. 179, tab. 11, fig. 30

1895 Retzia Mojsisovicsi Boeckh — W. Salomon: p. 96, tab. 3, fig. 8—12
1903 Retzia Mogjsisovicsi Boeckh — P. Vinassa de Regny: p. 449, tab, 1, fig. 3

Materidl: 5 podkozenych jader bfisnich misek. Rozméry nejlépe zachova-
nych jedinct: 8,6 x cca 8,0 mm; 8,0 X cca 6,5 mm; 7,1 ¥ 6,1 mm.

Jédra jsou zaoblené trojbokého obrysu a mensich rozméra s velmi mélkou
brazdou nebo jen osovym zplosténim. Povrch pokryvd 10—16 mélo vyraznych
zaoblenych Zebirek; Zebirka i meziZeberni mezery jsou pfiblizné stejné Siroké.

Poznamky: Nasi jedinci zcela odpovidaji pavodnimu popisu J. Béckha
i origindlnimu jedinci, uloZenému v Geologickém tstavu v Budapesti pod
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inv. ¢. T 1664. Ten m4 rozméry 8,4 x 7,5 X 5,0 mm, osové zploiténi na obou
miskédch, pfimou pfedni vazbu misek a 12 Zebirek na hibetni misce. — Velmi
tésny je vztah k druhu ,,Retzia® speciosa Bittner, 1890 ze schreyeralmskych
vapenci. Jiz sim A. Bittner (1890) se zminil o tom, Ze tento jeho novy taxon
by bylo snad lépe povazovat za poddruh k ,,Retzia™* mojsisovicsi. Za hlavni
rozdily povaZoval umisténi maximélni 8itky schranky blize pfedniho okraje
a zdrovenn méné vyrazné osové zplosténi misek svého nového druhu. Roku
1892 (tab. 1, fig. 17) vSak vyobrazil jedince ,,Refzia* speciosa s témét kruhovym
obrysem schranky a tedy maximaélni sitkou dale od p¥edniho okraje. Z toho
se zdd, Ze umisténi maximalni &ifky schranky vpfedu jiz nepovazoval pro
tento druh za charakteristicky znak. Na zna¢né kolisdni umisténi maximalni
sirky i ptitomnosti osového zplosténi ¢i deprese poukdzal na piiklad u materidlu
z Marmolaty W. Salomon (1895). Ten stejné jako pozdéji P. Vinassa de
Regny (1903)a A.de Toni (1912) povazoval Bittnerav druh ,, Retzia* speciosa
za mladsi synonymum druhu ,, Retzia* mojsisovicsi. Je to velmi pravdépodobné,
ale pro kone¢né vyfeseni této otizky by bylo téeba zrevidovat Bittnertiv ma-
teridl.

Stratigrafické rozpéti: Pelson — illyr; Salomonovy nilezy pochdzeji
z ladinu.

Vyskyt: Krasnohorskd Dlhéd Lika (1 jedinec), Zakdzané u Silice (4 jedinci).

Neoretzia Dagys, 1963
Neoretzia (?) schwageri (Bittner, 1890)

1890 Retzia Schwageri nov. spec. — A. Bittner: p. 21, tab. 36, fig. 1—4

1910 Retzia Schwageri Bittn. — I. Simionescu: p. 504, text. fig. 4—5

1957 Retzia schwageri Bittner — M. Mahel: p. 151

1958 Retzia schwageri Bittner — G. Sacchi Vialli & A. Vai: p. 49, tab. 4, fig. 19

Material: 1 jadro s odlomenou vrcholovou c¢asti biiSni misky. Rozméry ?
X 6,6 (délka hibetni misky) x 6,8 X 5,0 mm.

Nevelkd schranka se stejné vyklenutymi miskami bez valu a brazdy s p¥i-
mym pfednim okrajem. Silnd zebra dosahuji az k vrcholiim misek (na hibetni
misce je jich 7).

Pozndmky: Nas jedinec odpovidd plivodnimu popisu a vyobrazeni s tim
rozdilem, Ze stfedni Zebro hibetni misky neni sniZeno.

Na zékladé jedince z lokality Kéveskalla vyobrazeného v praci z roku 1890
na tab. 21, obr. 3 stanovil A. Bittner (1899) novou varietu Refzia Schwageri
var. baconica, odlisujici se od typické Retzia Schwageri o néco vétsim pocétem
zeber. Jednd se vSak o béznou variabilitu, a tak tato novd varieta ndlezi do
synonymiky typického poddruhu.
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Popisovany druh nalezi pravdépodobné k rodu Neoretzia, ktery byl stanoven
A.S.Dagysem (1963), a jehoZ typickym druhem je norickd Retzia superbescens
Bittner, 1890; vnitini stavba stfednotriasovych ,retzii** v8ak neni dosud
Znama.

Stratigrafické rozpéti: Pelson; J. Simionescu (1910) uvedl tento druh
i z karnu Dobrudze.

Vyskyt: Slovensky kras — Stitnik (1 jedinec); Stratenskd hornatina —
Cerveny Stros (M. Mahel, 1957).

Athyrididina Boucot, Johnson, Stanton, 1964
Athyridacea M’Coy, 1844
Athyrididae M’Coy, 1844
Anisactinella Bittner, 1890
Anisactinella matutina euplecta Bittner, 1903

(tab. LXTI, obr. 7)

1903 Spirigera (Anisactinella) matutina nov. spec. var. euplecta — A, Bittner: p. 521,
523, tab. 24, fig. 20

Material: Jeden nepatrné stlaceny jedinec s poskozenym vrcholem bfisni
misky s rozméry 8,6 (délka hibetni misky) « 8,4 x 5,1 mm.

Jadro méa zaoblend kosoétvereény obrys. Nizky val hibetni misky je na
kazdé strané vyrazné omezen silnym zaoblenym zebrem, dosahujicim az
k vreholu misky. Osou valu probihé dalsi, zna¢né slabsizebirko. Na obou bocich
hibetni misky je po 1 mélo zietelném Zebirku, oddéleném od valu ryhou,
dosahujici k vreholu misky. Zadni éisti misek vybihaji v mald kfidélka. Boky
misek se vzdjemné stykaji pod ostrym thlem (pfi ¢elnim pohledu). Zdmkovd
linie je velmi kratka.

Poznamky: Ladinskd Didymospira (Anisactinella) matutina posterior, po-
psand W. Wilckensem (1909) se odliSuje v podstaté jen neostte zprohybanou
Gelni vazbou misek.

Stratigrafické rozpéti: Pelson — illyr.

Vyskyt: Brzotin.

Pexidella Bittner, 1890
Pexidella marmorea (Bittner, 1890)

(tab. LXI, obr. 5; tab. LXII, obr. 4,6; text. obr. 3)

1890 Spirigera marmorea nov. spec — A. Bittner: p. 42, tab.33, fig. 1—13 (forma typica,
var. latifrons, var. auriculata)

1892 Spirigera marmorea m. — A. Bittner: p. 4,6, tab. 2, fig. 34

1895 Spirigera (Didymospira) marmorea Bittn. — W. Salomon: p. 96, tab. 3, fig. 7

1899 Spirigera marmorea Bittn, — A. Tommasi: p. 10, tab. 1, fig. 5

1906 Spirigera marmorea Bittn., — A. Martelli: p. 115, tab, 5, fig. 6

1914 Spirigera (Pexidella) marmorea Bittn. — A. de Toni: p. 188, tab. 15 fig. 8
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Obr. 3 Pexidelle marmorea (Bitt.). Obrysy schrianek nékterych charakteristickych
jedinci. Zakdzané u Silice, x 4

e

Fig. 3 Peridells marmorea (Bitt.) Outlines of shells of some characteristic specimens.
Zakédzané near Silica, x 4.

Materidl: 108 jader jedinci se zbytky schrinek (z toho asi dvé tretiny
tvoii mladi jedinci). Nejvétsi jadro méd rozméry 13,1 x 10,9 x 8,5 mm; vy-
obrazeni jedinci méri 9,9 x 8,9 x 7,3 mm (tab. LXI, obr. 5) a 8,1 x 7,2 x
X 5,6 mm (tab. LXII, obr. 4).

Hladké schrinky proménlivého obrysu jsou mohutné stavény zvldité ve
vrcholové ¢dsti. Pfedni okraj schrinky md rézné vysokou a girokou pliku;
téméf pffmd nebo malo prohnuté pfedni vazba misek se vyskytuje bézné u mla-
dych jedincti, u vzrostlych jen ziidka. Brdzda bfisni misky je sledovatelnd
témét az k vrcholu, na hibetni misce je brdzda vyvinuta jen u nékterych
jedincit a je vétsinou nahrazena zploiténim. Mald kiidélka v posterolateralni
Césti schranky jsou vyvinuta u 4 jedinci. Z maélo zfetelné vniténi stavby bylo
mozno zjistit u dospélych jedinci kratké zubové lidty a velmi silné a vysoké
zuby doprovizené vétsinou vyraznymi dentikuly.
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Pozniamky : Znaénd variabilita obdobnych ramenonozct s hladkymi schran-
kami je zndma z literatury. V piipadé, zZe bylo popsino nékolik vzijemné si
podobnych druhii, vznikaji pfi uréovani potize, zvldsté mame-li vétsi pocet
zpracovavanych jedinci. Zde popisovany materidl nemd jednotny obrys
schrianek (vejéity, zaoblené pétiboky, zaoblené trojboky, do sifky protazeny),
nejvétsi &itku schranky ma nestejné umisténou, kolisd vyska a sifka plikace,
vyskytuji se i schrinky témér rektimarginitni, brizdy misek jsou vyvinuty
riiznou mérou. Proto Bittnerovy ,variety var. latifrons a var. auriculata
nemohou mit systematické hodnoty, zvldsté kdyz se vyskytuji s typickou
Spirigera marmorea pohromadé. Potvrzuji jen znaénou morfologickou roz-
riznénost materidlu popisovaného druhu. Z tohoto hlediska je problematickd
i sama platnost Bittnerova druhového jména.

J. Bockh (1873) popsal z vapencii ,,Recoaro” v Bakoni druh Spirigera sturi,
ktery je kromé vétsi pramérné velikosti v podstaté shodny s pozdéji popsanym
druhem Spirigera marmorea Bittner. A. Bittner se pfi popisu svého nového
druhu (1890) zabyval vztahem k druhu Spirigera sturi, zminil se o znaéné
proménlivosti obou druht a navrhl proto, aby jedinci irsiho obrysu podrzeli
jméno Boéckhovo, zatim co pro jedince uzsi by platilo nové pojmenovani
Spirigera marmorea. Takové Feseni neni samoziejmé uspokojujici. Origindlni
jedinci Spirigera sturi jsou ulozeni ve sbirkdch Geologického tistavu v Buda-
pesti a nejvétsi z nich dosahuje délky témétr 18 mm. Po revizi Bittnerovych
origindltt Pexidella marmorea se pravdépodobné prokize, Ze se jednd o druh
shodny s Bockhovym druhem Pexidella sturi. V tom pripadé se Bittnerovo
pojmenovani stane mladsim synonymem druhu Pezidella sturi Béckh.

Stratigrafické rozpéti: Druh Pexidella marmorea byl popsan ze schreye-
ralmskych vépenct (illyr), ale je uvadén i z pelsonu a z ladinu.

Vyskyt: Zakdzané u Silice (105 jedinciti), Krdsnohorskd Dlhéd Lika (3 jedin-
ci).

Tetractinella Bittner, 1890
Tetractinella trigonella (Schlotheim, 1820)
(tab. LXIT, obr. 1, 6 —8; text. obr. 4—15)

1920 Tetractinella trigonella v. Schlotheim — C. Diener: p. 63 (cum syn.)

1926 Tetractinella trigonella Schloth. — O. M. Reis: p. 126, tab. 10, fig. 21 —27

1934 Spirigera ( Plicigera) trigonella Schlotheim — H. Kirchner: p. 111, tab. 2,
fig. 15—16, text. fig. 4

1934 Spirigera trigonella Schloth., — M. Proti¢: p. 105, tab. 1, fig. 3.

1937 Spirigera (Tetractinella) trigonelle v. Schloth, — P. Assmann: p. 31, tab. 6,
fig. 12

1938 Spirigera (Tetractinella) trigonella Schlotheim — R. Selli: p. 16, tab. 1, fig.
10—-12

1945 Spirigera trigonelle Schloth, — Z. Besicé: p. 9, tab. 1, fig. 12
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Obr. 4 Tetractinella trigonella (Schl.). Obr. 5 Tetractinella trigonella (Schl.).
Fig. 4 Tetractinella trigonella (Schl.), Fig. 5 Tetractinella trigonella (Schl.),
Stitnfk Brzotin
1949 Spirigera trigonella Schloth. — Z. Besié: p. 114, tab. 1, fig. 16—20
1958 Tetractinella trigonella (Schlotheim) — S. Panti¢: p. 60, tab. 1, fig. 1
1967 Tetractinella trigonella (Schlotheim) — A. Speciale: p. 1087, tab. 79. fig. 4
1967 Tetractinella trigonella (Sehlotheim) — P. Casati & M. Gnaccolini:p. 123,

tab. 9, fig. 10

Materidl: 479 jader vice ¢ méné dobfe zachovanych. Jejich rozméry jsou
patrny z tabulek a textovych obrizku. Vyobrazené exempldie maji rozméry:
11,9 x 11,6 x 6,9 (tab. LXI, obr. 8); 11,0 x 11,2 x 6,7 mm (tab. LXI, obr. 1);
2 9,0x 71 x 52mm (tab. LXT, obr. 6); 6,1 X 6,0 x 3,7 mm (tab. LXI,

obr. 7).

Délka Pocet jedinci Sifka Pocet jedinci } Vyika Pocet jedinen
schranky _ schranky — schranky —-

v Stltnikl | O &titnik Brzo- Fome Rosa:

tin || 1 | _tin || o e L TR

4,0— 4,9 1 1 5,0— 5,9 11 2 DR 2q J 4 3
50— 5,9 8 1 6,0— 6,9 28 4 3,6— 4.4 51 16
6,0— 6,9 22 2 7,0— 17,9 47 | 7 46— 54 | 60 36
7,0— 7,9 33 4 8,0— 8,9 49 10 5,6 6,4 61 46 |
8,0— 8,9 37 15 9,0— 9,9 33 20 6,5— 7.4 27 11
9,0— 9,9 51 30 10,0—-10,9 20 28 7,6— 8,4 7 1
10,0—10,9 29 29 11,0—11,9 11 11 8,5— 9,4 1 —
11,0—11,9 15 6 12,0—12,9 4 2 Ty =
12,0—12,9 3 2 13,0—13,9 1 —
Celkem 199 90 Celkem 204 84 Celkem l 211 113
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Obr. 6 Tetractinella trigonella (Schl.). Obr. 7 Tetractinella trigonella (Schl.).
Fig. 6 Tetractinella trigonella (Schl.), Fig. 7 Tetractinella trigonella (Schl.),
Stitnik Brzotin
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Obr. 8 Tetractinella trigonella (Schl.). Obr. 9 Tetractinella trigonella (Schl.).
Fig. 8 Tetractinella trigonella (Schl.), Fig. 9 Tetractinella trigonella (Schl.),
Stitnik Brzotin

Obrys tohoto nejbéznéji se vyskytujiciho aniského druhu je velmi variabilni.
Je to ziejmé z nafeho materidlu, ale i z ¢etnych vyobrazeni v literatute. Jiz
A. Bittner (1890) vyobrazil fadu jedincii se schrankami tzkymi az velmi
girokymi, rektimargindtnimi i slabé plikdtnimi, a se Zebry vice ¢i méné vyraz-
nymi. Nasi jedinci jsou pouze rektimargindtni; ani v jednom piipadé nebyl
zjistén naznak plikace, ktery zdroven s ponékud méné vyraznymi Zebry
charakterizuje jedince z Giudicarie (A. Bittner, 1890, tab. 36, obr. 29—31).
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Obr.10 Tetractinella trigonella (Schl.).
Fig.10 Tetractinella trigonella (Schl.),
Stitnik
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Obr. 11 Tetractinella trigonella (Schl.).
Fig. 11 Tetractinella trigonella (Schl.),
Brzotin

V=1,63+0,39D

5 10

Obr. 12 Tetractinella trigonella (Schl.).
Fig. 12 Tetractinella trigonella (Schl.),
Stitnik

5 10

Obr. 13 Tetractinella trigonella (Schl.).
Fig. 13 Tetractinella trigonella (Schl.),
Brzotin

U nageho materidlu rovnéz nedochdzi k vétveni Zeber. Poéet zeber na kazdé
misce je konstantni — 4, kromé 32 jedincu ze Zakdzaného, ktetf maji 2 Zebra
na kazdé misce (tab. LXI, obr. 6) a v souvislosti s tim i ponékud odchylny
obrys schranky. Obdobné jedince z okoli Sarajeva vyobrazil A. Bittner
(1903, tab. 23, obr. 24—26) a z Cerné hory Z. Be&ié (1949, tab. 1, obr. 18).
Stratigrafické rozpéti: Pelson — illyr; podle nékterych nové nerevi-
dovanych tidaji se vyskytuje i v ladinu jiZnich Alp (nap¥. podle A. Martelli-
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Obr. 14 Tetracti-
nella trigonella
(Schl).

Obrysy schranek né-
kterych charakteristic-
kych jedinein. Horni
jedinei pochdzeji z lo-
kality Brzotin, dolni
jedinei z lokality Stit-
nik, x 3,5

Fig. 14 Tetractinel-
la trigonella (Schl.)

Outlines of shells of so-
me characteristic spe-
cimens. The top speci-
mens come from the lo-
cality Brzotin, the bot-
tomspecimensfromthe
locality Stitnik, x 3,5

Obr. 15 Tetractinelln

trigonella (Schl.).

K\ Obrysy schranek s 2 Zeb-
ry na misce. Zakdzané u
silice, x 3,5

Fig. 15 Tetractinella
trigonella (Schl.)

\ Outlines of shells with 2
riis on the valve, Zakdzané
near Silica, x 3

ho, 1906). Vyskyt v anisu i ladinu uvadi napt. i Z. Suc¢ié — Protié (1962)
z Dinarid.

Vyskyt: Slovensky kras — Stitnik (297 jedincti), Brzotin (121 jedinci),
Zakdzané (45 jedinci), Krdsnoh. DI. Liaka (5 jedinct), jihozdp. od kéty
717,7 na Plediv. planiné (11 jedincii), Jasov (V. Homola 1952); N. Tatry —
Demin. dolina (D. Star, 1868, sbirky GUDS), Stanifova dolina (shirky
GUDS), Galmus — Slovinskd skéla (sbirky GUDS); Pov. Inovec — Beckov
(G. Stache, 1864); M. Karpaty — Ostry Vrch (J. Pevny, 1964), aj.

Athyris M'Coy, 1844 s. L.
? L Athyris® sp.
(tab. LXIII. obr. 3)
Materidl: Jedno jiadro o rozmérech 11,3 x 9,0 x 5,8 mm (vyobraz.).

Diéle sem patii jeden pogkozeny nedospély jedinec o rozmérech ? 8,0 x 7,8 x
% 4,6 mm,
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Vétii jedinec je subelipticky, protazeny do délky. Misky jsou malo klenuté,
bez valu ¢ brizdy. Predni vazba misek vybihd dorzélnim smérem a tvoii
nizky, ale vyrazny subanguldrni jazycek. Zamkové linie je velmi kratka.
Vrchol bfisni misky je pomérné maly a zahnuty, stvolovy otvor kruhového
priufezu (7). Povrch jadra je hladky.

Pozndmky: Obdobny jedinec neni z literatury zndm. Nedostatek naseho
materidlu nedovoluje ziskat daje o vnitini stavbé, které by byly podstatné
pro zjisténi systematické prislusnosti nasich jedinciti. Proto jen pfedbézné
jsou prifazovini k athyridnim ramenonozctim, ponévadZ vzdilenou obdobu
lze najit u nékterych druht rodu Pexidelle Bitt. OdliSuji se v8ak od nich
malym vrcholem bfidni misky a nezvykle protahlym obrysem schrianky. Pro
nezietelnost zubovych lit a zvlisté hibetniho septa, které byvaji u skupin,
kde jsou vyvinuty, na jiadie obvykle patrné, se zdd nepravdépodobnym
porovndvéni s rhynchonelidnimi a terebratelidnimi ramenonozci, i kdyz né-
které druhy téchto skupin maji nékdy schrianky obdobnych tvari. Od tere-
bratulidnich ramenonozcii odlisuje nase jedince celkové slabé vyvinutd vrcho-
lovd ¢dst biisni misky.

K lepsimu poznani popisovanych jedincii a k vyjasnéni jejich systematického
zafazeni mohou prispét pouze piipadné dalsi nélezy.

Vyskyt: Brzotin.

Terebratulida Waagen, 1883
Terebratulidina Waagen, 1883
Dielasmatacea Schuchert, 1913
Dielasmatidae Schuchert, 1913

Coenothyris Douvillé, 1879
Coenothyris vulgaris (Schlotheim, 1820)

Material: Jeden poskozeny jedinec — jadro s rozméry ? 16,0 x ? 13,5 X
# 710,0 mm.

N4s jedinec mé vSechny charakteristické znaky druhu: skoro rektimarginat-
ni hladkou schrdnku bez valu a brizdy na miskdch, siroky zahnuty vrchol
brisni misky s neznatelnymi vrcholovymi hranami, hibetni septum znatelné
v zadni tfetiné misky a nevyvinuté zubové listy.

Poznamky: Popisovany druh patfi k nejbéZnéjsim ramenonoZeiim v ger-
méanském i alpinském triasu (tvof{ na p¥. hojné lumachely v Lombardii).
Je proto zajimavé, Ze u nas je tak vzdeny; i v ostatnich édstech nasich Zapad-
nich Karpat se vyskytuje jen celkem vyjimeéné.

Stratigrafické rozpéti: Pelson.

Vyskyt: Slovensky kras — Stitnik; N. Tatry — Demin. dolina (D. Stir,
1868); V. Fatra — Ulanka; okoli B. Bystrice (D. Stiir, 1868).
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Terebratellidina Muir-Wood, 1955
Zeilleriacea Allan, 1940
Zeilleriidae Allan, 1940
Zeilleria Bayle 1878; s. L.
wZeilleria® angustaeformis (Bockh, 1873)

(tab. LXTI, obr. 5)

1873 Waldheimia angustaeformis n. sp. — J. Bockh: p. 172, tab. 11, fig. 20

1890 Waldheimia angustaeformis Boeckh — A. Bittner: p. 8, tab. 26, fig. 37—40

1895 Waldheimia angustaeformis Boeckh W. Salomon: p. 104, 141, tah. 3, fig. 29—
—31, 34

1895 Waldheimia angustaeformis Boeckh var. elongata mihi — W. Salomon: p. 104,
tab. 3, fig. 7?32, 33

1903 Waldheimia angustaeformis Boeckh — P. Vinassa de Regny: p. 460, tab. 1,
fig. 24

1933 Waldheimia angustaeformis Boeckh — M. Milosavljevié: p. 208, tab. 1, fig. 2

1945 Waldheimia angustaeformis Boeckh — 7. Belié: p. 13, tab. 1, fig. 9.

non 1957 Waldheimia angustaeformis Bockh — M. Mahel: p. 152, tab. 8, obr. 5

Materidl: 20 jader jedinct, z nichz néktera jsou zachoviana fragmentarné.
Rozméry nejlépe zachovanych jedineii:

délka [ irka ‘ vy&ka

10,9 | 8.5 5,6
0O 9 .4
45 | o pit- (tab. LXII, obr. 5)
7.6 I 5.9 4,1 ‘

| o M 2 Rt . i e

Schranky vétSinou mensich rozmérit vyznacuji se velmi rozdilnou vyskou
misek (patrno pfi boénim pohledu); b¥idni miska je az trojndsobné vy3si nez
miska hibetni. Brazda hibetni misky pomérné mélka. Silny zahnuty vrechol
b¥isni misky nem4 Zddné nebo jen kritké a neostré vrcholové hrany. Stvolovy
otvor je velky, kruhovity. Zubové listy nejsou zfetelné vyvinuty. Septélni
prepézka na hibetni misce dosahuje az do poloviny délky misky.

Poznamky: Jedinci ze Slovenského krasu jsou v priméru dosti mensi nez
jedinci z madarskych lokalit. V materidlu mame vétsi poéet podobnych ma-
lych jedincii prakticky neuréitelnych, ktefi nemaji jednotlivé znaky charak-
teristicky vyvinuty. Jsou to vétSinou asi nedospéli jedinci, kteif mohou
nélezet riznym druhiim. S popisovanym druhem jsou spojeny mnohé nejasnos-
ti. Pivodné byl odlifen od externé podobného druhu Awlacothyris angusta,
se kterym byvd zaménovan, hlavné pro svoji znaénou velikost a mohutnéjsi
vrchol bfisnf misky s pomérné velkym stvolovym otvorem. Vnitini stavbou
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popisovaného druhu se zabyval poprvé A. Bittner (1890), jehoz ndzory byly
prejimany pozdéjsimi autory. Podle nich tu nejsou vyvinuty zubové listy
ani pravé septum; septdlni prepazka na hibetni misce vznikla spojenim zam-
kovych desti¢ek. Popisovany druh byl v literatuie rtzné chdpin a jako
Zeilleria™ (resp. Waldheimia) angustaeformis byli autory popisovéni a vy-
obrazovéni i jedinci vice nebo méné odchylni od origindlu. PotiZe jsou zptso-
beny velkou variabilitou znakt tohoto druhu i druhu Awulacothyris angusta-
celkovou velikosti, charakterem plikace, brazdy, velikosti vrcholu bfisni misky
a jeho hran atd. Je to zndsobeno tim, Ze autofi vétdinou nevénovali pozornost
vniténim detailiim (Easto i pro nedostatek materidlu), které by mohly oba tyto
druhy lépe vzdjemné odlisit. RamenonoZci ur¢ovani J. Bystrickym — (1964,
str. 55) jako Waldheimia (Aulacothyris) angustaeformis nalezeji podle mého
nazoru drubu Awulacothyris incurvata Bitt. Jedinec uvddény M. Mahelem
(1957) ze Stratenské hornatiny nepatii k popisovanému druhu. M4 totiz silné
vyvinuté dorzalni septum a zubové listy, dobie patrné na poskozené vrcholové
¢éasti biisni misky. Rovnéz bo¢ni pohled, kdy b#iéni miska téméf zcela zakryva
hibetni misku, poukazuje spise na rod Awlacothyris.

Bockhitv holotyp druhu ,,Zeilleria™ angustaeformis z lokality Koveskalla
je uloZen v budapestském geologickém tistavu pod inventdrnim ¢&islem T 64.
M4 rozméry 15,7 x 14,2 x 8,0 mm a puasobi SirSim dojmem, nez se zd4
z Boéckhova vyobrazeni na tab. 11, obr. 20 b. Vrcholové hrany jeho b¥isni
misky jsou velmi vyrazné, az zaostiené. H¥betni septdlni prepdzka se zdd
o néco kratsi nez polovina délky hibetni misky. Zubové listy nejsou na vnéj-
$im povrchu jiadra patrné. Dr. Cs. H. Detre z Budapesti, ktery reviduje
triasové ramenonozce Madarska, stanovi (podle tstniho sdéleni) pro popiso-
vany Bockhfiv druh novy rod. Pfi zjistovani vnitini stavby tohoto druhu
a jeji variability zjistil, Ze pfece jen jsou vyvinuty kratké zubové listy a velmi
mélké septalium; hibetni septum je vSeobecné kratsi nez u rodu Awulacothyris.

Stratigrafické rozpéti: Pelson — illyr; s ohledem na vySe uvedené
pozndmky je tfeba piebirat tidaje z literatury velmi opatrné. Druh byl dokonce
uddvin W. Salomonem (1895) z ladinu a J. Simionescu (1910) z karnu.
Béckhovy sbéry pochézeji z pelsonu (Recoaro-Kalk).

Vyskyt: Slovensky kras — Stitnik.

Zeilleria aff. orobica (Tommasi, 1911)
(tab. LXIII, obr. 1)

Material: 8 jader dobie zachovanych jedinct a asi 30 daldich asi ne-
dospélych jedinci, ktefi pravdépodobné patii témuz druhu. Rozméry nejlépe
zachovanych jedinca: 13,9 x 12,8 x 8,3 mm (vyobraz.); 13,6 x 11,5 x 7,0
mm; 10,8 x 9,8 X 5,6 mm.

Schranky maji vejéity nebo az téméf kruhovy obrys. Bfisni miska je vidy
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vyssi a klenutéjsi nez hibetni miska. Ta je ve své stiedni ¢dsti ponékud zplos-
téld a ve své zadni Casti az slabé vydutd. Predni ¢dst misek je rektimargindtni
nebo velmi slabé uniplikatni. Vrcholova ¢ast bfisni misky je mohutné vyvinut4,
vrchol je silny a zahnuty. Na povrchu misek jsou zfetelné 1—2 piirastkové
vrasky, umisténé pfi obvodu schranky. Hibetni septum je zfetelné v zadni
tretiné misky a je uloZeno ve vySe zminéném prohloubeni.

Poznamky: Tommasiho sbirka je ulozena v Pavii a obsahuje kromé
origindlu k jeho druhu ,,Waldheimia‘* orobica i material k jeho dal§im novym
druhim ,,W*. caffi, ,,W.* platynota a ,,W.** proxima, které viak pravdépodob-
né viechny spadaji do synonymiky druhu Zeilleria orobica. Rozdily mezi nimi
nejsou podle dnesnich nazortt dostacujici k odliseni, pfip. jde o nedospélé
jedince (,,W.* platynota). Nagi jedinci se odlisuji od Tommasiho jedinci
predevsim niz&im a méné zahnutym vrcholem a kratsim septem. To dosahuje
u italského materialu az do 2/3 délky hibetni misky.

Nejisté je presné stafi druhu Zeilleria orobica. Sam A. Tommasi, i kdyz
udava anis, nevyluéuje moznost, ze doslo k smifeni se shéry z mladsich vrstev.
To je podle M. Gaetaniho (Universita Milano — fstni sdéleni) mozné;
ptvodni lokalita (Ghegna) méa kromé anisu fosiliferni karn s ramenonozci.
M. Gaetani chystd revizni zpracovani celé lokality, které pak snad ukdze
presnou pozici Tommasiho jedinci.

Vyskyt: Stitnik.

Aulacothyris Douvillé, 1879
Aulacothyris angusta (Schlotheim, 1820)

(tab. LXII, obr. 2; text. obr. 16)

1890 Waldheimia (Aulacothyris) angusta v. Schloth. — A. Bittner: p.7, tab. 36,
fig. 41 —47 (cum syn.)

1903 Waldheimia angusta v. Schloth. — P. Vinassa de Regny: p. 459, tab. 1, fig. 23

non 1911 Waldheimia (Aulacothyris) angusta Schloth. sp. ? — A, Tommasi: p. 10,

tab. 1, fig. 27

1915 Terebratula (Waldheimia) angusta v. Schlotheim — P. Assmann: p. 589, tab. 30,
fig. 7

1934 Waldheimia angusta Schloth., — M. Protié¢: p. 104, tab. 1, fig. 1

Material: 41 zéasti poSkozenych jader. Nejvétsi jadro ma rozméry 10,2 x
X 9,2 x 5,5 mm. Vyobrazeny jedinec méfi 6,8 x 4,5 x 3,5 mm.

Jadra maji charakteristicky protahly obrys a hlubokou brdzdu na hibetni
misce nebo jsou 8§irsi a az subpentagondlniho obrysu, s mélkou brazdou.
Hibetni miska je velmi mélo vyklenutd a na boénim pohledu je vétsinou témét
zcela zakryta bfisni miskou. Kylovité vyklenuti bfigni misky je c¢asto znacné.
Vrchol bfi$ni misky ma dosti dlouhé vrcholové hrany. Vnitini stavbu charak-
terizuji dobfe vyvinuté subparalelni zubové listy, Siroké zubové jamky bez

197




Obr. 16 Aulacothyris angusta (Schl.).

Seridlnf Fezy znazorfinjici vnitini stavbu. Délka jedince 10,5 mm. Stitnik, x 10
.

Fig. 16 Aulacothyris angusta (Schl.)

Serial sections showing the internal structure. Length of specimen 10,5 mm Stitnik, x 10

naznaku krenulace, mélké septalium a hibetni septum, piesahujici svou délkou
polovinu délky misky.

Popisovany druh se nedd bezpeéné odlisit od externé podobného druhu
Zeilleria” angustaeformis (Béckh) znaéné rozdilnou velikosti, jak byvi
nékdy v literatufe zvykem (viz popis tohoto druhu). K odliSeni obou druhi
na zékladé externich znaka pomahd boéni pohled na schranku a méné mohutny
a méné zahnuty vrchol bfidni misky s del$imi a ostfejsimi vrcholovymi hranami
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Obr. 17 Awulaco-
thyris incurvata
Bitt.

Vyvin zubovych list
je patrny u 2 jedincu
z lokalily Zakdzané u
silice. Uprostied je na
fezu  poikozenym je-
dincem, z Berce zietel-
ny tvar zamkovych a
septaliovych desticek.
x 12

Fig. 17 Aulacothy-
risincurvata (Bitt )
The development of
dental  lamellae is
evident in 2 specimens
from the locality Za-
kazané mnear Silica.
In the middle the sha-
pe of hinge and sep-
talial plates is to be
seen in a damaged spe-
cimen from Bere, x 12

u popisovaného druhu. Jedinec vyobrazeny A. Tommasim (1911) ma obé
misky dosti vypuklé a urc¢ité nenalezi tomuto druhu.

Stratigrafické rozpéti: Pelson — illyr, ddaje o vyskytu v ladinu
Dinarid nejsou presvédcivé.

Vyskyt: Slovensky kras — Stitnik (21 jedincfi), Brzotin (17 jedinca),
Zakdzané (3 jedinci), Velkd Fatra — Ulanka (D. St1r, 1868), Malé Karpaty —
Ostry Vrch (J. Pevny, 1964) aj.

Aulacothyris incurvata Bittner, 1903
(tab. LXII, obr. ?3; tab. LXIII, obr. 4, ?5; text. obr. 17)

1903 Aulacothyris incurvata nov, spec, — A. Bittner: p. 501, 550, tab. 19, fig. 20—25;

text. fig. 2, 7.

Materidl: 24 castecné poskozenych jader jedincii, z nichz nejlépe zacho-
vand maji rozmeéry:

délka

! Biika | vyska |

kel :.*_, EUEI. | -, X !
L ‘ . !

v % . tab. LXII, obr. 3
o o ol o) tab. LXIII, obr. 4 |
? 9,7 57 %o tab. LXIIL, obr. 5

8.8 8,4 5,8 [ 4 ’ ALl
8.2 6,6 4,1
5 3,2

6,0 ‘ 5,

\
|
|
[
i
|
\
\
|
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Jadra jsou stiedni velikosti, protazend do délky. B¥isni miska je az Sesti-
nésobné vyssi nez hibetni miska a pfi boénim pohledu ji téméi celou zakryva.
Brézda hibetni misky a val bfisni misky jsou znaéné vyvinuty. Piedni vazba
misek je sulkdtni; vybihd do oblasti b¥isni misky vyraznym jazyckem, ktery
je v typické podobé subangularni. Silny vrchol bfidni misky je zahnuty a ma
jen naznacéené vrcholové hrany. — Zubové listy jsou kratké; oddéluji velmi
uzké bocéni vrcholové dutiny od 8iroké stfedni delthyridlni dutiny. Zimkové
desticky jsou zietelné oddéleny od septaliovych desticek, které spolu sviraji
thel blizky 90°. Hibetni septum je na fezech nizké a zvnéjsku zietelné asi do
poloviny délky jidra.

Pozndmky: Variabilita vnéjsich znaka naseho materidlu popisovaného
druhu se v podstaté shoduje s variabilitou jedinct 4. incurvata, zapajéenych
mi ke studiu dr. M. Gaetanim (Milano) a pochdzejicich z jeho novych sbhéru
na Bittnerové bosenské lokalité Trebevié (pelson). Nedospélé a nékteré ne-
typicky vyvinuté jedince tohoto druhu je prakticky nemozné oddélit podle
vnéjsich znakt od druhu ,,Zeilleria® angustaeformis (Béckh); o této jejich
podobnosti se zminil jiz A. Bittner (1903). Velmi k tomu pfispivd masivni
charakter vrcholu b¥isni misky popisovaného druhu s médlo vyvinutymi vrcho-
lovymi hranami. Takto vyvinuté vrcholy jsou béiné u terebratul, ale u rodu
Awlacothyris jsou vyjimkou. Externi podobnost jmenovanych druhtt vedla
J. Bystrického (1964, str. 55) k tomu, Ze jedince z lokality Berc urcoval
jako Waldheimia (Aulacothyris) angustaeformis. Pouze vnitini stavba a to
zvlasté pritomnost dobfe vyvinutych zubovych list u rodu Awlacothyris
pomiize oba druhy bezpeéné odlisit. Pro pfekrystalovini vétsiny jader popiso-
vaného druhu se tyto zubové listy podafilo rozpoznat pouze u 2 jedincii ze
Zakdzaného. Z lokality Stitnik sem mtizeme bezpeéné fadit pouze jedince,
vyznatujici se subanguldrnim jazyckem hibetni misky. Ten povazuji pro druh
A. incurvata za typicky. Proto také fadim jedince z lokality Berc s jistotou
k popisovanému druhu, tfebaZe to u nich nemohlo byt potvrzeno wnitini
stavbou. Jedinec na tab. LXII, obr. 3 pfipomind externé nékteré jiné druhy
z jihoevropského triasu, na pt. A. redunca Bittner, 1903 ze sev. Itilie. Jeho
obrys (stejné jako obrys jedince na tab.LLXIII, obr. 5) neni tak vyrazné pétiboky
jako u typickych jedinci popisovaného druhu.

Stratigrafické rozpéti: Pelson-illyr.
Vyskyt: Stitnik (16 jedinct), Zakézané (6 jedinci), Bere (2 jedinci).

Do tlace odporucila M. Kochanovi
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MILOS SIBLIK

ANISIAN SPIRIFERIDA AND TEREBRATULIDA FROM
THE SLOVAK CARS REGION

(Summary of the Czech text)

The present paper deals with the following species and subspecies: Spiriferina fragilis
(Schl.), ,,Spiriferina‘ of. canavarica Tomm., ,,Spiriferina‘* cf. pia Bitt., Mentzelia mentzeli
mentzeli (Dunk.), Koeveskallina koeveskalyensis (Star), ,,Retzia** mojsisovicsi Bockh, Neo-
retzia (?) schwageri (Bitt.)., Anisactinells matutina euplecta Bitt., Pexidella marmorea
(Bitt.), Tetractinella trigonella (Schl.), ? , Athyris‘* sp., Coenothyris vulgaris (Schl.),
wZeilleria** angustaeformis (Bockh), Zeilleria aff. orobica (Tomm.), Aulacothyris angusta
(Schl.), Aulacothyris incurvata Bitt,

The internal details could be differentiated only rarely owing to the recrystallization
of the interiors in most specimens.

Prelozil autor

Vysvétlivky k tabulim LXT — LXIII

Tab. LXI

Obr. 1 Tetractinella trigonella (Schl.). Stitnik. SNMB, x 2,6. — Obr. 2 Spiriferina fragilis
(Schl.). Stitnik. SNMB, x 2,6. — Obr. 3 ,,Spiriferina‘’ cf. pia Bitt. BFisni miska. Plesi-
vecka planina, jz. od kéty 717,7, sbirky GUDS Bratislava, x 2,6. — Obr. 4 Koeveskallina
koeveskalyensis (Stur). Biisni miska. Zakdzané u Silice, x 2,3. — Obr. 5 Pexidella mar-
morea (Bitt.). Zakézané, x 2,1. — Obr. 6 Detractinella trigonella (Schl.), Zakézané,
x 2,1. — Obr. 7 Tetractinella trigonella (Schl.). Mlady jedinec. Zakdzané, x 2,1. — Obr. 8
Tetractinella trigonella (Schl.). Brzotin. SNMB, x 2,1.

201




Fotoobr. 1 -2 L.Zéporozcovd,obr.3 — 8 M. Paralovd. SNMB — nalezy J. Bys-
trického, ulozené ve sbirkach Slovenského ndrodntho muzea v Bratislavé. Jedinei,
u nichZ nenf uvedeno jinak, jsou ulozeni v Geologickém tistavu CSAV v Praze.

Tab. LXII

Obr. 1 Mentzelia mentzeli mentzeli (Dunk.). Zakdzané, x 2,6. — Obr. 2 Aulacothyris
angusta (Schl.). Zakdzané, x 3,3. — Obr. 3 7 Aulacothyris incurvata Bitt. Stitnik. SNMB,
x 2,1. — Obr. 4 Pexidella marmorea (Bitt.), Zakizané, x 2,2. Obr. 5 ,,Zeilleria** angus-
taeformis (Béckh). Stitnik, x 2,1. — Obr. 6 Pexidella marmorea (Bitt.). Biiini miska.
Zakazané, cca x 3,5. — Obr. 7 Anisactinella matutina euplecta Bitt. Brzotin, SNMB, x 3.
Foto obr. 1 — 6 M. Pdaralovad, obr. 7 L. ZdporozZcova.

Tab. LXIII

Obr. 1 Zeilleria aff. orobica (Tomm.). Stitnik. SNMB, x 2,6. — Obr. 2 Koeveskallina
koeveskalyensis (Stur). Stitnik. SNMB, x 3. — Obr. 3 7 ,,Athyris* sp. Brzotin. SNMB,
x 3. — Obr. 4 Aulacothyris incurvata Bitt. Stitnik, x 2,6, — Obr. 5 ? Aulacothyris
incurvata Bitt. Stitnfk. SNMB, x 2,6.

Foto obr. 1 — 5 L. Zaporozcovai.
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ANNA ONDREJICKOVA

CONTRIBUTION A L’ETUDE DE LA VARIABILITE DE CHLAMYS (G.)
PALMATA LAMARCK

(4 planches)

Abstrakt, Praca poukazuje na irku variability deuhu Chlamys (G.) palmata
Lm. v eggenburgu Slovenska. Autorka k tomuto druhu priraduje Chlamys
(G.) pabmata crestensis (Font.) povazovany za typicky poddruh eggenburgu
Paratetydy a Chlamys (G.) palmata bipartita Csepreghy-Meznerics z eggenburgu

Madarska.

L’abondant matériel recueilli en Slovaquie méridionale dans deux affleure-
ments artificiels et deux affleurements naturels au Sud de Lu¢enec m’a permis
d’étudier en détail le caracteére de la sculpture de Chlamys (G.) palmata L.m.
J’ai constaté que sa variabilité est beaucoup plus grande qu’ on ne admettait
jusqu’ & présent. Il n’y a pas de bonnes raisons de distinguer des sous-espéces,
d’autant plus qu’elles n’ont ni rapport au milieu, ni grande importance strati-

graphique ou paléogéographique.

LUCENEC L 0 5 1

Plan de situation des localités ou 1’ on
trouve Chlamys (G. palmata L.m.)

1. Lipovany n° 239, 2. Lipovany n°
240, 3. Lipovany n° 237, 4. Rapovce
n® 282, (les numéros indiquent les
points de prélevement)

* (zeologicky tistav Dionyza Stira, Mlynskd dolina 1, Bratislava
Institut géologique Dionyz Stir, Mlynska dolina 1, Bratislava




Ce sont les bancs de grés et les lumachelles des tranchées pratiquées prés
de Lipovany et dans les environs de Rapovce qui ont fourni le plus grand
nombre d’exemplaires de cette espece.

Bivalvia Linnaeus, 1758
Pteriomorphia Beurlen, 1944
Pterioida Newell, 1965
Pectinidae Rafinesque, 1813
Chlamys Roding,
(espéce-type: Ostrea islandica Gmelin in Linnaeus 1758 (= Pecten islandicus
Miiller 1776 espéce récent
Chlamys (Gigantopecten) Rovereto, 1899

Chlamys ( Gigantopecten ) palmata (Lamarck, 1819)

1819 Pecten palmatus m. — J. B. Lamarck: Histoire naturelle etc., t. 8, p. 182

1870 Pecten palmatus Lam. — M. Hoernes: Die fossilen Mollusken ete., p. 410411,
tab. 64, fig. 3a, b, ¢

1910 Manupecten Crestensis Font. — F. X. Schaffer: Das Miocin von Eggenburg,
p. 40—41, tab. 19, fig. 8, tab. 20, fig. 1, 2

1910 Manupecten Crestensis Font. var. laevis Schff. — F. X. Schaffer: ibid.,p. 42, tab. 19
fig. 5—17

1910 Manupecten Crestensis ¥ ont. var. latesulcata Schff. — F. X. Schaffer: ibid., p. 42,
tab. 20, fig. 3

1939 Chlamys palmata Lamarck J. Roger: Le genre Chlamys etc., p. 71—74, tab. 3,
fig. 3, 4, 5, 5a, 7, 7a, tab. 4, fig. 3—10

1953 Chlamys palmata Lmk. — V. Hano — J. Senes: Spodnomiocénna fauna ete.,
p- 322

1953 Chlamys palmata Limk. var. crestensis Font. — V. Hano — J. Senes: ibid., p. 322

1960 Chlamys palmata crestensis (Fontannes) — I. Csepreghy — Meznerics: Pecti-
nidés du néogéne ete., p. 35— 36, tab., 33, fig. 3—5, 7

1960 Chlamys palmata (Lamarck) — I. Csepreghy — Meznerics: ibid., p. 35, tab. 32,
fig. 9—11

1960 Chlamys palmata bipartita nov. subsp. — 1. Csepreghy — Meznerics: ibid., p. 36,
tab. 33, fiz. 8—10

1971 Flexopecten palmata crestensis (Fontannes, 1880) — F. Steininger — J. Senes
et al.: Die Eggenburger Schichtengruppe etec., p. 427 —428, tab. 27, fig. 1—2

Holotype: La figuration n’est pas donnée dans la description originale.
Les syntypes (2 valves droites) sont représentés dans I'étude de J. Roger
(1939), pl. 111, fig. 4a, 7, 7a.

Locus typicus: Selon 'auteur de I’espéce la localité type se trouverait
dans les environs de Bordeaux. J. Roger (1939) remarque que cette indication
n’est probablement pas juste, que la localité type se trouve dans les environs
de Dischingen.

Stratum typicum:?Burdigalien (?Girondien)
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Matériel: grande quantité de valves droites et gauches incomplétes, moules
internes et externes avec sculpture ainsi que des fragments.

Description: Les valves ont la forme d’un large triangle, elles sont légére-
ment convexes (les gauches un peu moins), le sommet est un peu recourbé.
La paroi des coquilles est relativement mince, mais sa sculpture lui donne une
allure vigoureuse. Sur la valve gauche on voit deux oreilles de taille égale,
assez grande, en forme de triangle rectangle. Les oreilles des valves droites
ne se sont pas conservées.

Sculpture: Les valves portent 5—7 cotes principales s’élargissant rapide-
ment du sommet vers le bord palléal. Sur la valve droite on voit généralement
deux cotes intercalaires de méme largeur, les autres se rétrécissent vers les
bords latéraux. La valve gauche porte d’habitude trois cotes intercalaires
de méme largeur. Les intervalles sont 4 peu prés deux fois plus étroits que
les cotes des valves droites, de largeur égale ou plus grande que les cotes des
valves gauches. Les cotes principales sont parfois divisées longitudinalement
par un mince sillon et forment ainsi des couples de cotes principales. Les cotes
et les intervalles sont soit lisses, soit ornées des costules radiaires secondaires.
Sur les oreilles on distingue 6—8 costules radiaires et de fines et denses lignes
d’accroissement. (Je décris la sculpture plus en détail en parlant de la varia-
bilité de la coquille — voir plus bas).

Dimensions: Le matériel, assez riche, comprend des valves de différentes
tailles. Parmi les jeunes individus le plus petit a une hauteur de 15 mm. Les
sujets adultes atteignent, au maximum, une hauteur de 67 mm, mais certains
fragments laissent supposer que les dimensions pouvaient étre encore plus
grandes, voire 80 mm.

Variabilité de la coquille: La sculpture de la coqiulle de Chlamys
palmata Lamarck est extrémement variée. L’ornementation primaire consiste
en larges cotes lisses séparées par des intervalles également lisses comme je
I'avais déja remarqué plus haut en décrivant I'espéce. Le type a4 costulation
secondaire dont les cotes principales portent chacune 6—8 costules et les inter-
valles en ont, éventuellement, aussi est désigné Chlamys palmata crestensis
Font. J. Senes (1959) a donné le nom de ,,Chlamys palmatus irregularis®
(nom. nud. *) au type & coOtes principales saillantes, a4 section arquée, avec
indices de costules secondaires; entre les cotes principales on distingue 4—5
costules secondaires dont celle du milieu est particulierement bien accentuée.
Un autre trait de la variabilité de la sculpture de Ch. palmata est la division des
cotes principales en deux qui sont tantot egalement larges, tantét I'une

* J. Senes (1. c.) ne donne pas la description de ladite sous-espéce, il la cite comme
nouvelle seulement dans la liste de la faune.
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Répartition
(G.) palmata Lm.

stratigraphique et géographique de l'espéce Chlamys
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un peu plus étroite que l'autre. I. Cseprehgy-Meznerics (1960) créa pour
ce type de sculpture la sous-espece Ch. palmata bipartita. Les cotes principales
dédoublées et les intervalles sont ou bien lisses (I. Csepreghy-Meznerics,
pl. 33, fig. 9), ou bien ces derniers ont des indices de costulation (ibid. pl. 33,
fig. 10). Notre matériel contient, outre les types mentionnés, des types de
transition. Pour plus d’évidence je donne un apergu des groupes que voici
(la sculpture seule — les cotes et les intervalles — est prise en considération).

Groupe A

a) cotes simples lisses et intervalles lisses
b) cotes costulées et intervalles lisses
¢) cotes simples costulées et intervalles costulés
Groupe B
a) cOtes principales lisses, intervalles lisses avec, au milieu, une cote bien
accusée
b) cotes principales lisses avec cotes radiaires irréguliéres plus faibles et une
cote saillante au milieu de I'intervalle
¢) cotes principales costulées (4—6 cotes secondaires), intervalles costulés
avec une cote saillante au milieu
Groupe C
a) cotes s lisses avec indice de dédoublement, intervalles lisses
b) cotes lisses dédoublées, intervalles lisses
¢) cotes lisses dédoublées, intervalles costulés
d) cotes costulées dédoublées, intervalles costulés

Remarques: J'avais déja dis plus haut que certains auteurs considérent
comme unités taxonomiques de sous-espéces les types a sculptures représentés
dans notre matériel quoiqu’on connaisses des formes de transition entre ces ty-
pes. Ainsi, par exemple, on observe des types de transition entre I'espéce type et
la sous-espéce Ch. p. crestensis Font., entre la premiére et la sous-espéce
Ch. p. bipartitus Csepreghy-Meznerics, entre cette derniére et la sous-
espece Ch. p. irregularis (nom. nud.). Chlamys rapovensis Senes (J. Senes,
1953) est trés semblable & 'espéce type. On le constate en particulier sur le
fragment figuré pl. 44, fig. 2 dont les cotes ont & peu prés la méme sculpture.
Il est vrai qu’'en décrivant Chlamys rapovensis Sene# (ibid.) dit que ,,I'inter-
valle est presque lisse*“, mais sur les photographies de son étude (pl. 44, fig. 1,2)
on voit pres nettement la costulation des intervalles (fig. 1) avec une forte
costule médiane (fig. 2). La différence par rapport a I'espéce type est le nombre
de cotes sur la valve. Selon J. Senes il y a 12—14 cotes, ce qui est presque le
double du nombre que posséde Ch. palmata si on ne compte pas les cotes
principales dédoublées; si on les prend en considération Ch. rapovensis appar-
tiendrait au groupe des variétés de Ch. (G.) palmata Lom.




Répartition stratigraphique et géographique: L’espéce Chlamys
(G.) palmata et les sous-espeéces dont il a été question sont connues dans le
domaine de la Paratéthys dans les couches de I’Eggenburgien. On les trouve en
Slovaquie méridionale, en Hongrie et en Autriche. Dans le bassin du Rhéne
elles sont représentées dans le Burdigalien supérieur (J. Roger, 1939, D. Mon-
gin, 1952). On les mentionne de I’Helvétion de la Suisse (J. Roger, 1939) —
c’est leur position stratigraphique la plus haute.

Gisements: Dans les lumachelles de Lipovany (points de prélevement no
237, 239 et 240), dans les gres de Rapovce (point de prélevement no 282).

Do tlace odporudila E. Brestenskd
Prelozila V. Andrusovd
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EVA PLANDEROVA#*

PLIOCENE SPOROMORPHS FROM THE WEST CARPATHIANS MOUNTAINS
AND THEIR STRATIGRAPHIC INTERPRETATION

(12 text-figures, 50 plates)

Abstrakt. V predlozenej praci poddvam vysledky palynologického vyskumu pliocénnych
sedimentov z oblasti Zapadnych Karpdt. Palynologicky vyskum sa robil predovietkym
z faunisticky alebo litologicky charakterizovanych sedimentov. Tymto sa ziskal pelovy
obraz zo vietkych stupfiov pliocénu. Zachytenim vyskytu jednotlivych druhov sme
ziskali cenné udaje o zastupeni uréitych floristickych celkov pre jednotlivé stupne
v pliocéne. Pre niektoré rody, ako Tilia, Carya, Alnus, Fagus, Saliz, Slowakipollis, sme
ziskali prehlad druhového zasttipenia od spodného pliocénu po kvartér. Niektoré pozoro-
vania nadviizuji na price najmi nemeckych palynolégov. Z vysledkov palynologického
vyskumu sme ziskali cenné mikrofloristické podklady pre ¢lenenie plioeénnych sedimentov
na tizemi v. ¢asti Zépadnych Karpdt.

7 paleontologického hladiska st podrobne analyzované klimatické podmienky pocas
sedimentécie jednotlivyeh pliocénnych stupiiov. Zhrnuté s tu pozorovania o vplyve
zhorgenych klimatickych podmienok na floru. Zistilo sa, ze klima v pliocéne podliehala
neustdlemu ochladzovaniu a zmendém vlhkosti. ktoré vyrazne ovplyvnili pliocénnu vege-
tdciu. V systematickej ¢asti som spracovala najcastejsie sa vyskytujice sporomorfy,
ktoré st zaradené do botanického systému. V tejto kapitole si1 uvedené aj opisy novych
morfologickych druhov a poddruhov.

Introduetion

Presented are the results of detail palynological examination of Pliocene
sediments, particularly from Southern Slovakia and from the northern margins
of the Podunajské niZina (lowlands). To get the palynological characteristics
of Pliocene sediments I have used sediments with their age determined
by fauna. This should represent a basis for the pollen characteristics of all
Pliocene stages serving for the future age determinations in fresh water sedi-
ments, sterile in microfauna. The samples were mostly taken from bore-holes,
samples were treated from appoximately 25 bore-holes and appoximately,
250 samples were evaluated.

* Geologicky tistav Dionyza Sttra, Mlynskd dolina 1, Bratislava
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‘Bore-holes from which samples are evaluated for pollen analysis

South western DV, Ma, VL-7, B-13, B-25, N.7, N-8, VR-1, 2, 3, ZM-1, ZM-8,

Slovakia RH-8, RH-9, RH-18 ARY g Dvis
Danubian lowlands VOK — bore-holes

Eastern Slovakia VN — bore-holes

The results of pollen analysis from the areas under study were correlated
with results from Bohemian and other Pliocene areas in Central Europe.

The laboratory methods were chosen according to the nature of rocks
Joal sediments were traeted by KOH, or Na OH; calcareous clays by HCI
and HF,

This work consists of four independent chapters.

A. A brief geological characteristics of Pliocene in Western Slowakia

B. Palynological evaluation of Pliocene sediments and their stratigraphical
and ecological interpretation

C. Correlation of West-Carpathian Pliocene based upon palynological
research

D. A systematic charakteristics of sporomorphs from Pliocene sediments,
in the area of the Western Carpathians mountains.

In the first chapter, i. e. in the geological characteristics 1 have used the result
of geological works, mapping and complex research in the areas of interest.

".
7/
\_ Bratisiava

oblasti z ktorgch boli spracované palynologicky
& pliocénne sedimenty

The map of Pliocene regions in Slovakia, of which pollen analysis was carried out
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In the palynological evaluation of Pliocene stages I tried to find changes
in the pollen composition owing to changes in ecological factors beginning
with the Earliest Pliocene up to Pleistocene. In the chapter of systematic
treatment of sporomorphs I preferred the natural system, and also the arti-
ficial species were ordered into higher taxons as far as it was possible. When
the sporomorphs were determined only according to the morphological system.
I relied first of all upon the system by R. Potonie published in Synopsis
(1956 — 1970), W. Krutzsch (1967), Mai (1961), Thomson and Pflug
(1953), Nagy E. (1969) and other authors, who dealt with the systematic
treating of Upper Miocene and Pliocene sporomorphs.

The tables of photographs of pollen grains were photographed by immerse
oil, with an objective H (90) I. 30 and projective 4,1 to 2,5. All the photographs
were magnified 1 000 x. In case when different magnification was used, I hawe
marked it on the respective figure.

A brief geological characteristies of Pliocene in Western Slowakia

In the area of West Carpatians mountains, Pliocene sediments have graeter
thickness especially in the Czechoslovak part of the Vienna basin, in the
Podunajsk4 niZina (lowland) and in its protuberances, and in Eastern Slovakia.
Since the material for palynological evaluation was mostly taken from the loca-
lities and bore—holes included the region Nitra, Levice, Vrible and Zlaté
Moravce. It is necessary to give at least a brief geological sketch of the area
studied. Lithology, paleontology and petrography of this region were mostly
dealt with by E. Brestenska (1963, 1967, 1970) Z. Priechodskd (1967).

The stratigraphic division of Pliocene was done according to the suggestions
by the Commisison for Parathetys (1971). So the Pliocene is divided into
Pannonian (Malvensian), Pontian (the coal series, coloured series), Rumanian
(Levantin — the Koldrovo formation).

Pannonian as for lithology, there are grey and green — grey
calcareous clays, in some places with macrofauna
The Caspi — brackish formation is terminated by Lower Pannonian, and
the next period is characterized only by a freshwater sedimentation.

Pontian is divided into a lower — coal series and an upper —
coloured series
The coal series in the region under study developed into two formations:
1. a shore facies with lignite seams.
2. a green facies corresponding to places more distant from the shore, in a con-
siderably shallow lake environment. Such are clays, marly clays with thin
seams of coal clays.
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Coloured series

In the region under study, in the northern projection of the Podunajska
nizina (lowlands) this sequence of beds is most extended. Incleded are grey
and coloured clays. In some places the beds display a gravel — sandy character.

Rumanian (Levantian).

In these beds predominant are sandy — clayey gravels with intercalations of
sands and sandy clays.

Palynological evaluation of Pliocene sediments and their stratigraphieal
and ecological interpretation

1. Stratigraphical distribution of some sporomorphs in Pliocene. In difference
from the Miocene flora, in Pliocene certain gradual decrease of subtropical
elements may be observed. The decrease is most conspicuous in Pontian. As for
stratigraphy, important is a group of pollen Tazodiaceae — Nyssacaceae
and the genus Engelhardtia.

Among Cryptogammae also fern — like plants from the genus Lygodium
(Trilites ) occur, which were most probably resedimented in the Pliocene. More
numerous are arctotertiary species of flora and the flora of moderate climate,
as e. g. the species of the genera Betula, Alnus, Quercus, Fagus, among coni-
ferous Pinus, Abies, Picea, Lariz, among Cryptogammae the species of the fami-
lies Polypodiaceae, Sphagnum, Osmunda, Cyatheaceae and others, which are also
common in Miocene and Pliocene. The Pliocene pollen associations are richer
in plant element when compared with Miocene pollen associations.

An important share on the pollen composition have Asteraceae, Umbeliferae,
Oenotheraceae, Chenopodiaceae, Rhamnaceae, Ericaceae, Liliaceae, Graminae.
In the Miocene pollen spectra they are mush rarer .

In the course of Pliocene it is not possible to speak a conspicuous climatic
boundary which could undermine a complete change of flora. Pzlynological
analysis shows that Upper — Sarmatian flora corresponds to Lower Pannonian.
Only as late as Pontian more conspicuous changes appeared in comparison
with older Upper Miocene and Lower Pliocene sediments:

In the tables (1 — 7) we may see that certain pollen species do not even
pass into Pontian (e. g. Nyssapoll. kruschi, subsp. analepticus, Momipites
punctatus, Triatriopollenites sp.), whille others pass only in a decreased amount
(Engelhardtia, Myricipites rurensis, Liquidambar sp. Ilex sp.). In the coloured
series of Pontian and in Rumanian the species of the family Salicaceae, Acer,
Betula, Alnus predominate. The Koldrovo formation (Rumanian) is characteri-
zed by typical, minor spheroidal organic remains with small spicules running
out of the exine. They are not determined more accurately taxonomically.
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Most probably they represent freshwater plankton, characteristic for the Kol-
rovo formation (Rumanian).

The Pontian coal formation is typically represented by fern — like plants
and various species of the genus Eleagnus (Slowakipollis). The coloured series
of Pontian is interesting by a very rapid development of the family Salicaceae.
Also the genera Abies, Keteleria, Lariz. are more abundant in Pontian than
in Lower Pannonian. For the stratigraphic division of Pliocene according
to sporomorphs several moments are important: the decreasing amount
of the pollen group of Taxodiaceae — Nyssaceae — Myricaceae, Engelhardtia.
The genus Momipites occurs less frequently in Pliocene than in Miocene. Its
occurrences in Lower Pannonian and Pontian are also different.

In the Pontian very abundant are woody plants of the climate of mild zone,
such as Betula, Alnus, Acer, Salix, Eleagnus herbaceous, Nap. especially the
Asteraceae and grasses.

In the coloured series of Pontian very frequent are Salicaceae, Quercus,
Fagus, Caryophyllaceae and herbaceous types Artemisia, Umbeliferae, Cheno-
podiaceae.

The Koliarovo formation (Rumanian) is characterized by round pollen grains
and an association of herbaceous plants. Sporadically occur also Miocene types
of sporomorphs, such as Liquidambar, Tsuga, Carya, Castanea.

These comparisons lead to the following stratigraphical conclusions:

1. The Upper Sarmatian flora is resembling the Lower Pannonian flora in its
basical features. Consequently, the palynological method fails in determing
differences between Sarmatian and Lower Panonian.

2. Conspicuous are age differences between Lower Pannonian and Pontian,
and between Pontian and Rumanian. These differences may only be found
by detail study of rich Pliocene material and by the study some species between
Miocene and Old Pleistocene. This problem will be treated more thoroughly
in the next chapter.

3. Between Pliocene and Pleistocene are conspicuous floral differences in our
territory. This problem is, however, dealt with in an article about the floristic
boundary between Pliocene and Pleistocene (in print.). So in the tables here
only occurences of some species in Pleistocene are presented.

The evaluation of flora as indicated by plant genera

Interesting is occurrence of the genus 7Tilia in Pliocene material. In this
we may link up with the stratigraphical work by Mai (1961) who studied
in detail the occurrence of the species of the genus 7'ilia in older sediments
in Germany.

Among our material is the species Intratriporopollenites polonicus H. D. Mai
(1961). The author presented such species from Pliocene and the beginning
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of Pleistocene. In our country this species occurs in the coloured series of Pon-
tian and in Older Pleistocene. So the stratigraphical diapason corresponds
to the data by Mai (1961). The species Intratriporopollenites instructus presen-
ted by Mai (1961) only from Lower Miocene, occurs — in our country —
together with the subspecies 1. instructus soebyensis H. D. Mai (1961) also
in the Pontian coal series. The species Intratriporopollenites cordataeformis
is very frequent up to Pleistocene. The new — species Intratriporopollenites
maii (n. sp.) is only in the Pontian coal formation. Other forms of indetermined
species (L. sp. 1, 1. sp. 2) occurred only in the Pontian coal formation. In other
Pliocene stages they were not found so far. Mai (1961) quoted the main occur-
rences of the species Intratriporopollenites cordataeformis in the Reuverian stage
which our Koldrovo formation corresponds to. Among our material this species
is most abundant in the Pontian coal series. So in the basical features the strati-
graphy of the species the data on the frequency by Mai (1961). Differences
are only in the distribution of the species /. instrictus, which is also present
on Pliocene in our country.

The genus Carya is in Pliocene represented by three different forms (accor-
ding to their size). 3

The morphoform of the genus Carya of the smallest diameter (up to 25u)
occurs in our material from Lower Pannonian. The morphoform of the size
to 37u occurred also in the Pontian coal series, and the morphoform up to 50
occurred also in the Latest Pliocene. The phylogenetic relationship of these
morphologically different forms should be devoted more attention in the future.

The genus Plerocarya is — in our material — represented by more different
species, as for the size (the smaller ones to 30y, the larger ones to 40u) and as for
the forming of pores. The common species P. stellatus (R. Pot. et Ven. (1934)
Thierg. 1938, occurred more frequently in the Older Pliocene. The species
Pterocaryapollenites stellatus subsp. anulatus n. f. subsp. occurs only in Pontian.
This form has not been found in older sediments, neither in Sarmatian.

The genus Alnus occurred in our Pliocene in two forms: a four — pore
and a five — pore. The four — pore forms are usually smaller, being more
frequent in Older Pliocene. The five — pore types are more abundant in the ma-
terial studied and they are distributed all over the Pliocene.

Very abundant is the group Salicipollenites, belonging perhaps to the family
of Salicaceae according to the systematics of the recent plants. The group
of Salicipollenites is abundant in the Pontian coloured series.

A particular attention should be paid to vertical distribution of species
of the family Salicaceae from older sediments to younger in order to find
genetic relation-ship between the morphologically different pollen of this family.

The other very frequent group is Tricolporopollenites microreticulatus it is
distributed over the Pontian coal series and in Lower Pannonian.
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The genus Ulmus occurs in Pliocene by two form species: Ulmipollenites
undulosus is mainly in Lower Pannonian and Pontian. The larger form of
the genus Ulmus is only in the coal series.

The genus Liquidambar is represented by three species. Liguidambarpolleniles
carpaticus n. fsp., Liguidambarpollenites fsp. L. styracifluaeformis. The greatest
vertical distribution has L. styracifluaeformis occurring almost all over Pliocene.
L. carpaticus occurs only in Lower Pannonian and Pontian, while Liquidambar-
pollenites fsp. only in the Pontian coal series.

The genus Slowakipollis (Eleagnus) has a very rich species representation
in the material studied. Interesting is that all species oceur only in the coal
series and some in Rumanian. The decisive majority of the species are in
Pliocene. In our territory they are rare in Miocene.

Very typical is the occurrence of the family Chenopodiaceac in younger
Pliocene. In the material studied this family is represented by three forms,
of which only species Chenopodipollenites multipler was determined (Weyl.
et Pf. 1957) W. Kr. 1966. These forms are typical components of Young —
Pliocene and Pleistocene flora. Evidently to this family belongs also Periporo-
pollenites nigricans n. fsp. occurring only in the Pontian coal series. It is resem-
bling to the genus Chenopodipollenites, partially different in morphology.

The genus Fagus has two morphological forms in Pliocene material. The smal-
ler one is up. to 40u. Faguspollenites fsp. the minor form, distributed all over
the Pliocene, and Faguspollenites fsp., the major form (50p — 52u) is only
present in Lower Pannonian and Lower Pontian.

Quercoid forms from the family Cupuliferae are most frequent in the Pontian
coloured series, except the species Tricolporopoll. asper, that is more frequent
in Lower Pannonian than in Younger Pliocene. This species is, however, also
known from Miocene, in Pliocene it is less frequent. Quercoidites henrici is
certainly, resedimented from older Miocene sediments.

The study of the evolution of a certain pollen group, their changes in a grea-
ter time interval may result in phylogenetically and stratigraphacally im-
portant results.

I intend to study the species alterations beginning with Lower Miocene
and to determine their phylogenetical relationship still more accurately.

Paleoecological observations in Piiocene of West Carpathians mountains

The problem of Pliocene climate was partially dealt with in the stratigraphic
evaluation. According to pollen association, in the whole Pliocene period studied,
the climate was colder than in Middle Miocene. In Lower Sarmatian there still
were tropical sporomorphs, some species of tropical ferns, among Angiospermae
the families Symplocaceae and Sapotaceae. This period was followed by cooling,
perhaps after Middle Sarmatian dry arid period. Such arid climate was in Cen-
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Fig. 1 The table of the approximate percentual amount of stratigraphically important
sporomorphs in the Pliocene of the West Carpathians (mountains), with a climatic curve

tral Europe, and flora of this period had more or less steppe character. (Accor-
ding the paleobotanical results from central Europe.) The consequent cooling
reached our territory in Upper Sarmatian, the climate became humid and abun-
dant vegetation reappeared. This only concerns the plant elements of mild
warm climate with a limited occurence of subtropical vegetation lasting over
from Sarmatian. This is why in Lower Pannonian no such essential climate
changes were observed which could affect the nature of Upper Sarmatian
flora. In Lower Pannonian there was still subtropical moor formed by the re-
presentatives of the family T'axodiaceane — Nyssaceae and by the genus Seguoia,
Myricaceae, together with xerophilous and thermophilous species of the genus
Engelhardtia. The composition of flora is, however, rather monotonous and com-
paratively poor as for species.

In the coal series vegetation is very abundant. Obviously conditions were
particularly favourable for the evolution of flora, although the cooling advan-
ced, and some types of the family Myricaceae, the genus Momipites and other
Miocene genera did not pass into Pontian. In comparison with Lower Panno-
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nian, the climate was more humid and conditioned the boom of vegetation
very rich in species. In the Pontian coal series are very rich various Crypto-
gammae plants and Coniferae. Among Angiospermae especially the genus Elae-
agnus, the species of the family Cupuliferae, family Juglandaceae, Betulaceae,
Fagaceae and others, their frequency is partially illustrated by tables with
graphical marking of occurrences.

From the veiw of climate evolution we may state, that this was a colder
and more humid climate of the mild zone, when compared with Lower Pan-
nonian. In the Pontian coloured series new floral elements appear as indicated
by great variety of the genus Saliz. The genus Saliz in tertiary sediments
indicates always cooling, when considering its temperature requirements.

The rich development of this species and decrease of other species which
were still present in the coal series (T'ricolporopollenites cingulum brithlensis,
Liquidambar poll. carpatica, Liquidambar poll. fsp. and other) may indicate
further cooling. The flora of the coloured series is rich in species. Vegetation
was abundant, only Cryptogammae were poorer, while herbs were more abun-
dant especially Asteraceae, Chenopodiaceae and the genus Artemisia. There is
no marked climatic cooling between the coal and the coloured series, yet the
winter period is still longer. Owing to that, more resistant woody plants appe-
ared (Saliz). In protected places there are still subtropical elements of flora
(Carya, Pterocarya, Nyssaceae, Castanea). The family Myricaceae and the genus
Engelhardtia are absent in the coloured series. The youngest Pliocene period —
Rumanian was studied by numerous bore-holes. On all the localities studied,
flora was approximately the same, monotonous comparatively poor as for
species. It is the flora of mild climate, rather poor species when compared
with the recent flora. The flora has almost steppe character, with some woody
plants. Abundant are mainly herbs of the type Artemisia, Umbelliferae,
Asteraceae, Graminae. Among woody plants Castanea, Carya appeared, and some
types of the family Cupuliferae. In all samples were small round pollen grains,
but their appurtenance to recent flora is not certain so far. They occur in all
samples of the Koldrovo formation and do not pass into Pleistocene. Neither
were they found in the coloured series nor in older sediments.

The pattern of the flora of the Koldrovo formation shows that climate was
cold, comparatively dry, of almost steppe-character. In Rumanian, the climate
is more different from that in the coloured series then it was between the pre-
ceding stages.

In spite of the fact, that no climatic changes, neither substantial changes
in the composition of flora, we may say that in certain periods which roughly
correspond to the Pliocene stages, also Pliocene climatic changes may be obser-
ved. The climate has a trend to get still colder as indicated by alternation
of the year’s periods and by longer cold period than the warm one.
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The cooling of climate in Pliocene is of a different character from the evolu-
tion of climate in Oligo-Miocene, which has no tendency of cooling, only alter-
nation of more favourable and warmer periods with colder ones. Changes
in climate temperature were accompanied by changes in humidity of the climat
which makes the paleoclimatic pattern in the separate Pliocene periods more
complete. Concluosions, inspired by changes in Pliocene climate, required
a complex avoluation of the whole flora from several localities in Slovakia.
The conclusions may be summarized as follows:

1. The climate in Pliocene was gradually cooled, and evoked changes in the
composition of vegetation.

2. The climate in Lower Pannonian has numerous characteristics in common
with the Upper Sarmatian climate, and it is difficult to distinguish them by
floristic criteria. In this period climate was mild, warm, dry, with a comparati-
vely monotonous pollen pattern.

3. In the Pontian coal series, gradual cooling formed favourable condition
for luxuriant of vegetation, particularly owing to more humid climate. Some
subtropical plant elements decreased in number, and vegetation of warmer
mild, humid zone was very rich in that period. The climate of this period may
be compared with that of the present-day mild zone.

4. No substantial differences are between the climate of the Pontian coal
series and of the coloured series. Evidently, the colder, humid climate of this
period might cause the appearance of vegetation resembling that of the coal
series. Still the flora of the coloured series may be distinguished from that
of the coal series. The colder climate of this period supports the growth of
herbs, and willows among woody plants more than in the preceding period.

5. A more conspicuous change in climate took place between Pontian
and Rumanian periods, when the climate got colder and more arid. Vegetation
was poor in species then, the climate was perhaps colder than the climate
of the present mild zone. On protected places remained still Miocene plant
elements. Some of them passed over into Villafranchian.

Correlation of West — Carpathian Pliocene hased upon palynological research

In the area of the West Carpathians palynological research was not paid
sufficient attention, especially concerning Pliocene sediments. The first brief
report on the division of Upper Miocene and Pliocene was presented by E.
Planderovd and Z. Priechodsk4 (1965). In the Bohemian basins palyno-
logical evaluation of Pliocene sediments was carried out by B. Pacltovi
(1961, 1963). This authoress, basing upon isolated occurrence of Miocene
sporomorph and on numerous occurrences of Pliocene sporomorphs considers
the Lednice sediments Upper Pliocene (Reuverian) as for age. This flora is
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in an agreement to a certain extent-with our results conserning Upper Pliocene
sediments, with the exception of the genus Symplocos, quoted by B. Pacltovi
from Reuverian. In Slovakia this genus appears only up to Middle Miocene,
it was, perhaps, resedimented into the Lednice beds. Neither the family
Myricaceae occur in our Pliocene (Rumanian).

To the south of Marianske Lazne the authors N. Gabrielovd — Z. Konza-
lovda — Lochman (1970) studied Tertiary sediments. Basing upon palyno-
logical results they ordered the sediments studied to Reuverian, i. e. to the La-
ter Pliocene. A comparison of our data on Pliocene shows that our Reuverian
flora (Rumanian) correspoding to the Koldrovo formation is qualitatively
different from Upper Pliocene, in the region around Marianske Lazne. Less
frequent are Miocene plant elements, such as Tazodiaceae, Sequoia, Sciadopitys
and Pinus type Haploxylon. The herbaceous elements are more numerous
and varied.

Pliocene flora from the vicinity of Matra in Hungary was presented by
Nagy E. (1958). This flora may be correlated with our Pontian flora. Similar
by the area studied also in the Pliocene of Matra there are representatives
of Miocene flora (Taxodiaceae, Myricaceae, Engelhardtia, etc.).

Among the German authors palynological examination of Late — Pliocene
sediments was mainly carried out by G. Leschik (1951). This author presented
results of pollen analysis of such sediments from Buchenau. The pollen associa-
tion quoted by Leschik does not comprise numerous Miocene elements. Also
the occurrence of the family Myricaceae is doubtful. The genera Plerocarya
and Carya occur in our Late — Pliocene as well. Pinus silvestris is much more
frequent that Pinus type Haploxylon.

F. Thiergart (1954) decribed Pliocene flora from Willershausen: This flora
has the nature of Pliocene flora, but for a high percent of the family 7'axo-
diaceae and some Myricaceae family, which in our Pliocene may only be found
in Lower Pannonian. The composition of other sporomorphs corresponds,
however, also to our pollen diagram, particularly to that from older Pliocene.

In Poland, Pliocene sediments were widely examined by Doktorowicz —
J. Hrebniczka (1957). The authoress determined the age of the pollen
spectra to Lower and Middle Pannonian.

Among coniferous woody plants most frequent was the genus Pinus, parti-
cularly Pinus silvestris. Other Coniferous were less frequent than in our Pan-
nonian. The family Taxodiaceae was more abundant in our country than
in Polish Pliocene.

In the pollen spectrum among Angiospermae most frequent are Saliz, Carya,
Pterocarya, Myrica, Betula, Corylus, Carpinus, Alnus, Fagus, Quercus, Castanea,
Tilia, Nyssa, Pollenites edmundi, Ericaceae, Asteraceae, Graminae, Rosaceae,
Oenotheraceae, Nuphar.
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A comparison of the freguency of pollen of Angiospermae showed approxi-
mately the same association of woody plants as in our pollen spectrum, only
the Pannonian are somewhat poorer. Our pollen pattern of the Lower Pannonian
is comparatively poorer in species than that of the coal series, but some woody
plants of Miocene flora as Taxodiaceae, Carya, Castanea, are more abundant.
In Polish Pliocene from Olityn very frequent are Nypheaceae, which are less
numerous also in our Pannonian. Generally, the NAP component in the Polish
Pannonian occurs less frequently than in our Pliocene.

From the view of ecological comparison, already in Pannonian may be
found certain difference in climate: the Pannonian climate in Southwestern
Slowakia was warmer than in Poland. Differences in the temperatur of climate
are not so conspicuous that different plant associations should be expected,
only the number of thermophilous elements is higher in our Pannonian than
in Poland. These conclusion are based upon the supposition that it is the Lower
Pannonian as our, in the sence of international classification of Pliocene.

Systematie part
SPORITES
Phyllum: Mycophyta (Fungi)
Classis: Ascomycetes

The spores of Fungi occur in the whole Pliocene material. In some places
they are more abundant, as e. g. in the Pontian coal series — which is, however,
unimportant for stratigraphy. They are present in earlier formation as well
as in the latest. From the view of paleoecology we may only state that the lack
of the spores of Fungi may indicate a locality covered by water for a longer time.

of. Ascomycetes
PL T, fig 1

A dark, elongated spore, with thick, more — layered exine. It is dark —
brown, its size is up to 40u. Occurs sporadically almost in all Pliocene sediments.

cf. Ascomycetes
Pl. 1, figs 2,8

The spores of Fungi of different shape from those presented in literature.
Exine is thick, dark brown and the whole spore is brown, of a triangular shape.
According to the exine and according to the colour of the spore we may state
that it belongs to the class of Ascomycetes.

Occurrence: sporadical in the coal series
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Ascomycetes
Pl 1, figs 4—7
The spores of Fungi with the size 22 — 25y occur quite frequently in the en-
tire Pliocene material. Most frequent are the forms of two connected cells
of darkbrown colour.

Occurrence: abundant in all the material examined

Phyllum: Bryophyta
Classis: Musci
Remains of moss reproductory organs
Pl-1, fig. 8

The shape is round, confined, size 66y, narrowed in one pole. All over
the surface are radial stripes runninf between the narrowed and the wider ends.
The stripes are crossed by transversal, dense stripes. Perhaps they form a part
of theca in Musci.
Occurrence: very rare in the Pontial coal series

Family: Sphagnidae
Genus Stereisporites Thomson et Pflug 1953
Stereisporites stereoides stereoides (R. Pot. et Ven. 1934) Th.
et Pf. 1953
PL 1, fig. 12
The occurrence of this spore is abundant, particularly in the coal series.
It is identic with the species described and depicted by W. Krutzsch (1963
b, Pl. 3:10—11) who found it in the main seam of the Rhine brown coal.
Occurrence: abundant especially in the Pontian coal series
Botanical appurtenance: Sphagnum sp.

Stereisporites cf. stereoides stereoides. (R. Pot. et Ven.
1934) (Th. et Pf. 1953), subspf. stereoides, W. Kr. 1963 b
PL 1, fig. 9

Stereisporites stereoides W. Krutzsch (Pl 3: 6-—7)

The thick exine is up to 2,0u. The Y-mark occupies 5/5 of the spore body.
Tts exine is somewhat thicker than of the species described.

Occurrence: constant, particularly in the coal series

Botanical appurtenance: perhaps Sphagnum

Stereisporites cf. veruancoris W. Kr. 1963 b
Pl I, figs 10, 11

1963 Stereisporites veruancoris W. Krutzsch (ab. 13 : 8—19)
The shape of the pollen grains is trilete, rounded on poles. Size : 37u. The exi-

ne is two — layered, smoth. Its sculpture ischagrenate.The Y-mark occupies
5/5 of the spore body, and is waved. By its shape and by the Y-mark it resemble
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the species S. veruancoris W. Kr. 1963 b. The thickness of exine is, however,
different.
Occurrence: Permanent in the Pontian coloured series

cf. Stereisporites
PL T, fig. 13; P1. 1T, fig. 1

A trilete spore, almost spheroidal. Size: 28u. The Y-mark occupies 4/5
of the spore body. The thickness of exine is different from that of the species
described among this rich genus. The exine of our species is somewhat thinner
than in the described species of the genus Stereisporites. According to E. Ryb-
ni¢kové (oral communication) it is the genus Pteridium, the species P. aquili-
nwm without perisporium.
Occurrence: abundant in Pliocen. Since there was a lack of recent compara-
tive material (of this species), the appurtenance of this spore remains proble-
matic.
According to Erdtmann (1954) the species Pteridium aquilinum is largerthan
our species, and its Y-mark is also longer.

Phyllum: Pteridophyta
Classis: Lycopsida
Fam: Lycopodiaceac
Genus: Retitriletes

Retitriletes annotinioides W. Kr. 1963 a
Pl 1T, figs 2—4

1963 a Retitriles annotinioides W. Kruztsch Tab. 19 : 1—14),

Its shape is irregularly rounded. Size: 35u. The structure is reticulate,
dentated on periphery. The size of mesh: 7 — 8u. A similar species was
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mentioned by Stuchlik (1964, ab. II., 1,2,7,8) from the locality. Rypin,
under botanical name Lycopodiuwm annotinum L. and Sontag (1966) from
the Low-Lusatian coal seam.

Occurrence: Sporadical in Pontian

Botanical appurtenance: perhaps Lycopodiwm annotinum L.

Retitriletes ef. microides W. Kr. 1963 a
Pl 1T, figs 5—6

1963 a Retitriletes microides W. Krutzsch (82, Tab. 2 : 5—6). Atlas II. p. 82 (26)

The shape of the body is rounded. Size : 30yu. Its structure is reticulate. Size:
3—4u. On the contour the structure is running out into spiculous elements,
1—2u long. By these and by the exine it differes from the species described
by Krutzsch (1963 a). Its shape, size and sculpture resemble those of the spe-
cies R. microides.

Botanic appurtenance: Lycopodium sp.

Ocecurrence: sporadical all over Pliocene

Retitriletes moraviensis n.fsp.
PL 11, fig. 7

Holotypus: bore-hole ZM — 1 40,5 — 40,7 m. Nr. of cross. table 5/116,0/32
Locus typicus: Zlaté Moravce, coal series

Stratum typicum: coal series — Pontian.

Orig. preparation: Bratislava, GUDS.

Diagnosis: The shape of the spore is irregularly rounded, trilete. The exine
is thick, obviously more layered. Its sculpture is reticulate. The mesh: 3—4pu,
running out into long, dense spiculous elements. The Y-mark is conspicuous,
occupying 5/5 of the spore body.

No similar species was found in literature. It is most resembling to the species
Retitriletes rueterbergensis rueterbergensis W. Kr. 1963, particularly by the den-
sity of spiculous elements, by the shape of exine and by the Y-mark. Its sculp-
ture is different. While in the species R. rueterbergensis W. Kr. 1963 the mesh
is round, in our species it is elongated.

The species is named according to the locality near Zlaté Moravce.
Botanical appurtenance: Perhaps the species of the genus Lycopodium

Lycopodium selago L.
Pl 11, figs 8—9

The shape of the spore is trilete; size: 32u. The exine is thin, without spicu-
lous elements. The Y-mark occupies 5/5 of the spore body. The structure is
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reticulate, the mesh is comparatively small, elongated, the diameter is up
to 1,5u. There are thickenings on the corners of the body.
Occurrence: sporadical

Lycopodium cf. selago L.
Pl 11, fig. 10
A trilete spore. Size : 40u. The exine is thin, thickened on corners. The sculp-
ture is reticulate. The Y-mark occupies 5/5 of the spore body. Its sculpture
is different from that of thelspecies L. selago L. Its mesh is smaller than that
of the species L. selago.
Occurrence: sporadical in Pontian

Retitrileves irregularis irregularis W. Kr. 1963 a
Pl 11, fig. 11
1963 a Retitriletes irregularis irregqularis Krutzsch (Tab. 35: 1 —4)
The spore of this species is considerably abundant in the coal series and in Ru-
manian. Krutzsch (1963) found the spore in Mio-Pliocene of Eastern Branden-
burg. Botanical appurtenance: Lycopodium sp.

Retitriletes clavoferoides n. fsp.
Pl 111, fig. 1

Holotypus: RH—8 15,8, cross. — table Nr. 7/49,3/112.
Locus typicum: Zlaté Moravce
Stratum typicum: Pliocene
Diagnosis: The shape of the spore is round, size: 25—26u. The exine is
two-layred, with conspicuous clavate structure. The Y-mark occupies 5/5
of the spore body.

By the structure of its exine this species resembles that described by
Krutzsch (1963a) as Retitriletes flaemingensis. In our species the mesh struc-
ture is different from that of R. flaemingensis with longer mesh and with long,
not dense claves. The mesh structure of our species is finer and the mesh is
small. Claves on the exine are denser, fitted on shorter stalks.

Derivatio nominis: named after the clavate structure of the exine.
Occurrence: sporadical
Botanical appurtenance: Lycopodium sp.

Genus: Verrucingulatisporites Kedves (1961)
cf. Verrucingulatisporites
PL III, figs 2, 3
The shape of spore is trilete. Size: 40yu. The structure is reticulate. A com-
paratively narrow smooth cingulum is waved on margin. The Y-mark occupies
5/5 of the spore body.
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Botanical appurtenance: perhaps family Lycopodiaceae
Occurrence: coloured series, Pliocene
Ordo:Selaginellales

Fam: Selaginellaceae
Genus: Echinatisporites W. Kr. 1959
Echinatisporites cf. hidasensis Nagy E. 1969
Pl II1, fig. 4

1969 Kchinatisporites hidasensis Nagy (p. 89. Tab. 13 : 1, 3, 15 16)

The shape is almost round. In our exemplar the spore is cracked. The exine
is approx. 1y thick. The height of spicules is up to 2u. The Y-mark occupies
1/3 of the spore body. The size of the spore is 40u. According to the description
of the species E. hidasensis, only it differs by the density echinate elements.
Occurrence: sporadical, Lower Pannonian
Botanical appurtenance: perhaps Selaginellaceae

Echinatisporites fsp.
Pl. 111, fig. 5

A round spore of the genus Echinatisporites W. Kr. Spicules are 4 — 5u long,
dispersed all over the surface of the spore. The Y-mark is small, inconspicuous.
It is resembling of the species E.longechinatus W.Kr.1959. Only the eschinate
elements are more densely arranged.

Occurrence: Sporadical in the Kolarovo formation

Classis: Pterospida
Ordo:Osmundales
Fam: Osmundaceae
Genus: Baculatisporites Th. et Pf. 1953
Baculatisporites nanus nanus W. Kr. 1967
PL IT7, figs 6—7
1967 Baculatisporites nanus nanus W. Krutzsch (PL 13 : 2-7)

The spore is indentic with the species described by Krutzsch (1967) who
found it in Pliocene brown coal series. In our country it is abundant in the coal
series.

Baculatisporites cf. nanus W. Kr. 1967
P1. ITI, figs 8—9

The size of the spore is 30y, the structure —4,5u, low, irregular, baculate.
The Y-mark occupies 4/5 of the spore body. By the structure of its body it
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corresponds to the species Baculatisporites (probably) nanus described by
Krutzsch, only the density of small bakulae is smaller than in our species.
Occurrence: Sporadical, particularly in the Pontian coal series.
Botanical appurtenance: Osmunda sp.

Baculatisporites quintus (Thomson et Pflug 1953) W. Kr. 1967
PL IT1, figs 10, 11

1967 Baculatisporites quintus. Krutzsch (Pl. 6. : 8 — 9).

Occurrence: very abundant in the Pliocene material studied, especially

in the coal series.

Botanical appurtanance: perhaps Osmuda regalis

Baculatisporites fsp.
PL IV, figs 1 -7

A trilete spore. Size: up to 654 in diameter. Baculate structure. The Y-mark
occupies 3/5 of the spore body. The exine is 2y thick. The species cannot be
determined more accurately, neither when compared with literature. -
Occurrence: Sporadical in Pliocene, most abundant in the Pontian coal
series.

Ordo: Filicales
Genus: Leiotriletes (Naumova 1939), R. Pot. et Kremp. 1954
Leiotriletes wolfii W. Kr. 1962 b
PL V, figs 13
1962 Leiotriletes wolfii Krutzsch. (PL. 8 : 1 — 13)

A triletes spore with smooth exine, which is rather thin 1x. The Y-mark
extends to 4/5 of the spore body. Size: 35—40u. In our country they are quite
frequent in Lower and Upper Pliocene.

Botanical appurtenance: perhaps Polypodiaceae or Cyatheaceae

Leiotriletes microlepidoidites W. Kr. 1962 b
PL V, figs 6—8
1962 b Leiotriletes microlepidoidites W. Krutzsch (PL 8 : 5—12)

A smooth, trilete spore. Size: 27 u. The Y-mark extends to 5/5 of the spore
body. The exine is thick, more — layered.

Occurrence: abundant all over Pliocene.

Botanical appurtenance: perhaps the family Cyatheaceae
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Leiotriletes cf. microlepidoidites W. Kr. 1962 b
PL V, figs 9, 10; pl. VI, fig. 1

The shape of the spore is trilete, more rounded than the preceding species.
1t differs from microlepidiodites by its size. Our exemplars have 35y in dia-
meter.

Occurrence: Very abundant in Pliocene, particularly in the coal series.
Botanical appurtenance: Cyatheaceae

Leiotriletes maxzoides W. Kr. 1962spp. maximus Pf. 1953, W. Kr. 1959
Pl. VI, figs 2—3

A trilete spore. Size: 100x. The Y-mark extends to 2/3 of the spore body.
The description of the spore corresponds to the description by Krutzsch
(1963).

Occurrence: sporadical in the Pontian coal series
Botanical appurtenance: The species described belongs perhaps to the ge-
nus Lygodiwm.

Leiotriletes fsp.
PLLV, figs 4, 5

A trilete spore of brown colour. Size: 37y Exine, smooth, 24 thick.
Occurrence: sporadical in the Pliocene material.

Genus: Laevigatosporites Ibrahim 1933
Laevigatosporites haardti R. Pot. et Ven. 1934
Pl VI, figs 4—9; pl. VII, figs 1—35

Thiergart (1940) stated that this species was very frequent in Pliocene. It indicates
considerable humidity of the subtratum or the moor area. In our material this species is
very frequent in the Pontian coal series.

Raatz — 1937 described this species from Lower Miocene in the Lower — Lusatian
region. This author distiquished a larger and a smaller form, as it was also observed in
our material.

Nagy (1958) found the species Sporites haardti, of the aver, size 34,5u. This monolete
spore occurs in our material in two forms. 1. a smaller up to 35y, 2. a larger one up to40.
Exines in both types are smooth, the whole structure is hyaline. The spore is kidney —
shaped, elongated.

Occurrence: very abundant in the whole Pliocene, particularly in the Pontian
coal series.

Botanic appurtenance: Polypodiaceae. According to a comparison with
recent species of the family Polypodiaceae we might state that the smaller
form corresponds to the species Athyrium filiz femina.
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Genus: Verrucatosporites Pf. et Th. 1953
Verrucatosporites alienus (R. Pot. 1934) Pf. et Th. 1953
PL VII, figs 6 — 8

Size: 55u. Monolete shape. Verrucate structure. Occurrence abundant, parti-
cularly in Lower Pontian (coal series).
Botanic appurtenance: perhaps Polypodiaceae.

Verrucatosporites fsp.
PL VII, fig. 9

It is a monolete spore. Size: 45 X 25u. By its structure it corresponds
to the species V. alienus (Pf. et Th. 1953). It differs by its shape and size from
the previous species.

Occurrence: rather abundant in Pliocene material, particularly in the coal
series.

cf. Verrucatosporites
Pl VII, fig. 10

Its shape and size correspond to the preceding species. Somewhat different
is its structure, running out into thorns. Other systematics do not resemble
the genus Echinatisporites.

Occurrence: Sporadical in the coal series.

Genus: Triplanosporites Pflug 1953
Triplanosporites sinuosus Pflug 1953
PL. VIII, fig. 1

It is a very frequent spore, its systematic position is still discussed.
Occurrence: abundant, especially in Lower Pannonian.
Botanic appurtenance: unknown.

Genus: Polypodiaceoisporites R. Pot. 1956
Polypodiaceoisporites miocaenicus Nagy E. 1969
Pl VIIIL, figs 2—5
1969 Polypodiaceoisporites miocaenicus Nagy (p. 116, PL. 21 : 2,4)

A trilete spore. Size: 26 —38u. Cingulum: smooth, 4y wide. Towards the cor-
ners of the spore the cingulum is getting thinner to 3u. The Y-mark extends
to 5/5 of the spore body. Its description correspodends to the species described
by Nagy (1969).

Occurrence: sporadical in the Pontian coal series.
Botanic appurtenance: unknown.
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Polypodiaceoisporites fsp. 1.
Pl. VIII, figs 6, 7

A trilete spore. Size: up to 25u. Around the structural part of the spore
body, cingulum is 3x wide. Its sculpture is corrugate. The Y-mark extends
up to cingulum.

Occurrence: Sporadical, Perheps these forms do not occur in Pliocene as auto-
chthonous.
Botanic appurtenance: unknown.

Genus: Foveasporis W. Kr. 1959
cf. Foveasporis
Pl. VIII, figs 8, 9

A trilete spore, size 254. Exine: thin, two-layered. The Y-mark extends
to 4/5 of the spore body.
Sculpture: foveolate. Fovae are small, aranged densily. Its structure and size
differs from the species described by Krutzsch (1959). Only sculpture is similar,
80 we order the species to the genus Foveasporis.
Occurrence: Sporadical in the material from the coal series. Perhaps it is
a species resedimented from older sediments.

Spore indet. 1
PL. VIII, fig. 10

A trilete spore. Size: 34u. Exine: two-layered, waved, twisted. The Y-mark
extends to 4/5 of the spore body. Its sculpture is corroded, and it is impossible
to define the spore more precisely. May be it was resedimented from older
sediments.

Occurrence: Sporadical.
Botanic appurtenance: unknown.

Spore indet. 2
Pl VILI, fig. 11

The shape of the spore is oval. Size: 48 x 38yu. By its shape and exine it
resembles the monoletes spore Laevigatosporites haardti R. Pot. et Ven. 1934.
Difference is in the Y-mark which is very thick and extends to 5/5 of the spore
body. The thickness of the Y-mark is up to 3,5 — 4pu.

Occurrence: Sporadical in the Pontian coal series.
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POLLENITES

Phyllum: Gymnospermace
Ordo:Ginkgoales
Familis: Ginkgoaceae
Genus: Ginkgo L.

Ginkgo sp.

PL IX, figs 10— 12

The size of the pollen grain is 30—45u. The shape is elongated, ellipsoid
with a conspicuous crack, extending between poles.
Occurrence: Sporadical.

Classis: Coniferopsida
Ordo: Pinales
Familis: Taxodiaceae
Genus: Taxodiaceaepollenites Kremp. 1949
Taxodiaceaepollenites fsp.
PlL IX, figs 1—9

This species has smaler form (to 22—28pu) a larger form of 30—35u. In both
cases we may suppose they are both Tazodiaceae family.

In our material this family is quite abundant, éspecially in the Pontian
coal series.

Klaus (1960) considers pollen of this family of the size 24u as the species
Taxodiwm distichum. They are also abundant in our material. Perhaps the spe-
cies Cryptomeria described by Kremp (1950) is also among our family 7axo-
diaceae. They are of greater size and have a typical termination of papilla.
It cannot be however, described more precisely so far.

Genus: Sciadopityspollenites Raatz, 1937
Sciadopityspollenites serratus (R. Pot. et Ven. 1934)
Raatz 1937
Pl X, figs 1—3

Ectexine is thick, rounded, with dentated structure. It occurs in two forms
of different size one 40y, the other 65u.
Occurrence: sporadical, not too abundant in Lower Pannonian and in
the coal series.

The fossil grain was described as Pollenites serratus (R. Pot. et Ven. 1934).
Raatz 1937. It is similar to the pollen grain of the recent species S. verticillata
Sieb. et Zuce. Thiergart (1940) found very abundant genus Sciadopitys
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in Miocene and still more abundant in Pliocene that other T'axodiacene. Nagy
(1958) found only an isolated occurrence of the genus Sciadopitys in Hungarian
Pliocene.

Fam.: Abietaceae
Genus: Tsugaepollenites R. Pot. et Ven. 1934

syn: Tsugapollenites Raatz 1937
Three species of the genus occur in the Pliocene material. The occurrence
of species is quite rich between Lower Pannonian and Rumanian.

Tsugaepollenites igniculus (R. Pot. 1931 R. Pot. et Ven. 1934), form
maximus Raatz 1937
Pl X, figs 4—7

It is a species of T'suga diversifolia type Rudolph, very frequent all over
Pliocene.

Thomson and Pflug (1953) consider the presence of species of the genus
Tsuga characteristic of sediments between Pliocene and Quaternary.

Tsugaepollenites viridifluminipites (Wodehouse 1933) R. Pot. 1958
Pl XI, figs 1—2

Potonie (1951) considers it the species Tsuga canadensis, type Rudolph. 1t is
approximately as frequent as the preceding species.

Tsugaepollenites fsp.
Pl XT, figs 3—7

It is a rather rare species. Its size is only 40y, including the fringe. The latter
is as wide as that of 7. igniculus.

Genus: Larizpollenites Raatz 1937
Larizpollenites fsp.
Pl. XTII, figs 1, 2

An oval pollen grain. Size: up to 100x. On the pollen grain body are nume-
rous secondary folds.
Occurrence: sporadical in Pliocene. According to Raatz (1937), grains
above 100x may belong to the species Larixz ewropea Lam. et D. C. Conse-
quently, our species should be identic with the species L. europea. This was not
compared with the recent material. The majority of authors do not consider
the Larix of Pliocene very frequent although resent. In our material the genus
is infrequent.
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Genus: Pinus
Pinus silvestris L.
Pl XIII, figs 1—8

The size of pollen grains is 40— 65, together with aerial sacks. Its sculpture

is fine — granulate. The sculpture of sacci is reticulate with a large mesh.
Occurrence: all over the West — Carpathian Pliocene.
Numerous authors, such as Klaus (1960), Nagy (1958), Thiergart (1940),
consider the type Pinus silvestris typus of Upper Pliocene, while Pinus type
Haploxylon — of Lower Pliocene. Basing upon the frequency these species
in Pliocene, Klaus (1960) distings a zone with P. Haploxylon and a zcne with
P. silvestris.

Pinus typus Haploxylon
Pl X1V, figs 1—8

A very frequent species. Size of pollen grains: 60—70u. Sacci are fitted
to the pollen grain body by a wide base. On some species there is a waved
fringe around the pollen grain body. The fringe is 2—3u wide. These species
resemble Pityosporites thumbergiiformis Nagy (1969).

Our species (Pl. X1V, figs 7,8) is somewhat smaller.

Genus: Abies
Abies sp.
PL XV, figs 1, 2

This species occurs mainly in upper sediments of Pliocene. Its size and struc-
ture of sacci is different from those of other conifera.

Numerous German authors dealing with Pliocene flora consider the genus
Abies typical of Pliocene sediments. Nagy (1958) found badly preserved Abies
in Upper Pannonian.

Genus: Picea L.
Picea sp.
Pl. XVI, figs 1, 2

A very abundant genus in Pliocene. Similar structure of its body and of sacci
is typical of this genus. A comparison with recent pollen of the genus Picea
shows that in our material two species occur: Picea excelsa and P. omorica.
The latter is characterized by the height of sacci about 50u, while P. excelsa
67u. These data are by Bertsch (1942). This author found also narrow fitting
of the sacci to the body of P. omorica., as well as finer structure of the exine
than in P. excelsa. Generally the pollen grain of the species Picea omorica
is smaller that P. excelsa.
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Genus: Cedrus
Cedrus sp.
Pl. XVII, figs 1, 2
Several types of pollen grains of the genus Cedrus differ by their size and by

width of fringe on the lower margin of the pollen grain. Some types have
the size even 100y, others 60u.
Occurrence: Sporadical, especially in the coal series. Leschik (1954) con-
sider the genus Cedrus rare, yet present in Pliocene. In our material it is
comparatively rare, it is, however, present as late as Pontian.

Genus. Keteleeria
Keteleeria sp.
Pl XVII, fig. 3
The size of the whole pollen grain is 130yu. The size of the pollen body is
80u, of sacci 45—50u. The structure of the body is fine — granulate. The struc-
ture of sacci is reticulate, the mesh being larger, more conspicuous.
Occurrence: sporadical

Fam.: Podocarpaceaea
Genus: Podocarpidites (Cookson 1948) ex Couper 1953
Podocarpidites sp.
Interesting is its round body with a conspicuous fringe around the whole
central part of the pollen grain. Large sacci are round, with conspicuous reti-
culate nervature. Occurrence: Sporadical

Phyllum: Angiospermae
Ordo:Malvales
Genus: Intratriporopollenites Th. et Ph. 1953

Among our material more species of the family Tiliaceae occurred. 1 deter-
mined them mainly according to descriptions by Mai (1961).

Intratriporopollenites polonicus Mai (1961)
Pl. XVIII, figs 1, 2
1961 Intratriporopollenites polonicus Mai (PL 11 : 28—33)

The pollen grain is round, near pores somewhat flattened. Size : 32u. Anulus
inconspicuous. The pore aperture is not large, rather shallow and flat. Exine:
thin, two-layerd, intrabaculate. Sculpture fine-reticulate. The description of our
species is identic with that of the species described by Mai (1961), who found
it in Late Pliocene and in the Earliest interglacial.

Occurrence: Abundant.
Botanic appurtenance: perhaps Tilia sp.
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Intratriporopollenites instructus (R. Pot. 1931)
subsp. instructus Mai 1961
Pl. XVIII, fig. 3

1961 Intratriporopollenites instructus Mai (P12 : 1-9)

The pollen grain is round. The exine is two-layered, not very thick. Mai
(1961) found its exine thicker. Its structure is intrabaculate, sculpture fine-
reticulate. Pores are more conspicuous than in the previous species. Anulus
is well developed, and the pore aperture is somewhat elongated, otherwise
rather round. The pollen grain body is charakterized by secondary folds.
Occurrence: rather abundant in Pliocene — coal series.

Botanic appurtenance: Tilia sp.

Intratriporopollenites instructus. (R. Pot. et Ven. 1934)
Pf. et Th. 1953 subsp. cf. macroreticulatus Mai 1961
Pl. XVIII, figs 4, 5; pl. X1X, figs 7—10

The pollen grain is round. Size: 42u. Exine: two-layered, comparatively
thin. Structure: reticulate: Important are the ramains of small fields in
the mesh. The mesh is, however, not so large as described by Mai (1961, P1. 12:
21—23). By this it differs from the described subspecies macroreticulatus.
The structures of the body and of pores are indentic with the subspecies,
Anulus inconspicuous. Pores: round.
Occurrence: abundant in Pliocene, particularly in the coloured series.
Botanical appurtenance: Tilia sp.

Intratriporopollenites instructus
(R. Pot. Pf. et Th. 1953, subsp. soebyensis Mai (1961)
Pl XVI1II, figs 6— 10

Shape: irregular, round. Size: 45—50u. Exine: thick, two-layered, bacula-
te. Sculpture: reticulate. The mesh is comparatively large (Up to 0,7 — 0,84.
Pores are large, anulus is thick and pore is round, sagged.
Occurrence: abundant in Pliocene
Botanic appurtenance: Tilia sp.

Intratriporopollenites maii n. fsp.
Pl XIX, figs 4, 5

Typus: RH — 8,15 m f. D Nr. cf. cross table 4/39.10/119 GUDS Bratislava
Locus typus: RH — 8 Zlaté Moravce
Stratum typicum: Pliocene — coal series
Diagnosis: The pollen grains is round. Size: 32— 35u. Exine: more — lay-
ered, baculate. There is a conspiciuous interloculum. Sculpture: reticulate.
The mesh is small.
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Pores are conspicuous, different from those of other species, the anulus is
inconspicuous, pores are thickened on both sides and very deeply elongated
in to the shape of colpa. The length of pores is 7u, their width is only 1—1,54.
Similar pores were found by Mai (1961) on the species described as I. cf. pseudo-
instructus Mai 1961. Different is its structure and that of pore. It is called
after D. H. Mai who studied the family in detail.

Occurrence: Sporadical in West — Carpathian Pliocene.

Botanic appurtenance: Tiliaceae.

Intratriporopollenites cf. cordataeformis (Wolff. 1934) Mai 1961
Pl XTIX, figs 1 —3
Its shape is almost round. Size: 40u. Exine: two-layered, baculate.
Sculpture: reticulate. Anulus of pores is not too thick. Pores are round,
with a dark atrium around them.
Occurrence: Sporadical in Pliocene.
Botanical appurtenance: Tiliaceae.

Intratriporopollenites fsp. 1
Pl. XTIX, fig, 6

The pollen grain is irregularly rounded. Exine: Thin two layered intra-
baculate. Sculpture fine-reticulate, almost granulate. Pores are round, with
a dark atrium around them. They are very conspicuous. Anulusis well-deve-
loped. The pore aperture is wide only 1u., then pore is widened into a rounded
form.
Occurrence: Sporadical in Pliocene
Botanic apppurtenance: Tiliaceae

Intratriporopollenites fsp. 2
Pl. XIX, fig. 11

A small round form of the genus. Its diameter is up to 30u. Its structure is
baculate. Bacules are conspicuous, dense.
Sculpture: reticulate. The mesh is elongated, rather large especially in
the middle of the pollen grain. Pores are small, with dark thickened fringes
around them.
Occurrence: Sporadical in Lower Pannonian
Botanic appurtenance: Tiliaceae

Intratriporopollenites instructus (R. Pot. et Ven. 1934)
Th. et Pf. 1953
Pl XX, figs 1—5
The pollen grains are very regularly round with pores also round. They do
not exceed 35u. Structure: baculate, regular and sculpture is reticulate
with minor mesh. Around pores there are round equally thickened atriums.
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Our species is similar to the species described by Sontag (1966) who called
it by the same name. This species cannot be compared with the species.
1. instructus (R. Pot.et Ven. 1934) Th. et P£f. 1953 subsp. instructus Mai (1961)
Botanic appurtenance: Tilia sp. Their morphological descriptions are not
quite identic. This is why I determined this species according to Thomson
and Pflug (1953).

Intratriporopollenites instructus
(R. Pot. et Ven. 1934) Th. et Pf. 1953 subsp. macroreticulatus Mai 1961
Pl. XX, fig. 6—7

The size and shape of our species are similar to the species I. instructus, only
its sculpture is different. The mesh of the reticulate structure is considerably
larger than of the species I. instructus. In the middle of the pollen grain body
the mesh is largers with the inner fields.

Occurrence: Sporadical in the Pliocene
Botanic appurtenance: Tiliaceae

Genus: Malvacearumpollenites Nagy E. 1962
Malvacearumpollenites fsp.
Pl XX, fig. 8, 9; pl. XXI, fig. 1

The pollen grain is round. Size: 45u. Its structure consists by exine. Above
exine are structure elements. All over the pollen grain body are dispersed
papillate elements with fine-reticulate structure around them. Its structure
is resembling to that of the species Abutilon incenwm, only our species is smal-
ler.
Occurrence: Sporadical in Upper Pliocene

Genus: Ulmipollenites W olff 1934
Ordo:Urticales

Fam.: Ulmaceae

The genus has several forms in our material, some of them are larger, with re-
gular reticulate structure, sometimes inconspicuous. Pores are fine. The exine
is most frequently two-layered, smooth.

Size of pollen grains: 27—45u.

Ulmipollenites undulosus Wolff. 1934
Pl. XXIT, fige 2—6

The shape is almost round. Size: 28u. Exine: two-layered smooth, slightly
waved. Sculpture: rugulate. Pores are round, sagged. Sculpture is not so
conspicuous as if smooth.

Occurrence: very abundant in Pliocene
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Ulmipollenites fsp.
Pl. XXT, fig. 7—11

The pollen grain has pentagonal shape. Size: 47u. Exine: smooth, thin,
two — layered. Sculpture: rugulate, inconspicuous. The pollen grain is
fine-porous. Pores are small, round, with inconspicuous anulus. Tts size and exi-
ne are different from the pollen grain of U. undulosus. Its exine differs from
the genus Zelkova by its structure. Our species is 5-porous with a thin exine.
Zelkova has usually 4 pores and a thick exine.

Occurrence: Abundant in Pliocene
Botanic appurtenance: Ulmus sp.

Genus: Zelkovaepollenites Nagy 1969
Zelkovaepollenites fsp.

Pl. XXTT, figs 1—3

Pollen grains of this genus are of 25—33u size. Exine is thicker, waved.
5 pores. Anulus is usually present. Sculpture: conspicuous, rugulate.
Occurrence: abundant, particularly in Lower Pannonian and Pontian

Ordo:Juglandales
Fam.: Juglandaceae
Genus: Juglanspollenites Raatz 1937.
Juglanspollenites verus Raatz 1937
Pl. XXITT, figs 4—7

The pollen grain shape is round. Exine: intrabaculate, rather thick. Pore
are round large, with anulus. Sculpture is granulate. Its size varies between
30—40pu.

Occurrence: rather abundant, particularly in the coal series of Pontian
Botanic appurtenance: Juglans sp.

Juglanspollenites fsp.
Pl. XXII, fig. 8

Its shape is almost round. Size: 30u.

Exine: smooth, two-layered. Pores round, dispersed all over the surface.
Sculpture: granulate.

Occurrence: Sporadical in lower Pannonian

Genus: Caryapollenites Raatz 1937
This genus is very frequent in Pliocene.
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Caryapollenites simplex (R. Pot. 1931) R. Pot. 1960
Pl XXII, figs 9—13; pl. XXIII, figs 1—12
1934 Pollenites simplex. R. Potonie (p. 3. 4)
1960 Caryapollenites simpler R. Potonie (p. 123).

The pollen body is irregular round. Size 25—50u. Exine: smooth, thin,
waved. Pores are larger, not quite round. Sculpture is granulate. On the body
of the pollen grain are numerous folds. Its size is considerably varied (25—50u).
Botanic appurtenance: A comparison with recent species showed that our
species is most resembling the species Carya cf. aquatica, mentioned by
Stachurska (1967). According to the authoress the larger forms of the species
C. simplex resemble the recent species Carya cf. ovata.

Genus: Pterocaryapollenites Thiergart 1937
Among our material this genus has different forms as for the size of the pollen
grain and the structure of pores.

Pterocaryapollenites stellatus (R.Pot.et Ven. 1934) Thiergart 1938
Pl XXIV, figs 1—6

Its shape is almost round, with angles in the place of pores. Size: 30—35u.
Exine is smooth, more layered. Sculpture fine granulate. Pores have small
anulus. As for size, it has two forms. a) a smaller one to 30y; b) a larger one to
40p
Occurrence: abundant in Pliocene, especielly in the Pontian coal series.
Botanic appurtenance: Perhaps the species Pterocarya fraxinifolia.
The smaller form may represent the species Pterocarya cf. stenoptera.

Pterocaryapollenites stellatus (R. Pot. et Ven. 1934
(Thierg. 1938 subsp. anulatus n. fssp.
Pl. XXIV, figs 7, 8
Its shape is round, secondary — supressed. Exine is thick 1—1,5u. Pores
are rather large with anulus larger than on the species P. stellatus.
Occurrence: abundant in Upper Pliocene
Botanic appurtenance: Pterocarya sp.

Genus: Engelhardtioidites (R. Pot. Thoms. et Thierg., 1950) R. Pot., 1960
Engelhardtioidites microcoryphaeus (R. Pot., 1931) R. Pot. 1960
Pl. XXIV, figs 3—9

1931 Pollenites microcoryphaeus R. Potonié (1. Mitt. p. 329, PL 2, Fig. 13)
1960 Engelhardtioidites microcoryphaeus Potonié (Pl 7: 148, 149)

A triangular pollen grain. Size: 16—25u. The walls of the pollen grain are
concave, two — layered. Structure: chagrenate. Pores are round. Atrium
conspicuous.
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Occurrence: sporadical in Lower Pannonian — coal series

Botanic appurtenance: Engelhardtia sp. Nagy (1958) considers the genus
Engelhardtia a relict in Pliocene. Rudolph (1935) found it in Bohemian
Pliocene. In our country it is found in Lower Pannonian.

Botanic appurtenance: Perhaps the species from the genus Engelhardtia.

Genus: Platycaryapollenites Nagy (1969)
Platycaryapollenites fsp.
Pl, XXV, figs 17

The pollen grain is triangular, rounded. Size: 20—23pu. Its aspect is similer
to Engelhardtioidites. Exine two layered. Sculpture: chagrenate. All over
the pollen grain body are numerous folds which is the most important distingis-
hing mark between the two genera. Morphological similarities indicate ap-
purtenance of the species by the recent Platycarya strobilacea Sieb. et Zuce.
Occurence: abundant in pliocene
Botanic appurtenance: Platycarya perhaps strobilacea

Fam.: Betulaceae
Genus: Carpinuspollenites Thierg. 1938
Carpinuspollenites carpinoides (Pf. 1953) Nagy E. 1969
PlL. XXV, figs 8—9

A round pollen grain. Size: up to 40u. Exine is two-layered. Structure:
chagrenate. Pores are large, round. Conspicuous labrum and anulus. Some
pores are aquatorial-arranged, others subequatorial.

Occurrence: Abundant in Pliocene coal series and Lower Pannonian
Botanic appurtenance: Carpinus sp.

Genus: Ostryapollenites Thomson, 1950
Ostryapollenites rhenanus (Thoms., 1950) Nagy E. 1969
Pl. XXV, figs 10—11

Its shape is almost round. Size: 28yu. Its description corresponds by O. rhe-
naAnUS.
Occurrence: sporadical in Pliocene particularly in Lower Pannonian
Botanic appurtenance: Ostrya sp.

Genus: Betulaepollenites R. Pot., 1934

Among our material the species is represented by several genera. They only
have some morphological characteristics different; such as size and thickness
of germinal apparatus.
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Betulaepollenites betuloides (Pf. — 1953) Nagy E., 1969
Pl. XXV, figs 17—21; pl. XXVI, figs 1—6

Size: 20u. Its pore apparatus is well developed. Anulus and labrum are con-
spicuous.

Occurrence: Abundant in all the Pliocene material.

Botanic appurtenance: A comparison with pollen grains of recent species
showed some resenblance with Betula pumila 1.. This species was described
and depicted by Kuprianova (1965).

Betulaepollenites fsp. |
Pl. XXVI, figs 7—11
Typical pollen grains of this genus differ from Befula sp. 2 only by being larger.
The pore apparatus: sculpture and shape are the same.

Betulaepollenites fsp. 2
Pl. XXVI, fig. 12

Tts size and pore apparatus are different from the previous species described.
Pollen grains of this species are very small, triangular,almost round. Size:
15u. Pores are large, with conspicuous labrum and a small anulus.
Occurrence: abundant in Pliocene
Botanic appurtenance: Betulaceae

Betulaepollenites fsp. 3
Pl. XXV, figs 12—16
A triporate pollen grain with convex walls. Size: 28—32yu. Exine smooth,
two-layered. Structure: chagrenate. Pores have anulus, vestibulum and
a small labrum.
Occurrence: abundant in Pliocene.
Botanic appurtenance: Betula sp.

Genus: Alnipollenites R. Pot. 1934
Alnipollenites verus R. Pot. 1934
PL XXV, figs 13- 24
In all Pliocene material, pollen grains of the genus Alnus are very frequent.

Those with 5 pores are more frequent than with 4. Their size varies between
22— 35u. A comparison with recent species showed resenblance with the species
Alnus glutinosa (L..) Gaertin, type. Smaller types have 22y, 4 pores. They are
less frequent in our material and resemble Alnus Kefersteinii Goepp.
Occurrence: very abundant in all Pliocene material
Botanic appurtenance: species of the genus Alnus
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Fam.: Corylaceae
Genus: Triporopollenites Pf. et Th., 1953
Triporopollenites coryloides Pflug, 1953
Pl. XXVII, figs 1—2

Its shape is convex, triangular. Size: 28y. Exine is two-layered. Ektexine
is thicker than endexine. Sculpture: chagrenate. Germinal aparatus without
splitting and solution.

Occurrence: quite frequent in West-Carpathian Pliocene
Botanic appurtenance: Colyrus sp.

Ordo:Myricales
Genus: Myricipites Wodehouse 1933
Myricipites rurensis (Pf. et Th. 1953) Nagy E. 1969
Pl. XXVII, figs 3—5
Its shape is triangular. Size: 28—30y. Description of this pollen grain
corresponds to that by Thomson and Pflug (1953).
Occurrence: Sporadical in Pliocene
Botanic appurtenance: Myricaceae
Myricipites fsp.
Pl. XXVII, fig. 6
Pollen grains of triangular shape. Size: 20u. Pores are round with an atrium
around them. Sculpture is chagrenate.
Occurrence: sporadical in Lower Pliocene
Botanic appurtenance: Myricaceae sp.

Genus: Triatriopollenites Pf. 1953
Triatriopollenites fsp.
Pl. XXVTI, figs 7—9

The pollen grain is triangular, with slightly convex contour. Size: 23u.
Exine two-layered conspicuous. Ectexine is thick, endexine thin. Sculpture:
conspicuously chagrenate. On the exine there are secondary folds. Pores are
very conspicuous, with atrium, a small labrum, without anulus. By the shape
of pores it resembles the species Triatriopollenites rurobitwitus Pf. 1953,
By a concpicuous atrium it differs from our exemplar.
Occurrence: sporadical in Lower Pannonian
Botanic appurtenance: perhaps Myricaceae

Triatriopollenites foveolatisn. fsp.
Pl XXVII, figs 10— 12

Holotypus: Bore-hole B—13, 67 m, f. 59; Nr. of. cross — table. 3/42, 7/112
Locus typicus: Nitra
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Stratum typicum: Upper Pliocene — coloured series — Pontian.
Diagnosis: The shape of the pollen grain is triangular. Size: 13y. Exina:
2--3 -layered, intrabaculate. Sculpture: faveolate. Anulus and a small
labrum are developed. Atrium is quite large. Pores are running out into
the widened corners of triangle. This species is completely different by its
structure, size and habitus from the species of the genus T'riatriopollenites.
Derivatio nominis: according to its foveolate sculpture

Occurrence: sporadical

Botanic appurtenance: unknown

Genus: Momipites Wodehouse 1933
Momipites punctatus (R. Pot. 1931) E. Nagy 1969
Pl. XXVII, fig. 13

Exine: thin, two-layered. Ectexine is much thicker than endexine. Struc-
ture:intrabaculate. Skulpture: punctate. Pores have a small labrum. Anulus
is missing. Atrium is conspicuous. Along the periphery of the pollen grain
body are secondary folds.

Occurrence: sporadical in Pliocene

Nagy (1969) supposed these forms were resedimented in Pliocene. I found
their sporadical autochtonous occurrences also in Pliocene, particularly in Lo-
wer Pannonian.

Botanic appurtenance: unknown

Momipites punctatus (R.Pot. 1931)
Nagy E. 1969; subsp. punctatus n. fssp.
Pl. XXVIII, figs 1 — 6
The pollen grain has almost a round shape. Size: up to 254. Exine: intra-
baculate with a conspicuous interloculum. Sculpture very conspicuous, punctat
or foveolate Pores are small, without anulus and labrum.
Occurrence: quite frequent in Lower Pliocene
Botanic appurtenance: unknown

Momipites fsp.
Pl. XXVII, figs 14—18
The shape of the pollen grain is round — triangular. Size: 25u. Exine:
smooth, dark. Sculpture granulate; with secondary folds on the body.
Ordo:Salicales
Fam.: Salicaceae
Genus: Salizipollenites Srivastava 1966

The morphological genus Salizipollenites Srivastava corresponds most
probably to the recent genus Saliz. According to Willis (1966) this genus has
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approximately 160 species. I suppose that in younger Pliocene the species
of the genus Saliz were mush more frequent in our country than at present.

Salizipollenites verus n. fsp.
Pl. XXVIII, Figs 13—15

Holotypus: Bore-hole B-13 67.10 m
.61 Nr. of. the cross-table 7,35, 2/109
Locus typicus: Nitra
Stratum typicum: Upper Pliocene — coloured series
Diagnosis: Size 28—30u. Shape elongated — oval. Sculpture: reticulate.
The mesh: 0,7—1p in diameter.
Structure: baculate or clavate.
Among recent pollen of this species no one was resembling our species.

Salizipollenites ulotrichiin. fsp.
Pl. XXVIII, figs 16 —19

Holotypus: B-13, 67.10, f. 61. Nr. of. cross-table 0/29/7/113.

Locus typicus: Nitra

Stratum typicum: Pontian coloured series

Diagnosis: Size: 28—30u. Shape oval. Exine: thin, baculate. The mesh
in large, up to 2y in diameter. This and its size are different from the species
S. reticulata. By its characteristic sculpture it also differs from species described

by E. Nagy (1969). In the middle part of the pollen the sculpture has smaller
mesh. When compared with recent species, it shows greatest resemblances

with the species Saliz ulotricha. Schv. as quoted in the Chinese atlas of pollen
(1960). Hegi (1939) in his work Ilustrierte Flora does not quote the species
from Central Europa.
Derivatio nominis: according to its resenblance with the recent species
Saliz wlotricha Schv.

Salizipollenites reticulatus n. fsp.
Pl. XXIX, figs 13

Holotypus: B-13, 67.10 m f. 59. Nr. of the cross-table 0.37/2/109

Locus typicus: Nitra

Stratum typicum: Upper Pliocene — coloured series

Derivatio nominis: according by its very conspicuous sculpture, and ac-
cording by the recent species Salixz reticulata. It corresponds by the recent
species Salix reticulata, described by Erdtman (1954).

Occurrence: quite frequent in Upper Pliocene.




Salizipollenites sp. 1
PL XXVIII, figs 7—9
The shape of the pollen grain is oval. Size: up to 25u. Exine is thick, intra-
baculate, with a conspicuous interloculum. The thickness of exine is 2u.
Sculpture: reticulate. The mesh is small: 0,54.
Occurrence: abundant in younger Pliocene
Botanic appurtenance: Saliz sp.

Salixipollenites fsp. 2
Pl. XXVIII, figs 10—12
Its baculate exine and conspicuous reticulate sculpture are different from
the preceding species.
Occurrence: abundant in Pontian
Botanic appurtenance: perhaps Salixz cinerea L. according to Kupria-
nova (1965)
Salizipolleniles fsp. 3
Pl. XXIX, figs 4—10
Size: to 30u. Shape elongated — oval. Its size and shape are different from
S. reticulatus. Its sculpture is as reticulate as in S. reticulatus.
Occurrence: abundant in younger Pliocene
Botanic appurtenance: perhaps Saliz sp.

Salizipollenites fsp. 4
Pl XXIX, figs 11—15
It is wider, oval as well as the preceding species. Size: 30u. Germinal
apparatus is formed by 3 colpas and inconspicuous poroides.
Its sculpture is not so conspicuously reticulate as in the preceding species.
Occurrence: abundant in Late Pliocene
Botanic appurtenance: Salicaceae

Salizipollenites fsp. 5
Pl. XXIX, fig. 16—18
A tricolpate pollen with reticulate structure, oval. Its length in polar view
is about 25u. The mesh is small, inconspicuous.
Occurrence: Sporadical in Pontian (coloured series).
Botanic appurtenance: perhaps Salicaceae

Genus: Tricolporopollenites Th. et Pf. 1953
Tricolporopollenites fsp.microreticulatus (form 1)
Pl. XXX, figs 6—8
Shape: almost round. Size: 23y. Exine: two-layered, intrabaculate.
Sculpture: reticulate. Pores large, round penetrated by colpas.

246




Occurrence: Sporadical in Lower Pannonian

Botanic appurtenance: unknown

Tricolporopollenites sp. microreticulatus (form 2)
PL. XXX, figs 911
Shape: ellipsoid. Size: 20u. Exine: two-layered, baculate. Sculpture:
reticulate. Pores are conspicuous.
Occurrence: abundant in Pliocene
Botanic appurtenance: unknown

Tricolporopollenites sp. microreticulatus (form 3)
Pl, XXX, figs 12—14
Its shape is almost round. In polar view the pores follow the oval contour
and run out into projections in the meridional part of the pollen. Thus the dia-
meter of the pollen grain is widened as in S. reticulatus.
Occurrence: abundant in Younger Pliocene
Botanie appurtenance: perhaps Salix sp.

Tricolporopollenites microreticulatus(form 4) E. Sontag 1966
Pl. XXX, figs 3—5

1966 K. Sontag in Geologie Jg. 15. Beih. 54, S, 10, Taf. 61, Fig. 11
Shape: oval. Size: to 23u. Exine two-or three:layered, baculate. Sculpture:
reticulate. Colpas and pores are conspicuous. It is identic with the sccies
depicted by Sontag (1966) who described it as T'. microreticulatus f. 4.
Occurrence: abundant in Pliocene
Botanic appurtenance: unknown

Tricolporopollenites sp. microreticulatus (form 5)
Pl. XXX, figs 156—17

Shape: oval. Size: 26—32u. Exine thin, two-layered. Structure baculate.
Pores 2—4yu. Sculpture: reticulate. Tt is most resembling to the species
depicted by E. Sontag (1966). Tab. 62, fig. 9. The only difference is smaller
mesh of our species.
Occurrence: abundant in Upper Pliocene
Botanic appurtenance: unknown

Tricolporopollenites sp. microreticulatus (form 6)
Pl. XXIX, figs 19, 20

In equatorial view pores are conspicuous. Structure is clavate, sculpture
reticulate.
Occurrence: sporadical in Pliocene
Botanic appurtenance: unknown




Tricolporopollenites sp. microreticulatus (form 7).
Pl XXX, figs 1, 2

A tricolporate pollen grain. Size: 20u. Structure: baculate. Sculpture:
reticulate. The mesh is 0,5—0,7u.
Occurrence: sporadical in Lower Pliocene
Botanic appurtenance: unknown

Tricolporopollenites sp. microreticulatus (form 8).
Pl XXX, figs 18—19

Shape: wide, oval. Exine: more-layered, intrabaculate. Sculpture:fine
reticulate. Colpes extended between poles. Pores are round. This species is
similar by the species T'ricolporopollenites sp. reticulate (form D) Pl. 61, Fig.3,
Sontag (1966).

Occurrence: abundant
Botanic appurtenance: unknown

Ordo:Ligustrales
Fam.: Oleaceae

Oleaceae
Pl. XXX, figs 20—21 |

The pollen grain is round. Size: 25—28u. Pollen grain is tricol porate
Structure: baculate or clavate. Sculpture: reticulate. Pores are large
round sometimes arranged equatorially sometimes subequatorially.
Occurrence: Sporadical in Lower Pannonian
Botanic appurtenance: perhaps Frazinus sp.

Ordo: Terebinthales
Fam.: Aceraceac
Genus: Aceripollenites Nagy E. 1969

Among our material this species has different forms as for size: a) to 27
Acer megundo (Pl. XXXI, fig. 6—17); b) to 36u Aceripollenites reticulatus
Nagy E. (1969) (Pl. XXXI, fig. 1,2, 8,9); ¢) to 424 Aceripollenites rotundus
Nagy E. (1969). Pl. XXXI. figs 3—5
Nagy (1958) studied in detail the occurrence of this genus in Upper Pannonian
around Métralja. The authoress admits the possibility of species differentiation.
She supposes that among her material studied, were also species Acer cf.
campestre L. and Acer cof. platanoides. Mine is the above division. Perhaps our
species Aceripollenites reticulatus Nagy E. (1969) will agree with the recent
species Acer campestre: Its size and shape is similar to that species.
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Aceripollenites rotundus Nagy E. (1969)
Pl. XXXI, figs 3—5

A tricolpate pollen grain. Among our species most resembling is the largest
form (40u). Exine is two-layered, baculate. Ectexine and endexine are 2u
thick. Sculpture is reticulate or striate. Its description corresponds to the spe-
cies A. rotundus Nagy E. (1969).

Occurrence: Lower Pliocene — coal series

Ordo:Myrtales
Fam.: Eleagnaceae
Genus: Slowakipollis W. Kr. 1962

Slowakipollenites hippophaeoides W. Kr. 1962a
Pl. XXXI, figs 10—13

The pollen grain is triangular. Size: 20x. Our specimen is somewhat smaller
than that presented by Krutzsch (1962a). Its structure of germinal apparatus
corresponds to the species described.

Occurrence: sporadical in Pliocene.

Botanic appurtenance: according to Pokrovska (1965) ex Krutzsch
(1962a) this group belongs to the family Rhamnaceae.

Botanic appurtenance: unknown so far

Slowakipollis pliocaenicus n. fsp.
Pl. XXXIII, figs 10—12

Holotypus: Bore-Hole B-25, 32 m, Nr. of cross-table 3/29, 0/113

Locus typicus: Nitra

Stratum typicum: Pliocene-coal series

Diagnosis: Triangular shape. The wall of the exine are convex. Size: 40y
Exine two-layered, intrabaculate. Sculpture: foveloate. The germinal ap-
paratus is well developed. Pores have a large labrum and a small anulus. The po-
re is penetrated by a colpa with thickened margins. Its pore structure is
different from Slowakipollis cechovici W. Kr. 1962a.

Derivatis nominis: According to its occurrence in Pliocene
Occurrence: quite abundant in Upper Pliocene

Botanic appurtenance: perhaps Eleagnaceae

Slowakipollis eleagnoides W. Kr. 1962a
PL. XXXIII, figs 13 —15

The pollen grain is triangular. Size: 35u. Exine : intrabaculate. Sculpture:
chagrenate. The pore apparatus is irregularly developed, consisting of a large,
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round pore, with a conspicuous colpa. The pollen grain corresponds to the des-
cription by Krutzsch (1962). PL. 1V. Fig. 16—19.

Occurrence: quite abundant in Pliocene

Botanic appurtenance: Fleagnaceae

Slowakipollis panonicus n. fsp.
Pl. XXXITI, figs 1—6

Holotypus: Bore-hole ZM-1 33 m; Nr. of. cross-table 0/41 2/120
Locus typicus: Zlaté Moravce
Stratum typicum: Pontian/ coal series/
Diagnosis: A triangular pollen grain, pores extending into charakteristic
beak-formed elements. Anulus is very thick. Labrum is well developed. Colpes
run over pores about to 1/3 of the body. Exine is two-layered, intrabaculate
or smooth.Sculpture is fine-granulate.
It is completely identic with the recent species of Eleagnus angustifolia, ac-
cording to Oszast (1960). The structure of pores and sculpture are different
from the species decribed by Krutzsch (1962 a).
Derivatio nominis: according to a locality in the Pannonian basin in Neogene
Occurrence: Abundant in Pliocene
Botanic appurtenance: perhaps Eleagnus angustifolia

Slowakipollis klavsii n. fsp.

Pl. XXXTII, figs 79
Holotypus: ZM-1 34.5 f. 88 Nr. of cross-table 0/38 1/115
Locus typicus: Zlaté Moravce, ZM-1, 34.5 m
Stratum typicum: Pontian (coal series)
Diagnosis: A porocolpate pollen grain of triangular shape. The contour
of pores cover the contour of exine and is narowed on corners.
The size of pollen is 32u. in diameter. The pore aperture is narrow. Pores have
a small labrum and a small anulus. Colpus extend only to 1/5 of the pollen
body. The exine is more.layered, intrabaculate. Sculpture: chagrenate or
fine-reticulate.
Derivatio nominis: Derived from the name of W. Klaus who deals
with palynology in a geographically related region.
Occurrence: quite abundant in Pliocene
Botanic appurtenance: perhaps Eleagnaceae

Slowakipollis cf. cechovocii (Pacltovd 1958) W. Kr. 1962
Pl. XXXITI, figs 7—9

Its conspicuous reticulate structure is different from that of the species
S. eleagnoides W. Krutzsch (1962a). Pores are round and have a strong
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labrum. Its description corresponds to that by Krutzsch (1962, Pl IV.,
fig. 24 —6). Our species is characterized by more conspicuous sculpture than
S. cechovicii.

Occurrence: abundant in Pliocene
Botanic appurtenance: Eleagnaceae

Slowakipollis fsp. 1
Pl. XXXII, figs 10—12
A triangular pollen grain with concave walls. Size: 28—30u. The pollen

grain is rounded on the corners. Exine is smooth Sculpture is reticulate. Pores
are narrow forming a long beaklike projection on the pollen grain. Colpes run
over the whole pore to 1/3 of the pollen grain body. Probably it is a new species,
not described so far. Since the pollen grain is somewhat deformed, the species
will not be designated by a new name.
Occurrence: abundant especially in Late Pliocene
Botanic appurtenance: perhaps Eleagnaceae

Stowalkipollis fsp. 2
Pl. XXXITT, figs 1—3
An irregular triangular pollen grain. Its contour is charakterized by a large

pore apparatus which is regularly running out forming an labrum in 1/3, as
seen on equatorial aspect on the margin of the exine. Its colpa is wide, extending
to 1/3 of the pollen grain body. Exine: thin smooth. Sculpture: fine-reticu-
late. Size: 30u.
Occurrence: Sporadical in Pliocene (Pontian), the coal series
Botanic appurtenance: perhaps Eleagnaceae

Slowakipollis fsp. 3
PL XXXIII, figs 4—6
The pollen grains of the same size as the preceding species, only its pore
structure is different. Exine is more layered. Sculpture: reticulate. Pores run
out into round projektions. Colpes are short, inconspicuous, extending to 1/5
of the pollen body.
Occurrence: sporadical in coal series of Pontian
Botanic appurtenance: perhaps Eleagnaceae

Ordo: Terebinthales
Genus: Polygalacearwmpollenites Nagy K. 1969
Polygalacearumpollenites granulatus n. fsp.
Pl. XXXIV, figs 1, 2
Holotypus: Bore-hole ZM-1 34,0 m. Nr. of cross-table 0,39, 2/117
Locus typicus: Zlaté Moravce ZM-1 34 m
Stratum typicum: Pontian-the coal series




Diagnosis: Theshape of the pollen grain is round-oval. Size: 40u. Exine is
two-layered, baculate. Sculpture is coarse-granulate or foveolate. Between
poles are numerous colpes; pores being also more numerous. Its size and exine
are different from the species described by Nagy (1969). The species P. mio-
canenicus Nagy E. (1969) is smaller (22u). Its exine is smooth.

Derivatio nominis: According to sculpture which is conspicuously granulate.
Occurrence: Sporadical in Lower Pannonian.

Botanic appurtenance: Polygalaceae.

Ordo:Hamamelidales
Genus: Liquidambar-pollenites Raatz 1937

In our material are two different species according to their size: a larger
and a smaller form. The occurrence of the species is not abundant in Pliocene,
yet they occur commonly. Potonié, Thomson, Thiergart (1950) quote
the genus Liquidambar occurring between Upper Oligocene and Pliocene.

Liquidambarpollenites styracifluaeformis Nagy E. 1969
PL XXXIV, figs 3, 4

The shape of the pollen grain is round. Size: 38—45u. By its numerous
pores it corresponds the description by Nagy (1968). The pores are round,
4—5p. in diameter.

Occurrence: Sporadical in Pliocene.
Botanic appurtenance: According to Kuprianova (1960) this species
corresponds to Liquidambar cf. orientalis Mill.

Liquidambarpollenites carpaticus n. fsp.
Pl. XXXTV, figs 5—6

Holotypus: Bore-hole RH-8 15,5 m.f. Nr. of cross-table 0,32, 2/112

Locus typicus: Zlaté Moravce

Stratum typicum: The Pontian coloured series

Diagnosis: The shape of the pollen grain is round. Size: 30y Exine: bacu-
late, thin. Sculpture is very conspicuous granulate. Pores are larger than
in L. styracifluaeformis Nagy (1968): 6—8u. By the size of the pollen grain
body and by the size of pores they differ from the species described by Nagy
(1969). Derivatio nominis: according to an area in the West Carpathians.
Botanic appurtenance: According by a comparison with the recent species
(Kuprianova 1960) it corresponds by the species Liquidambar thetidae.




Liquidambarpollenites fsp.
Pl. XXXIV, fig. 7

A very small pollen grain of the genus Liowidambar. Tt is only 30y in dia-
meter. Its exine is baculate; sculpture reticulate. All over the pollen grain body
pores are comparatively large.

Occurrence: Sporadical in Lower Pannonian.
Botanic appurtenance: Liguidambar sp.

Ordo:Caryophyllales
Fam.: Caryophyllaceae
Genus: Caryophyllidites Couper, 1960
Caryophyllidites fsp. 1
Pl. XXXIV, figs 8—10

The shape of the pollen grain is round. Size: 35x. Exine thick, three-layered,
intrabaculate. Sculpture: reticulate. Pores all over the body are 5—6u.
in aver. Its size and pore structure differs from that of the species described
by Nagy (1969). Our specimen resembles the species described and depicted
by Stuchlik (1964, Pl. XIII, figs 15—16).

Caryophyllidites fsp. 2
Pl XXXV, figs 1, 2

The shape of the pollen grain is round. Size: 38y. Its exine is thick, smooth
waved. Sculpture: reticulate. Pores are smaller, only 3—4pu. in diameter.
According to its morphological structure it belongs to the family Coryophil-
laceae.

Occurrence: Sporadical in Late Pliocene, the coloured series
Botanic appurtenance: Caryophyllaceae

Ordo:Fagales
Genus: Faguspollenites Raatz 1937

The genus Fagus occurs in two morphologically different species among our
material. Differences are in the size of the pollen body and in the size of pores.
A common characteristics is in structure which is granulate or chagrenate,
and colpas penetrating through pores. Some species are smaller, 40yu. in dia-
meter, the larger form exceeding 50u. Nagy (1958) found the genus very rare
in Upper Pannonian in the region of Métraalja in Hungary. She distinguishes
two types as well as we in our material. The larger type resembles the species
Fagus silvatica L., the smaller is resembling Fagus ferruginea (Hoffmann).
Thomson (1950) distinguishes F. silvaticoid-type and F. ferrugineoid — type
from the recent names.
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Faguspollenites fsp. forma minor
Pl. XXXV, figs 3—5

A tricolpate pollen grain of intrabaculate structure has the size to 40u. By its
size it resembles the species Fagus japonica Maxim. The description of this
species is identic with that by Kuprianova (1965). Other species have pores
wider than those concerning Fagus japonica Maxim. No individual description,
neither depiction was at my disposal, so I cannot use any recent species name
for any of my species. Occurrence: Abundant in Pliocene

Faguspollenites {sp. forma maior
PL XXXV, figs 6—11

Pollen grain of the size to 50— 52y are round, in polar view wide — ellipsoid;
perhaps secondary suppressed. Exine: thick intrabaculate. Sculpture:
chagrenate. A comparison with recent species shows that it is probably the spe-
cies F. silcatica L.
Occurrence: abundant in Pliocene, particularly in Lower Pannonian and
Pontian. Botanic appurtenance: perhaps Fagus silvatica Pf. et Th. 1953

Genus: Tricolporopollenites Pf. et Th. 1953
Tricolporopollenites cingulum (R.Pot. 1931) Th. et Pf. 1953
The species occurs quite frequently among subspecies. I have examined
the division according to Thomson et Pflug (1953), since their systemadtic-
morphological division of the group is most detailed.

Tricolporopollenites cingulum (R. Pot. 1931)

Th. et Pf. 1953 subspecies oviformis (R. Pot.) Pf. et Th. 1953
Pl. XXXVI, figs 1—16

The species typical by its shape and size. Its shape is rounded, oval, its size
is 16—18u. Exine is rather thick, two-layered, smooth or fine intragranulate.
Sculpture is very fine-granulate. Pores are about 2u. Colpes are rather strong.
According to Kuprianova (1965) the species is resembling Castanea crenata
Sieb. et Zuce. It is constant, but not too frequent in Pliocene.
Occurrence: Lower Pannonian

Tricolporopollenites cingulum (R. Pot. 1931)
Th. et Pf. 1953 subsp. pusillus (R. Pot.) Pf. et Th. 1953
Pl. XXXVI, figs 17—18
The size of the pollen grain is to 22u. Its description korresponds to subsp.
pusillus as quoted by Pflug et. Thomson (1953).
Occurrence: permanent all over the Pliocene
Botanic appurtenance: Castanea sp.
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Tricolporopollenites cingulum (R. Pot. 1931)
Pf. et Th. 1953 —subspecies fusus (R. Pot.) Pf. et Th. 1953
Pl. XXXVI, fig. 19

Its shape is oval or ellipsoid. Size: 28u. Exine: more-layered, intrarugulate.
Pores are oval. Colpes are conspicuous, extending between poles.
Occurrence: very rare in our pliocene material. It is resedimented from
the older Tertiary sediments.

Botanic appurtenance: perhaps Castanea sp.

Tricolporopollenites cingulum brihlensis
(Thomson 1950). Romanovié 1961.
Pl XXXV, figs 20— 21

A very small tricolporate pollen grain of 16—17u size. Shape : round-oval.
Its shape and structure are different from the typical species T'. cingulum
oviformis. Exine: comparatively thick, sculpture chagrenate or reticulate.
Exine: intrabaculate. It is mostly resembling to the species described by
Romanovic (1961). According to Thomson et Pflug (1953) this artificial
species belongs to the family Cyrilluceae — as a component of the Taxodia-
cene — Nyssaceae moor. lts sporadical occuirence among our material could
also indicate its appurtenance to miocene association rather than to Pliocene.
Occurrence: sporadical. Perhaps it is a resedimented pollen grain from
Carly Miocene. Botanic appurtenance: perhaps Cyrilla

Genus: Quercoidites R. Pot. 1951
Quercoidites fsp. 1 (cf. sessiliflora)
Pl. XXXVI, figs 22—-24

Size: 32u. Exine: thin, two-layered. Sculpture: granulate.
Occurrence: quite frequent all over Pliocene, especially in Pontian (the coal
series). A comparison with the description of the recent species of Erdtman
(1954), shows that our specimen belongs to Quercus sessiliflora.

Quercoidites fsp. 2
Pl. XXXVI, figs 25—26

A pollen grain of more round shape than previons species. Size: 25u.
Exine: thin. Ectexine and endexine together are approx. 1,5y thick. Struc-
ture: baculate, sculpture: conspicuously granulate. Three narrow conspicuous
colpas are abservable on the pollen grain.
Occurrence: Sporadical in Pliocene — Lower Pannonian
Botanic appurtenance: Quercus sp.

255




Quercus cf. robur
Pl. XXXVII, figs 1—7
Size: 22u. Its shape is round. Exine: thin, fine granulate. A comparison
with recent species described by Erdtman (1954) indicates that it may be
Quercus robur.
Occurrence: quite frequent in Pliocene material

Quercus cf. ilex
Pl. XXXVII, fig. 8, 9
The pollen grain is tricolpate, round; it is slightly triangular in equatorial

view. Size: 32u. Exine: two-layered, baculate. Sculpture: chagrenate.
A comparison with recent species showed most resemblances with Quercus ilex,
L.It was also compared with the description and depiction by Kuprianova
(1965) — it is perhaps the above species. Our specimen is, however, somewhat
larger as that by Kuprianova.
Occurrence: sporadical in Pliocene — the coloured series.

Quercoidites henrici (R. Pot. 1931). R. Pot. et Thoms. 1950
PlL. XXXVII, figs 10—13
Ellipsoid shape. Size: 30—32u. Exine: two-layered, baculate. Sculpture:
granulate.
Occurrence: sporadical in Lower Pliocene; perhaps resedimented from early
Miocene.
B otanic appurtenance: Quercus sp.

Genus: Tricolpopollenites Pf. et Th. 1953

This genus is very frequent in Pliocene material. Many species could not,
however, be determined neither according to morphological nor natural system,
therefore only numerical order of the species is presented. Thus the heaping
new-described species is avoided.

Tricolpopollenites liblarensis (Thomson 1950) Th. et Pf. 1953
Pl XXXVIII, figs 16, 17
A tricolpate pollen grain, size: 21y. Exine is smooth. Sculpture granulate.
Its description corresponds to the species of Thomson et Pflug (1953).
Occurrence: sporadical in Pliocene
Botanic appurtenance: perhaps Laeguminosae

Tricolpopollenites nigricans n. fsp.
Pl. XXXVTII, figs 22, 23
Holotypus: Bore-hole B-25 32 m; Nr. of cross-table 3/110 5/49
Locus typicus: Nitra
Stratum typicum: Pontian — the coal series.
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Description: Round-oval shape. Size: 35u. Exine thick, two-layered. It is
smooth or intrabaculate. Sculpture reticulate. Between poles conspicuous
colpes without pores extend. The colpes are wide, thickened. According to
the morphological description of the species of this group the specimen cannot
be included among the known morphological species. Derivatio nominis:
According to its dark exine and conspicuous dark colpes of the pollen grain
Occurrence: sporadical in Upper Pliocene

Botanic appurtenance: unknown

Tricolpopollenites nagyi n. fsp.
PlL. XXXVIII, figs 9—13

Holotypus: B-13 6—6, 10 f.64; Nr. of cross-table 0,39, 2/112

Locus typicus: Nitra

Stratum typicum: Pontian, the coloured series

Diagnosis: A tricolpate pollen grain. Size: 21u. Exine is very thick (4pu),
intrabaculate. Sculpture is very fine reticulate. Its aspect resembles that
of the genus Quercus, or of some species from the family Cupuliferae. The thick-
ness of exine is different. Sculpture resembling the genus Corylopsis. Other
important systematic charakteristics mainly the thickness of exine are, howe-
ver, different.

Derivatio nominis: after E. Nagy who dealt with a very rich Miocene
pollen material from Hungary

Occurrence: Sporadical

Botanic appurtenance: perhaps Cupuliferac

Tricolpopollenites fsp. 1
PL. XXXVII, figs 14—18

The pollen grains of oval shape, somewhat narrowed towards the polles.
Colpes are conspicuous-thick. Size 28y. Exine: thin, smooth. Sculpture:
fine granulate.

Occurrence: rather abundant in Pliocene — the coal series
Botanic appurtenance: perhaps Cupuliferae

Tricolpopollenite fsp. 2
Pl. XXXVII, figs 19—21
A pollen grain of oval shape narrowed on poles. Size: 28u. Structure:
intrabaculate. Sculpture: reticulate or striate
Occurrence: quite frequent
Botanic appurtenance: perhaps Acer campestre according to a comparison
with the recent species of the genus Acer by Erdtman (1954)
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Differences between our specimen and Acer campestre lies especially in size.
While Erdtman (1954) quotes the size 57u, our specimen is only 30u in
diameter.

Tricolpopollenites fsp. 3
Pl. XXXVIII, figs 1—3

A small, round, tricolpate pollen grain. Size: to 15u. Exine: very fine
baculate. Sculpture reticulate. After a comparison with Erdtman (1954) our
specimen may by included in the family Hammamelidaceae, genus Hamma-
melis.

Occurrence : sporadical in Pliocene — particularly in the Koldrovo formation
After Erdtman (1954) it could be the species Hammamelis virginiana L.

Tricolpopollenites fsp. 4
Pl. XXXVIII, figs 4, 5

A tricolpate pollen grain with a slightly waved or chagrenate exine. Size:
25u. Sculpture: chagrenate — reticulate
Occurrence: Sporadical in Pliocene, especially in coloured series.
Botanic appurtenance: unknown, perhaps Cupuliferae

Tricolpopollenites fsp. 5
Pl. XXXVIII, figs 6—8

A tricolpate pollen grain. In polar view it is elongated-oval. Size: 36u.
Pollen grain-tricolpat. Exine is smooth. Sculpture: chagrenate.
Occurrence: sporadical in Pliocene; especially in the Pontian coloured series
Botanic appurtenance: unknown

Tricolpopollenites fsp. 6
Pl. XXXVIII, figs 14, 15

The pollen grain is of oval shape, rounded on poles. Size: 32y Exine is
more-layered, intrabaculate, colpes are very thickened.
Sculpture: fine — foveolate.
Occurrence: sporadical in Upper Pliocene.

Tricolpopollenites fsp. 7
Pl XXXVIII, figs 18 —20

Its shape is oval, almost round. Size: 28u. Exine: smooth, baculate.
Sculpture: reticulate. Our specimen belongs perhaps the genus Acer, especial-
ly becouse of its elongated mesh.

Occurrence: quite frequent in Pontian
Botanic appurtenance: perhaps Acer sp.
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Tricolpopollenites fsp. 8
Pl. XXXIX, figs 1—3

A large, round, tricolpate pollen grain. Size: 40u. Exine smooth, two-la-
yered. Ectexine is equally thick as endexine. Sculpture is chagrenate,
in some places passing into elongated reticulate sculpture reminding of the exine
of the genus Acer. 1ts shape, and the structure of the whole body are, however,
different.

Occurrence: sporadical in Pliocene
Botanic appurtenance: unknown

Genus: Tricolporopollenites Pf. et Th. 1953
Tricolporopollenites asper Th. et Pf. 1953. W. Kr. 1960
Pl. XXXIX, figs 4—6
Size: 32u. Ellipsoid shape. Exine: two-layered, intrabaculate. Sculpture:
granulate. It corresponds to the description by Thomson et Pflug (1953).
Occurrence: frequent in Pliocene
Botanic appurtenance: Cupuliferae

Tricolporopollenites microhenrici (R.Pot, 1931) W. Kr. 1960
PlL. XXXVIII, figs 21 —23
Its shape is round- oval. Size: 35u. Exine: two-layered, intrabaculate.
Sculpture: granulate. Pollen grain tricolpate with wide colpas. '
Occurrence: rare
Botanic appurtenance: Cupuliferae

Pollenites laesus R. Pot. 1934
Pl. XXXIX, figs 7, 8
A tricolpate pollen grain. In polar view it is 38y, in equatorial 28u. Exine:
thin: intrabaculate. Sculpture: granulate. In equatorial view dark folds
are abservable around colpes.
Occurrence: sporadical in the material examined

Genus: Nyssapollenites Thiergart 1938
Nyssapollenites kruschi R. Pot. 1934 subsp. accesorius (R. Pot. 1934) n. c.
Pl. XXXIX, figs 910
1934 Pollenites kruschi accesorius R. Pot. 1934 (Tab. 6, fig. 9.)

Pollen grains of this species are round. Size: 24 —45u. Exine is thin, two-
layered, intrabaculate. Sculpture: conspicuous, fine-granulate. Colpes sur-
round, round pores. It corresponds by the species T'ricolporopollenites kruschi
R. Pot., 1934 subsp. accesorius R. Pot., 1934,

Occurrence: sporadical in Pliocene
Botanic appurtenance: Nyssaceae
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Nyssapollenites kruschi R. Pot., 1934,
ssp. analepticus R. Pot., 1934.)
Nagy E., 1969
Pl. XXXTIX, figs 11, 12

The size of the pollen grain is 30—35u. Exine is two-layered, baculate.
Sculpture: granulate. It is somewhat finer-granulate than subsp. pseudo-
laesus, and also smaller. Pores are round. Colpes surround pores.
Occurrence: quite frequent in Lower Pannonian
Botanic appurtenance: Nyssaceae

Tricolporopollenites slovakensisn. fsp.
PL. XL, figs 1, 2

Holotypus: bore-hole B-13; Nr. of cross table 6/10, 1/101 Bratislava Geol.
institute D. S.

Locus typicus: Nitra

Stratum typicum: Upper Pliocene — Pontian (coloured series). Diagnosis:
A pollen grain of ellipsoid shape in polar section; rounded on poles. Exine is
6u. thick; consisting of ektexine, mesoexine and endexine Structure: con-
spicuous intrabaculate. The pollen grain is tricolporate. Pores are long 6u
in diameter; comparatively narrow. Colpes are thick. A comparison with the
species of the genus T'ricolpopollenites described shows that its size is similar
to the species Tricolporopollenites edmundi R. Pot. The ticknesses of exine
and of colpes are however, different. When compared with recent species
of the genus Centaurea it showed some resemblances with this species. Our
pollen grain is however, different from species of the genus Centaurea by ger-
minar apparatus and by size.

Derivatio nominis: According to Slovakia

Occurrence: sporadical in Late Pliocene

Botanic appurtenance: unknown

Genus: Rhoipites Wodehouse 1933
Rhoipites pseudocingulum (R. Pot. 1933) R. Pot. 1960
Pl. XL, figs 3—10

The pollen grains have the size of 38—424. Their shape is ellipsoid or oval,
somewhat widened in its meridional part. Exine is two-layered, intrabaculate.
Sculpture: granulate till reticulate.

Occurrence: abundant all over Pliocene
Botanic appurtenance: Rhus sp. according to data in literature

Three subgroups of the group of Rhus type are distinguished by Kremp

(1950): 1. Ptelea, with a smooth exine, 2. Rhus with a coarse exine, 3. Phel-
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lodendron with a very coarse exine. According to this division our species
belong most probably to the Rhus subgroup. Nagy (1958) found this species
from Hungarian Upper Pannonian.

Ordo:Cornales
Fam.: Cornaceae
Genus: Araliaceoipollenites R. Pot., 1951
Araliaceoipollenites edmundi (R.Pot., 1931) R. Pot., 1960
Pl. XL, figs 11, 12

The shape of the pollen grain is ellipsoid or spheroid. Size: 354. Exine is
three-layered. Sculpture is granulate or reticulate. Pores are large: to 6y
in diameter.

Occurrence: quite abundant in Pliocene

Botanic appurtenance: perhaps Araliaceae

Note: The pollen grains of this species were compared with the species quoted
by Mameczar (1962) from Poland: and may be compared with the species
under the denomination Pollenites edmundi R. Pot. (1931).

Genus: Cornus L.
Cornus sp.
PL. XLI, figs 1—5

Large, tricolpate pollen grains. Size: 50—60u. Exine: thick, baculate.
Sculpture: granulate or reticulate. Pores are large, round.

The smaller form resembles the species Cornus amomum Mill. (Pl. LXI,
figs 1,2). The larger one is similar to Cornus sanquinea L. Both our species
differ by the thickness of exines from these recent species.

Occurrence: quite frequent in Pliocene — the coloured series

Ordo: Rhamnales
Genus: Tricolporopollenites P£f. et Th., 1953
Tricolporopollenites marcodurensis Pf. et Th., 1953;
subsp. baculoferus n. fsp.
Pl XL, figs 13, 14

Its shape is oval. Size: 40u. Exine is more- layered, baculate. The hight
of bacules are 1,5u. Sculpture is reticulate. Pores are round, 3-44 in diameter.
Tts structure of the exine and the length of bacules are different from the pre-
ceding species.

Occurrence: quite frequent in Lower Pannonian
Botanic appurtenance: perhaps Parthenocissus, or Cissus
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Rhammnaceae
Pl. XLIV, fig. 10
A tricolporate pollen grains. Size: 164. Exine: more-layered, intrabaculate.
Pores are round. Sculpture is fine — granulate. The pollen grain resembles
to the species Canonia L. described by Selling (1946). Its morphology res-
embles the species Tricolporopollenites megaexactus R. Pot.
Occurrence: frequent in Pliocene

Ordo:Celastrales
Fam.: Aquifoliaceae
Genus: Ilexpollenites (Thierg., 1938) R. Pot., 1960
Among our Pliocene material the genera of this family comprise more
species- Pollen grains differ by their size and by the thickness of clavate
structure.
The systematic division of the species was done according to Potonié (1960);
as also presented by Thomson and Pflug (1953).
Nagy (1958) found the genus infrequent in Upper Pannonian.
Klaus (1950) found Ilex-poll. margaritatus R. Pot. from Neufeld material.
Thomson (1950) considers the Pliocene species as Ilex aquifolia L.
Among our material this genus has several species and occurs constantly
also in the Latest Pliocene.

Ilexpollenites cf. margaritatus (R. Pot., 1931) R. Pot., 1960.
Pl. XLI, figs 6—7
A pollen grain of the size of 40u. Exine: clavate. Claves are approx. 1,5u
high. They are thin, with a small head. Ornamentation is the same all over
the pollen grain.
Occurrence: Sporadical in Pliocene
Botanic appurtenance: Aquifoliaceae, perhaps Ilex sp.

Ilexpollenites propinguus (R. Pot., 1934) R. Pot., 1960
Pl. XLI, figs 8§ - 10
Size: 26u. Shape: round. Claves are small, elongated. Sculpture: reti-
culate, equally arranged.
Occurrence: quite frequent in Pliocene
Botanic appurtenance: perhaps Ilex according to Nagy (1969) it is
similar by the species Ilex quercifolia Meerb.

Ilexpollenites iliacus (R. Pot., 1931) R. Pot., 1960 subsp. minor n. fsp.
Pl. XLII, figs. 1

The shape of the pollen grain is round on equatorial view. Size: 22u. Its

size and thinner claves differ from the species Tricolporopollenites iliacus
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(R. Pot.), Pf. et Th. 1953. It is however, similar to 7'. iliacus subsp. b./Pl. 57,
fig. 2 b), depicted by Sontag (1966). Only its size is different again: it is much
smaller than that described by Sontag (1966), exceeding 30u.
Occurrence: Sporadical in Lower Pannonian

Botanic appurtenance: perhaps llex sp.

llexpollenites cf. iliacus (R. Pot., 1931) R. Pot., 1960
Pl. XLI, fig. 11—12

Its shape is oval. Size: 42u. Structure: clavate. Claves are thin, elongated
to 1—1,5u. The thickness of claves is different from Ilexpollenites ilincus.
While the claves of the species llexpollenites iliacus are thick, round, in our
species are thinner.
Occurrence: sporadical
Botanic appurtenance: perhaps Aquifoliaceae

Ilexpollenites fsp.
PL XLII, figs 2—6
Tricolporate pollen grains with a typical clavate sculpture. Claves are
high 24. On the thin stalks are spheroid wide claves. Sculpture is reticulate.
Toward the middle of the pollen grain body the mesh is getting smaller.
Occurrence: abundant in Pliocene- Lower Pannonian
Botanic appurtenance: Ilex sp.

Ordo:Centrospermae
Fam.: Chenopodiaceae
Genus: Chenopodipollenites W. Kr. 1966
Chenopodipollenites multiplex (Weyl. et P£., 1957)
Pl XLIII, figs 1, 2

The shape of the pollen grain is round, with an irregular exine. Size: 27u.
Ectexine is baculate. Sculpture around pores is reticulate. Pores are nume-
rous et small. Pollen grains of this type occur in the whole Pliocene in some
places very abundantly.

Botanic appurtenance: Chenopodiaceae

When compared with recent species according to Erdtman (1954), our

species belongs to the genus Chenopodium.

Periporopollenites nigricans n. fsp.
Pl1. XLIII, figs 4—6

Holotypus: bore-hole ZM-1 34,5 f; Nr. of cross table 0/38 2/114
Locus typicus: Zlaté Moravce
Stratum typicum: Pontian (coal series)
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Diagnosis: A spheroid pollen grain .Size: 30u. Exine: dark, thin, two-la-
yered, waved around peripheral pores. Sculpture: chagrenate. All over
the pollen grain body are numerous pores of 1u. The whole exine is brown.
Some of its morphological characteristics resemble the family Chenopodiaceae,
still there are some differences because of which the species cannot be ordered
to Chenopodiaceae.

Derivatio nominis: According by the dark exine

Occurrence: sporadical

Botanic appurtenance: unknown

Chenopodipollenites fsp. 1
Pl. XLI1I, figs 7—19

The size of the pollen grain: to 20u. Exine is comparatively thick, two-
layered. Ektexine is smooth endexine -chagrenate. Sculpture: reticulate
around numerous small pores.
Occurrence: in some places very frequent in Pliocene
Botanic appurtenance: Species of the family Chenopodiaceae

Some of these may be compared with the genus Atriplex sp. (The Chinese
Atlas 1960). Other (XLIIL. 14—15) may be compared with the genus Chenopo-
diwm according to Erdtman (1954).

Chenopodipollenites fsp. 2
Pl. XLIII, fig. 3
A spheroid pollen grain with some conspicuous pores on its surface. It is
resembling the recent genus Arenariac when compared with those included
the Chines Atlas (1960).
Occurrence: Quite frequent in Late Pliocene.

Ordo: Lamiales
Fam.: Labiate
Labiate 1.
Pl. XLIII, figs 7— 13
The size of the pollen grain is 35—45u. In polar view it is oval, rounded

on poles, triangular in equatorial view. Exine is 2— 2,5y thick; intrabaculate.
Sculpture: reticulate. Pollen grains are mostly 3 colpate with equal meso-
colpia. A comparison with the pollen of the family described by Selling (1946)
indicates that it may be the genus Phyllostegio Benth. It si most resembling
the species Phyllostegia glabra (Goud.) Benth. Its size is, however, different:
our specimen is samewhat smaller.
Occurrence: sporadical in Pliocene — Lower Pannonian
Botanic appurtenance: perhaps Phyllostegia cf. glabra
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Labiatae 2.
Pl. XLIV, figs 7—9

A tricolpate pollen grain; triangular in equatorial view. Exine is thin,
baculate. Size: 30u. Sculpture is reticulate.
Occurrence: quite frequent in Late Pliocene.

cf. Labiatae
PL. XLIV, figs 1—6

In addition to the above species still two types are included in this family:
1. (P1. XLIV, figs 1—4) pollen of a similar structure. only smaller — 32y
in diameter. Exine is thick; sculpture is the same as in the previons species
(Pl. XLIII, figs 7—13). Different in our specimen is colpa forming a loop.
Sculpture is reticulate.
Occurrence: constant most frequent in the coloured series.
2. (PL. XLIV, figs 5, 6). A pollen grain with pores. Exine is very thick, two-
layered (4—5a). Sculpture is reticulate — as in the preceding type.
Occurrence: sporadical
Botanic appurtenance: perhaps Labiatae

Ordo: Asterales
Fam.: Asteraceace

Genus: Compositoipollenites R. Pot., 1951
Compositoipollenites cirsioidesn. fsp.

Pl, XLIV, figs 11 —14

Holotypus: Bore-hole B-13 6-6, 10 m; Nr. of cross-table/420/111 Bratislava
Geol. Inst. D. S.

Locus typicus: Nitra

Stratum typicum: Pont (coloured series)

Diagnosis: A round pollen grain Size: 52u. This species belongs to tricol-
porate pollen. 1t is triangular from equatorial view. Exine is more-layered.
On the margins the exine is provided with dentate elements which are con-
spicuously granulate. Sculpture is coarse- papillate; around papilles it is
striate-reticulate. A comparison with recent species of the genus Cirsium
showed some resemblances with the species Cirsium rivulare (Jacq.) Lk.
Derivatio nominis: From the genus name according to the natural system,
comprising also our specimen.

Occurrence: in the Latest Pliocene — Rumanian




Liguliflorae
Compositoipollenites fsp. 1
Pl XLV, figs 1—-3, 6, 9

A round pollen grain. Size: to 32u. It has numerous spinae on the whole
surface. The spinae are 5—6pu long. Exine is inconspicuously differentiated.
Sculpture: reticulate
Occurrence: abundant in Pliocene, Pontian (the coal series)

Botanic appurtenance: Some of our specimens are resembling the recent
species of the genus Taraxacum

Compositoipollenites fsp. 2
Pl. XLVI, fig. 6

Shape round. Size: 32u. Exine 4 thick. Ectexine is fine-reticulate. Spiculae
are 3—4yu long.
Occurrence: quite abundant

Compositoipollenites fsp. 3
Pl. XLVI, figs 9—10

A pollen grain of the family Asteraceae. A comparison with recent species
is insufficient for more precise ordering. Size : 254. In the middle part of the bo-
dy are large spinae extending out of the body contour to 4—5u. Sculpture
around spinae is reticulate.

Occurrence: abundant in the whole Pliocene
Botanic appurtenance: unknown

Compositoipollenites fsp. 4
Pl. XLVI, figs 7—8

A tricolporate pollen grain of round — oval shape. Size: 38u. Tegillum is
baculate with spinae. Sculpture: reticulate, with a very small mesh. Colpes
are thick. Pores: to 6u.

Occurrence: abundant in Pliocene
Botanic appurtenance: unknown

Tubifloridites (Cookson, 1947) R. Pot., 1960
Tubifloridites fsp. 1
Pl. XLV, figs 10—12; pl. XLVI, figs 1—5

A tricolporate pollen grain. Spiculae are granulate; as long as wide (2—3pu).
Sculpture: reticulate. In equatorial view the pollen grain is round, with con-
spicuous pores and colpes.

Occurrence: abundant in Pliocene (the coloured series)
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Tubifloridites fsp. 2
Pl XLV, figs 4, 5,7, 8

A tricolporate pollen grain of the family Asteraceae, Tubiflorae group. Spinae
are conspicouus, with baculoferous structure. Sculpture of the pollen grain body
is reticulate. After a comparison with recet species of the genus Bidens, our
specimen may be included in this genus.

Arctotis typus

Pl. XLVI, figs 11, 12
A pollen grain of the family Asteraceae. Shape: spheroid. Size: 28—30u
in average. Exine: 4—5u thick, with spinae narrowed at ends. A comparison
with the species of the Arctotis type as described by Stix (1960) showed dif-
ferences in the density of spinae: The structure of exine is the same, with
large conspicuously confined spinae. The structure around spinae is reticulate.

Centaurea fsp.
Pl. XLVII, figs 1—7
Shape: oval, narrowed. Size: 42u. A tricolporate pollen grain. Tegillum

is intrabaculate. Exine is fine — dentated. Sculpture: reticulate. Colpes
are thickened. Pores: to 6u.
Occurrence: abundant in Upper Pliocene. Our species may be included
in the genus Centaurea when compared with Stix’s (1960) descriptions.
Genus: Artemisiupollenit‘es Nagy E., 1969

Artemisiapollenites fsp.
Pl. XLVIII, figs 8 —10
A tricolporate pollen grain. Size: 30—35u. Exine is baculate; sculpture
reticulate with folds. Our specimen is larger than A. sellularis Nagy E. (1969).
Occurrence: abundant in Pliocene.
Botanic appurtenance: Artemisia sp.

Ordo: Ericales
Fam.: Ericaceae
Genus: Ericipites Wodehouse 1933
Ericipites fsp.
Pl. XLVIII, figs 1-10; pl. XLVII, figs 11 —14
The group comprises three morphologically different types of various sizes.
These pollen are tetrad arranged, mostly with smooth exines. Sculpture:
fine-granulate, or smooth. The larger forms are to 28y, the smaller — to 20—22p
in average. The largest species is 38u.
Occurrence: abundant in Pliocene, especially in Pontian coal series
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A comparison with recent pollen of the families Ericaceae and Vacciniaceae
indicates that the majority of our specimens belong to the genus Erica, others
to Vaccinium. The smaller types of tetrads correspond to the species . arborea
and K. carnea (Pl. XLVIII, figs 6—8). Some species are pressed and difficult
to compare with descriptions of recent species. The pollen grain on P1. XLVIII,
figs 9, 10 is perhaps a species of the genus Vaccinium.

Ordo:Umbeliferales

Fam.: Umbelliferae
Umbelliferae
Pl. XLVIII, figs 11— 20

This family is very frequent in Pliocene material. Most frequent is in the La-
test Pliocene. Although the basical structure of all our species is the same,
still they belong at least to two genera. When compared with the palynological
examination of mediterranean genera of the family Umbeliferae by Cerceau
(1959), some of them show resemblances with the recent genera Caucalis
or Torilis. Wider, oval pollen grains with reticulate structure (Fig. 6—8)
. resemble species of the genus Caucalis, while those with a more conspicuous
reticulate structure, pressed in their meridional part, resemble the genus
Torilis. Their length does not exceed 30y in any case.

Occurrence: very abundant in the Latest Pliocene

Ordo: Rubiales
Fam.: Dypsacaceae
Genus: Succisa
Succisa sp.
y Pl XLIX, fig. 1
A tricolpate spheroid pollen grain. Size: 854. Exine: thick, baculate or
echinate. With characteristic small spinae on its periphery. Nagy (1969)
described this pollen grain as Scabiosae-pollenites minimospinosus Nagy (1969)
from Lower Pannonian. Our specimen is smaller. It is ordered to the genus
Succisa Neck.
Occurrence: sporadical in Pliocene

Ordo: Cucurbitales
cf. Cucurbitaceae
Pl. XLX, fig. 2
A spheroid pollen grain. Exine: two-layered; with long thorn-like elements
running out of the whole body. The elements are 7—8u long. Size: 40y
in average.
Occurrence: sporadical in Upper Pliocene
Its thorn-like elements represent a difference from the family Malvaceae
and a similarity with the family Cucurbitaceae.
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Ordo:Myrtales
Fam.: Oenotheraceae
Genus: Jussiaeapollenites (Traverse 1955) Nagy E. 1969
Jussiaeapollenites champlainensis (Traverse 1955) Nagy E. 1969

Pl. XLIX, fig. 3

Formerly it was presented as Pollenites oculus noctis Thiergart (1940).
In our Pliocene sediments it is quite frequent.
Botanic appurtenance: Oenotheraeceae

Incertae sedis
Pl. XLIX, figs 4, 5

A spheroid pollen grain. Size: 15u. Exine is comparatively thick, two-
layered, with conspicuous interloculum. Long echinatae elements run out
of the whole body. These elements are structurally formed: each echina
consists of several small parts. No similar type of pollen grain was found
in available literature. Perhaps it is a water -plant, only its systematic position
cannot be determined according to the pollen grain.

Occurrence: sporadical in Pliocene, mainly in the coal series.
Botanic appurtenance: unknown

Ordo:Magnoliales
Fam.: Magnoliaceae
Genus: Magnoliaepollenites Nagy, 1969
Magnoliaepollenites fsp.
Pl, XLIX. figs. 6 —8.

Shape: oval. Size: 65u. One colpe extends between poles. Exine: smooth.
Sculpture: coarse — granulate.
Occurrence: sporadical in the whole Pliocene.
Botanic appurtenence: perhaps Magnolia sp.

Classis: Monocotyledonae
Ordo: Liliales
Fam.: Liliaceae

cf. Liliaceae
Pl L, figs 1—5

Monosulcate pollen grains. Size: about 55u. Structure: smooth. Sculp-
ture: sometimes fine-punctate.
Occurrence: frequent in Pliocene

269




Monocolpopollenites fsp. 1
Pl L, figs 6, 7

An oval monocolpate pollen grain; 40u long in average. Sculpture: chagre-
nate.
Occurrence: quite frequent in Pliocene; (the coal series)
Botanic appurtenance: unknown

Monocolpopollenites fsp. 2
Pl. L, fig. 8.

A monocolpate pollen grain. Size: 424 Shape: oval. Structure : baculate
Sculpture: dense-foveolate.
Occurrence: in Lower Pannonian
Botanic appurtenance: unknown

Ordo: Poales
Fam.: Graminae
Genus: Graminidites (Cookson 1947) R. Pot., 1960
Graminidites media (Cookson 1947) R. Pot., 1960
Pl L, fig. 9

Monoporate pollen grains; irregularly rounded. Size: to 32u. Exine is thin;
with numerous folds on the pollen grain body. Pore is large (45u), with a thick
fringe. Sculpture: fine-granulate.

Occurrence: abundant in Pliocene

Graminidites fsp.
Pl. L, fig. 10

Round pollen grains, with large secondary folds. Size: 45—52u. Sculpture:
very fine-granulate. Pore is large: 3u, with a wide fringe (3—4u).
Occurrence: abundant in Pliocene
Botanic appurtenance: Perhaps the genus Bambusa — after a comparison
with grassy forms described by Stuchlik (1964).

Genus: Phalaris
cf. Phalaris sp.
PL L, figs 11—13
Large, spheroid pollen grains of grass. Size: 35—45u. Exine two-layered,
smooth or intrabaculate. One pore is without labrum. Sculpture: fine gra-
nulate.
Occurrence: abundan > in the Latest Pliocene
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(Conslusion

Palynological research of Pliocene sediments in West Carpathians led to
the following conclusions:

a) Palynological research was mainly concentrated to faunistically or litho-
logically characterized sediments. In this way a pollen pattern of all the Plio-
cene stages made to get the actual floristic pattern in the respective time
intervals.

b) Observatious of the occurrence of the separate species offered valuable
data on the frequency of certain floristic units for the separate Pliocene periods.

¢) About some genera, such as Tilia, Carya, Alnus, Fagus, Saliz, Slowaki-
pollis we have got data concerning species variety between Lower Pliocene
and Quaternary. Some observation are linked up to the works by the German
palynologists H. D. Mai (1961), H. D. Pflug (1966), dealing more in detail
with some groups of sporomorphs in the course of Miocene.

d) The previous palynological research offered sufficient criteria for the divi-
sion of Pliocene sediments in the eastern part of West Carpathians.

The table gives vertical distribution of the separate species of sporomorphs.

e) From the paleoecological view detail analysis of climatic condition
in the course of sedimentation in the separate Pliocene stages was carried ou
also a summary of observations concerning the deterioration of climatic
conditions and its influence upon flora is presented. It was found that the cli-
mate in Pliocene was permanently cooled owing to changes in humidity
affecting considerably also Pliocene vegetation,.

f) In the systematic part the most frequent sporomorphs are treated. They
are ordered into higher botanical taxons as far as it is possible, and also the arti-
ficial or morphological species are ordered into botanical families or genera
if I may suppose their relation to recent species or genera.

In case there was some error in ordering the artificial species into a higher
botanical taxon, it may only be corrected by permanent completing and com-
parison of recent species of sporomorphs with fossil.

Do tla¢e odporucila E. Rybnic¢kovi
Prelozila E. Jassingerova
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Explanatory to the stratigraphical plates (text-fig. 3—11)

Fig. 3
1. Taxodiwm-typus 7. Lariz-typus 13. Cedrus-typus
2. Cupressaceae typus 8. T'suga diversifolia-typus 14. Podocarpus-typus
3. Glyptostrobus typus 9. Tsuga canadensis-typus 15. Abies-typus
4, Sequoia-typus 10. Sciadopitys-typus 16. Keteleeria-typus
5. Ginkgo-typus 11. Pinus silvestris-typus 17. Picea-typus
6. Ephedra-typus 12. Pinus Hyploxylon-typus
Fig. 4
1. Myrica-typus 13. Araliaceae-typus 25. Ericaceae-typus
2. Tiliaceae-typus 14. Saliz-typus 26. Caryophyllaceae-typus
3. Alnus-typus 15. Castanea-typus 27. Umbelifarae-typus
4. Juglans-typus 16. Acer-typus 28, Asteraceae-typus
5. Corylus-typus 17. Cornaceae-typus 29. Chenopodiaceae-typus
6. Betulu-typus 18, Ilex-typus 30. Succisa-typus
7. Carya-typus 19. Nyssa-typus 31. Phragmites-typus
8. Pterocarya-typus 20. Quercus sesilliflora-typus 32, Cyperaceae-Typus
9. Engelhardtia-typus 21. Quercus-typus 33. Monocolpatae-typus
10, Carpinus-typus 22. Fagus-typus 34, Inceetar. Plancton?
11. Eleagnaceae-typus 23. Laeguminosae-Lypus
12. Platycarya-typus 24, Liguidambar-typus
Fig. 5
1. Ascomycetes 11. Laevigatisporites haardti larger form
2. Stereisporites cf. veruancoris 12. Laevigatisporites haardti small form
3. ef. Foveasporis 13. Verrucatosporites alienus
4. Leiotriletes fap. 14, Polypodiaceoisporites sp.
5. Leiotriletes microlepidoidites 15. Baculatisporites quintus
6. Lycopodium selago 16. Retitriletes moravensis
7. Retitriletes annotionivides 17. Triplanosporites fsp.
8. Leiotriletes cf. microlepidoidites 18. Hchinatisporites fsp.
9. Leiotriletes fsp. 19. Indet. spora 2
10. Polypodiaceoisporites fsp.
Fig. 6
1. Taxodiaceaepollenites fsp. 5. Pinus silvestris 9. Pinus sp.
2. Sciadopityspollenites serratus 6. Pinus typus Haploxylon 10. cf. Keteleria
3. T'sugaepollenites viridifluminipites 7. Abies sp. 11. Ephedra sp.
4. Tsugaepollenites igniculis 8. Pinus sp. 12. Gingko sp.
Fig. 7
1. Intratriporopollenites polonicus 8. Intratriporopollenites fep. 2
2. Intratriporopollenites instructus 9. Intratriporopollenites fsp.
instructus 10, I'ntratriporopollenites instructus
3. Intratriporopollenites instructus 11. Malvacearumpollenites fsp.

macroreticulatus
. Intratriporopollenites instructus
soebyensis

12. Caryapollenites simplex
13. Caryapollenites simplex small form
14. Caryapollenites simplex larger form

. Intratriporopollenites cf. cordataeformis 15. Pterocaryapollenites stellatus
. Intratriporopollenites maii 16. Pterocaryapollenites stellatus anulatus
. Intratriporopollenites fsp. 1 17. Betulaepollenites betuloides
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21.
22.

18. Betulaepollenites betuloides . minor
19. Betulaepollenites fsp. 1

20. Betulaepollenites fsp. 2 23.
Fig. 8

1. Salizipollenites fsp. 1 10.
2. Salizipollenites verus 11,
3. Salizipollenites fsp. 3 12.
. Salizipollenites fsp. 5 13.

14.
15.
16.
17,
18.
19.

. Salizipollenites fsp. 2

. Salizipollenites ulotrichii

. T'ricolporopollenites fsp. micro
reticulatus form 6

. Tricolporopollenites fsp. micro
reticulatus form 1

S Ok

9. Salizipollenites fsp. microreticulatus form 7 20.

Fig. 9
1. Engelhardtioidites microcoryphaeus 13.
2. Myricipites fsp. 14.
3. Junlanspollenites verus 15.

4. Juglanspollenites fsp. 16.
5. Momipites punetatus 17
6. Momipites fsp. 18.
7. Liquidambarpollenites carpatica 19.
8. Liquidambarpollenites fsp. 20.
9. T'ricolporopollenites cingulum oviformis 21,
10. T'ricolporopollenites cingulum pussillus 22,

11. T'ricolporopollenites cingulum fusus 23.

12, Tricolporopollenites cungulum briihlensis

Fig. 10
1. Palygalacearum pollenites granulatus 12.
2. Caroyphyllidites fsp. 1 13.
3. Faguspollenites fsp. f. minor 14.
4. Faguspollenites fsp. f. major 15.
5. Quercoidites fsp. (f. sessiliflora) 16.
6. Quercus cf. robur 17.
7. Quercoidites henrici 18.
8. Quercoidites fsp. 19.
9. Quercoidites fsp. 2 20.
10. Quercoidites fsp. 21.

11. Tricolporopollenites microhenrici 22,

Fig. 11
1. Chenopodipollenites fsp. 1 10.
2. Chenopodipollenites multiplex 11.
3. Chenopodipollenites fsp. 2 12.

4. Periporopollenites nigricans n. fsp. 13.
5. ef. Labiatae 14.
6. Labiatae 15.
7. Compositoipollenites cirsivides 16.

. T'ubifloridites fsp. 2 17;

e ™

. Tubifloridites fsp. 1

Alnipollenites verus 4-porous
Alnipollenites verus 5-porous
Triporopollenites coryloides

Tricolporopollenites fsp. microreticulatus
Oleaceae

Aceripollenites rotundus
Slowakipollis hippophaloides
Slowakipollis pliocaenicus
Slowalkipollis cf. fechovitii
Slowalkipollis fsp. 2
Slowalkipollis fsp. 4
Slowalipollis fsp.

cf. Cucurbitaceae
Slowalkipollis klausii

Nyssapollenites kruschi accesorius
Nyssapollenites kruschi analepticus
Ilexpollenites propinguus
Ilexpollenites cf. iliacus
Tlexpollenites iliacus minor
Ilexpollenites fsp.

Llexpollenites fsp.

Ulmipollenites undulosus
Ulmipollenites fsp.
Ostryapollenites fsp.
Carpinuspollenites carpinvides

T'ricolporopollenites asper
Tricolporopollenites fsp.
Tricolporopollenites nagyi
Tricolporopollenites cf. asper
Tricolporopollenites libearensis
Tricolporopollenites fsp.
T'ricolporopollenites fsp.
Rhoipites pseudocingulum
Tricolporopollenites marcodurensis
cf. Aceripollenites

Araliaceoi pollenites edmundi

Liguliflorae fsp. 1
Artemisiapollenites fsp.
Umbeliferae fsp.

Ericipites small form
Ericipites larger form
Graminidites

Liliaceae

Incertae — sedis. Plankton?
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0. SAMUEL

NIEKOLKO POZNAMOK K LITOLOGICKO-FACIALNEMU
A STRATIGRAFICKEMU (LENENIU PALEOGENU BRADLOVEHO
PASMA

Abstract, The latest investigations showed that the Paleogene developed
parallelly along the internal side of the Klippen Belt deposited in a particular
sedimentation area. The latter formed after the Laramide orogenetic phase.
The sedimentation zone mentioned should be designated the Povazie — Hanu-
%ov sedimentation area. In the area, sedimentation proceeded between the
Danian and the Priabonian. Basing Upon certain lithological — facial and
stratigraphical characteristics the following bed sequences may be distinguished
the Inovec, Haligovee, Zvarin, Hri¢ovo — Zilina, Domaniza and Myjava bed
sequences,

A7 donedévna sa vieobecne prijimal ndzor, ze paleogénne sedimenty vyvi-
nuté po juznej strane bradlového pdsma patria k centrdlnokarpatskému
paleogénu, ktory lezi diskordantne na starom (hlavne mezozoickom) morfo-
logicky velmi rozélenenom substrite, pricom jeho stratigraficky rozsah je
vrechny lutét az priabon.

Na zéklade podrobného mikrobiostratigrafického vyskumu na vychodnom
Slovensku (B. Lesko et O. Samuel 1960, 1968), ako aj na strednom PovaZi
a v Myjavskej pahorkatine (J. Salaj 1961, D. Andrusov et E. KGhler 1963,
0. Samuel et J. Salaj 1961, 1968) vyssie menovani autori poukdzali na to,
7e paleogénne stvrstvie, ktoré je vyvinuté v pruhu tiahnucom sa linedrne po
vnitornej strane bradlového pasma, za¢ina sa usadzovat uz v paleocéne a nie
v eocéne (vrchnom lutéte), ako sa vieobecne predtym predpokladalo. Z uve-
denych mikrobiostratigrafickych vyskumov vyplyva, Ze paleogén sa usadzoval
v osobitnom sedimentaénom péasme, ktoré bolo zalozené po laramskej oro-
génnej faze uz v paleocéne, miestamina juznych truktirach bradlového pasma
a jemu prilahlych Gastiach mezozoickych tutvarov centralnych jednotiek Za-
padnych Karpdt. Pre jeho osobitné érty (stratigraficky rozsah, biohermné
vépence, celkové prevaha detritu, interformacné telesé konglomeratov s pre-
vahou stlovského typu, biofacidlne odlignosti, bolo vyé¢lenené do rozliénych
vyvinov, napr. na vychodnom Slovensku B. Ledkom (1960) ako benatinsky
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flys, v ktorom odligil eSte severny — inovsky a juiny centrilnokarpatsky
vyvin. D. Andrusov (1965) vyélenil sedimenty predmetného pdsma do my-
javského vyvinu s. 1., v rdmeci ktorého odligil este niekolko dalich vyvinov tej
istej kategdrie: vaavsky vyvin s.s., makovsky, hri¢ovsko-zilinsky a haligov-
sky. Zial zatial nebol ani jeden z uvedenych vyvinov pre nedostatok litologicko-
stratigrafickych tdajov tak definovany, %e by sa mohol vzfahovat na celé
pasmo. Ako to vyplyva z litologicko-facidlneho a biostratigrafického opisu
a paleogeografickej rekonstrukcie jednotlivych oblasti, niektoré ndzvy vyvinov
nemaji Ziadnu opodstatnenost, (napr. makovsky vyvin predstavuje len relikt
hriovsko-Zilinského vyvinu), kym iné treba z hladiska novych poznatkov
redefinovat tak, aby sa ¢o najlepdie vystihla ich osobitost determinovand
lokdlnymi sedimenta¢nymi vplyvmi v priebehu celého predmetného piasma,
ako aj niektorymi paleogeotektonickymi a paleogeografickymi é¢rtami. Na
zaklade niektorych vyssie spominanych spoloénych litofacidlnych &t a viac-
menej jednotného paleotektonického vyvinu navrhujeme toto pidsmo oznadco-
vat ako povaZsko-hanusovskij paleogén, (ndzov odvodeny podla stredného
PovaZia na zdpadnom Slovensku a SirSieho okolia obce Hanufovce na vy-
chodnom Slovensku, kde je paleogén predmetného pdsma najlepgie vyvinuty),
v rdmei ktorého mozno rozlisit nasledovné vyviny:

1. Inovsky vyvin lemuje severnti ¢ast bradlového pdsma vychodného
Slovenska. Spodné ¢ast paleogénu je vyvinutd v hruborytmickom flysi (procské
vrstvy) s niekolkymi polohami mikrokonglometitov a konglomeritov s exo-
tickymi zlepencami. Materidl z bradlového pasma, resp. z centralnych jednotiek
Zapadnych Karpéit je minimélny. Vy#Sie prechddza do sivrstvia s prevahou
pestrych ilov, floveov, resp. sliefiov. Vo vrchnom eocéne az spodnom oligocéne
prejavuji sa vplyvy sedimenticie krosniansko-menilitovej série (menilitové
bridlice s jaselskymi lupkami a malcovské vrstvy). Stratigraficky rozsah tohto
vyvinu je spodny paleocén (vrchny dan) aZ spodny oligocén.

2. Haligovsky vyvin je roziireny po vniitornej strane bradlového pasma.
Od predchidzajiceho sa lisi tym, ze lezi aj na réznych predpaleogénnych
utvaroch centralnych jednotiek Zipadnych Karpat; sporadicky obsahuje bio-
hermné vipence a interformadné konglomeratové telesd stlovského typu. Vo
vysSom paleogéne sa nachddza i materidl priamo z bradlového pdsma. Strati-
grafickd pozicia bazdlneho suvrstvia nie je synchrénna, ale smerom na juh je
postupne mladSia v rozsahu paleocéna az spodného eocénu. Celkovy strati-
graficky rozsah tohto vyvinu je spodny paleocén az vrchny priabon (spodny
oligocén).

3. Varinsky vyvin je v nepatrnych reliktoch zachovany najme vo va-
rinskom ftseku bradlového pdsma. K tomuto vyvinu pravdepodobne patri
i relikt ,,pribradlového® paleogénu na Orave pri Kriaznej (por. A. Maté&jka
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et B. Hanzlikova 1962). Varinsky vyvin je po litologicko-facidlnej a strati-
grafickej strinke najmenej rozpracovany. Je budovany prevazne z flysovych
vrstiev s polohami ¢ervenych a iernych (babicky typ) sliefiov alebo ilovcov,
v ktorych sa ojedinele nachddzaji redeponované rifové bloky. Predbeiné
vysledky naznaéuji, Ze je tu zastipeny vrchny paleocén aZ spodny eocén,
pricom nemozno vylicit ani lutét.

4. Hritovsko-zilinsky vyvin je rozéireny najmi na tseku Zilina — Hri-
tovské Podhradie — Jablonové a v reliktoch v okoli Povaiskej Bystrice.
Vyznaduje sa predovietkym tym, Ze sedimenty od Ziliny smerom na juh,
sledujiic pritom linedrne bradlové pismo, st ¢oraz mladSie a bruboklastickejsie.
Osobitostou tohto vyvinu st mohutné telesd biohermnych vdpencov, z ktorych
je autochténna iba Cast (in situ), kym prevaznd viédina je redeponovani
v mladgich, najmi ,,flySoidnych* stvrstviach. Daldim znakom je enormné
hromadenie detritického materidlu. Podobne ako predchddzajici vyvin,
bazdlne stvrstvie mé diachronicky vek v rozsahu vrchného danu aZ ilerdu.
Stratigraficky objem celého vrstevného sledu je vrchny dan az vrchny lutét,
pricom priabon nechyba primérne, ale sekundérne.

5. Domanizsky vyvin. Hoci jeho dne$nd pozicia je vyslovne ,,centralno-
karpatskd‘‘, nachddzajica sa v intramontdannej domanizskej depresii Strazov-
ského pohoria, predpokladdme, Ze je to iba doésledok popaleogénnych tektonic-
kych pochodov a denuddcie. Jeho stratigraficky rozsah je spodny aZ stredny
eocén, pricom mozno vyélenit v podstate len dve odlisné litoficie: bazédlne
transgresivne stvrstvie, ktoré tvoria silovské zlepence, a flySové stvrstvie
s polohami interformaénych konglomerétov, ktoré st zloZené prevazne z karbo-
natickych hornin (stlovsky typ).

6. Myjavsky vijvin je viazany takmer len na brezovskid (gosauski) kriedu.
V pasme Polianka — Rudnik sa podla J. Salaja (1962) vyznacuje sedimenti-
ciou medzi kriedou brezovského (gosauského) vyvinu do paleogénu a vyvojom
stredného a jemnorytmického flySu s polohami pestrych sliefiov. Stratigraficky
rozsah je dan a7z vrchny eocén.

1.Tnovsky vyvin

Uz v roku 1957 B, Lesko deli fly& nachddzajtei sa medzi rac¢ianskou jednotkou a brad-
lovym pésmom na severnt flySovi fdciu a juzni printesovi ficiu. Neskorsie vyélenuje
z magurskej jednotky prittesovii a flySova fdciu, ktorti v inej préci (B. Lesko 1960a)
oznaduje ako sériu benatinského flysu. Rozlisuje v nej vyvin severny — inovsky a juiny —
centrialnokarpatsky.

V oblasti Cerhovského pohoria a v zipadnej ¢asti Ondavskej vrchoviny Z. Strdnik
et Z. Roth (1959) vymedzili jednotku Cerhovského pohoria s. 1. s dvoma facidlne roz-
dielnymi sériami, t. j. juznou, v ktorej rozlisuju este vyvoj kyjovsky (=vépnitd fécia
A. Matdjku 1959) a ujacky, a sériu Cerhovského pohoria s. s. V dalSej prici Z. Strdnik
et Z. Roth (1960) sa priklinaji k ndzoru, Ze vrstvy kyjovského vyvinu patria k obalu
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bradlového pisma, na zéklade ¢oho upitaji od oznadenia jednotky Cerhovského pohoria
s. 1. a sériu Cerhovského pohoria s. s. povy$uji na samostatni jednotku Cerhovského
pohoria (=kochanovskej a udavskej jednotke).

V. Pesla E. Men¢ik (1959) pracujtci v tiseku Hanusovee — Humenné taktiez stano-
vili novi tzv. lackovskt jednotku, ktorti povazuju za najjuznejsiu &iastkovi jednotku
magurského flySu. Poznamendvaji, Ze tdto jednotka zodpovedd B. Leskovej (1957)
priatesovej flySovej ficii. Rozdiel medzi niektorym vyvinom je v ich viiéSej alebo mensej
tplnosti, ktord mé svoj pévod ani nie v primdrne sedimentdrnych pri¢indgch, ale skor
v tektonickej redukeii a v rozdielnom subjektivnom nazerani autorov na stratigrafick
hodnotu vrstevnych élenov, alebo v hodnote ich litologického pribuzenstva alebo dife-
rencie a odlisnosti. ‘

Pocas vyskumu celého bradlového pdsma na vychodnom Slovensku B. Leiko et O.
Samuel (1968) dospeli k ndzoru, Ze nie st medzi nimi podstatné facidlne ani stratigra-, ‘
fické rozdiely, ktoré by zdévodinovali ich samostatnost. Kremnansky vyvin (A, Matéjka
1960) je celkom odlisny, avsak nepatri do série bradlového paleogénu, ale do magurského
prikrovu. Podobny ndzor zastdva aj Z. Stranik (1965). V ujackom vyvoje, povodne
vymedzenom Z. Stranikom et Z. Rothom (1959 resp. 1960) bol zisteny plynuly a facidl-
ne podobny vyvin, ktory je charakteristicky pre vyvin inovsky. Kyjovsky vyvin bradlo-
vého pdsma sa lisi od inovského azda len bohatiim zastipenim spodnych paleocénnych
pestrych ilovecov a hrubsimi lavicami vdpnitych pieskoveov a zlepencov. Lackovsky
vyvin — jednotka (V. Pesl et E. Men¢ik 1959) je veelku zhodny s inovskym vyvinom
nie st medzi nimi facidlno-stratigrafické rozdiely.

D. Andrusov (1965) vietky spomenuté vyviny bradlového paleogénu zhitia do tzv.
zemplinskeho pdsma, ktoré povazuje za stiéast magurskej flySovej skupiny. Stratigraficky
rozsah paleogénu je podla opisanych javov taktiez rozny a facidlne odlisny od definova-
nych sérif magurského flySového pdsma, pretoze sa vyvijal za rozdielnych paleografic-
kych podmienok ako magursky paleogén. Na vychodnom Slovensku ho B. Le&ko (1960-
vy¢lenil ako jednotku vyssieho radu z magurskej skupiny fly3a a nazval ho benatinskym
flysom.

Stratigraficky objem inovského vyvinu zahrfiuje vy3si spodny paleocén az
oligocén, reprezentovany v litologicky pestrom flySovom stvrstvi. Litologicky
a biostratigraficky ho rozélefiujeme na niekolko €asti. Spodn4 ¢ast paleogénnej
série je typicky bradlovd, vrchnd cast je v dosledku paleogeografickych pre-
mien vo flySovej geosynklindle poéinajic vrechnymi eocénom facidlne sliezska.
(globigerinové sliene, menilitové bridlice, malcovské vrstvy).

a) Prolské sivrstvie. Najspodnej$im ¢Elenom vrstevného sledu inovského
vyvinu je procské sivrstvie, zlozené zo strednorytmického az hruborytmického
flySu. Vyznacuje sa vyvinom modrych, modrosivych, jemnozrnnych az hrubo-
zrnnych, jemne zlepencovych, silne vapnitych pieskoveov (v laviciach na
zdpade vychodoslovenského bradlového pdsma az 7 m hrubych) aZz piescitych
vipencov. Lavice pieskovcov st najéastejsie 20— 60 cm, v zdpadnom udseku
60—100 cm hrubé. TenSie lavice pieskovcov st predovietkym silne vapnité
a tvoria temer detritické vipence. Zlepence a hrubozrnné pieskovcee sa v si-
vrstvi niekolkokrit opakuji. V oblasti marmarofského pdsma na Ukrajine
J. 0. Kuléickij (1965) opisuje toto stvrstvie pod nazvom vulchovéinska
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svita. Stratigraficky rozsah proé¢skych vrstiev je vrchny dan az spodny eocén
(porov. O.Samuelet J. Salaj 1968, str. 21 —31. resp. B. Les§koet O. Samuel
1968, str. 40—44). Definiciu pro¢skych vrstiev akceptuje aj D. Andrusov
(1965), ddva im vSak Sirsi litologicky objem, rozdireny o cely stredny eocén.

b) Bedatinské suwrstvie. B. Lesko et O. Samuel (1968) strednoeocénne
stvrstvie pre jeho litograficko-facidlno konStantny vyvin v celom povazsko-
hanusovskom vyvine vychodného Slovenska neopisujii v rdmei proéského
sivrstvia, ale osobitne. Toto sivrstvie sa vyznacuje prevazne pelitickym
neflySovym vyvinom, ktory charakterizuje v strednom eocéne isté obdobie
bradlového vyvinu, ako aj juZnej casti magurského priestoru flySovej geo-
synklindly. Stvrstvie hrubé 50—100 m je zloZené z jemnopiescitych a plastic-
kych ilov sivomodrej, sivozelenej a sytocervenej farby. Od miesta k miestu
sa v pelitickom prostredi vyskytuje 5—15 cm hrubd lavica drobnozrnitého
vapnitého alebo vipnito-ilovitého pieskovca s glaukonitom. Laterdlne pieskov-
covy komponent sa méze bohatsie uplatiiovat, pritom vSak samotné pelitické
stvrstvie nemd charakter typického flySového vyvinu. Z procského stivrstvia
sa pestré ily a flovce (benatinské stuvrstvie) vyvijajui pozvolna ubtdanim
pieskoveov nielen ¢o do hriibky, ale aj hustoty striedania. Sedimentécia tychto
vrstiev v niektorych tsekoch zaéina az vo vrchnej ¢asti spodného eocénu
(napr. Mald Domas8a), pricom optimum dosahuje v strednom eocéne v bio-
stratigrafickom pédsme Cyclammina amlectens.

V inovskom vyvine je vrchnopaleogénna (ombronskéd v zmysle O. S. Vialova
et D. Andrusova 1963) séria dobre vyvinutd v synklindlnych pdsmach pri
Ujaku, Orlove-Plavci a Inovei pri ¢eskoslovensko-sovietskej hranici.

¢) Podmenilitové (globigerinové sliene — sSeSorsky horizont) sa postupne
vyvijaja z pestrych iloveov benatinského stuvrstvia. Maju vSetky litofacidlne
znaky podmenilitovych sliefiov a stratigraficky v tejto ¢asti zodpovedaji
strednému priabonu (porov. B. Lesko et O. Samuel 1968).

d) V nadlozi vyssie spominanych podmenilitovych sliefiov si vyvinuté
menilitové bridlice s jasielskymi , Jupkami* a malcovské vrstvy v stratigrafic-
kom rozsahu najvyssi priabén — spodny oligocén.

2. Haligovsky vyvin

Na juh od bradlového pdsma na viacerych miestach vystupuje na povrch
paleocénne az spodnoeocénne suvrstvie, ktoré je z litofacidlneho hladiska
v podstate analogické s pro¢skymi vrstvami s tym rozdielom, Ze sa v nich
ojedinele vyskytuju bloky biohermnych vépencov.

a) Proéské vrstvy obsahuji paleocénnu az spodnoeocénnu asociaciu foramini-
fér (porov. B. Lefko et O. Samuel 1968). Ich spodnoeocénny vek potvrdil
aj F. Bieda (1960) na zdklade velkych foraminifér.
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b) Stredny eocén v juznom vyvine bradlovéhé pdsma reprezentuje flys
pestrymi vapnitymi ilmai, iloveami a sliesimi vyvijajicimi sa v nadloZi pro¢ského
siuvrstvia. V juznej ¢asti bradlového pdsma obsahuju karbonatické zlepence
siulovského typu roznej hrabky. Napriklad pri HanuSovciach sa vyskytuje
niekolko m hrubéd nevrstevna interformacnd poloha hrubozrnného zlepenca
§ piesc¢ito vapnitym tmelom.

¢) Vrchny lutét az spodny priabén maji spolo¢ny litologicko-stratigraficky
vyvin s vlastnym centralnokarpatskym paleogénom. Jedine v tuseku Stara
Luboviia — Lipany — Hanu$ovee mé vrchny lutét a priabén prevazne hrubo-
klasticky vyvin, ktory F. Chmelik (1957, 1959)* oznaéil ako Sambronské
vrstoy (szaflarskym vrstvam L. Watycha 1959 v Polsku)**. Sambronské
vrstvy predstavuji prikordilierovi ficiu, ktorej hlavnou zdrojovou oblastou
boli kordiliery mensieho ¢i vacsieho vyznamu, nachddzajice sa v bradlovom
pdsme a jednotky centralnych Ziapadnych Karpat.

d) Vrchnému priabénu az spodnému oligocénu zodpovedaji malcovské vrstvy,
ktoré v pisme jv. od Starej Lubovne tplne prekryvaji bradlové pdsmo
a laterdlne prechddzaji do vrchnych vrstiev centrilnokarpatského paleogénu.

3. Varinsky vyvin

Je v stcasnej dobe predmetom podrobného geologicko-mikrobiostratigra-
fického vyskumu. Ako poznamenavame uz vyssie, st tu vyvinuté aj sedimenty
paleocénneho a spodnoeocénneho veku, pricom nemozno vylicit existenciu
lutétu.

4. Hri¢ovsko-Zilinsky vyvin

Sedimenty tohto vyvinu st najiplnejsie zachované najméa medzi Hricov-
skym Podhradim a v okoli Povazskej Bystrice. V poslednom ¢ase bol tento
vyvin predmetom podrobného stidia O. Samuela, K. Borzu a E. Kéhlera
(1972), ktori vysledky svojich vyskumov i s podrobnym zhodnotenim starsich
prac podavaja v systematickom diele, na ktoré tu odkazujeme.

Charakteristickym znakom hri¢ovsko-zilinského vyvinu je, Ze smerom od
Ziliny na juh je bazélne stvrstvie mladsie. Kym pri Ziline bazdlne stvrstvie
patri do danu, pri Hri¢ove ma mont-tanetsky vek a pri Jablonovom je vrchno-
paleocénne (ilerdské). Podla vyskumov vyssie spominanych autorov dalsim
osobitnym znakom tohto vyvinu je, Ze juZnym smerom je stvrstvie celkove
hrubodetritickejsie. Medzi Zilinou a Ovéiarskou je tvorené z flySu s prevahou
pelitickej zlozky; v okoli Hri¢ova stivrstvie md uz flySoidny riz a vyskytuji

* in Zprévy o geol. vyzkume v r. 1956, 1957. Praha
** in Przegl. geol. 518. Warszawa
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sa v niom polohy konglomeritov réznej mocnosti a rifové telesi a bloky, ktoré
st v prevaznej miere redeponované. V okoli Jablonového ho tvoria prevazne
stilovské zlepence. Z uvedeného vyplyva, Ze v hri¢ovsko-zilinskom vyvine
mozno odligit tieto litologicko-facidlne a stratigraficky rozdielne stvrstvia:

1. Zilinské sivrstvie* je tvorené z fly§u v spodnej ¢asti s prevahou pelitickej
zlozky, ktora je reprezentovand Cervenymi, menej zelenymi slienmi. Striedaji
sa s lavicami stredno az hrubozrnnych, prevazne vapnitych gradaéne zvrstve-
nych pieskovcov. Miestami st vyvinuté i polohy mikrokonglomeritov. Sme-
rom do nadlozia polohy pestrych slietiov rychlo ubtdaji a stvrstvie nadobtida
charakter strednorytmického flySu s polohami mikrokonglomeritov az kon-
glomerdtov. V tomto stvrstvi sa bloky rifovych vdpencov vyskytuji velmi
sporadicky. Polohy pestrych slienov prechovavaji bohatii planktonicki i ben-
tonicki asocidciu malych foraminifér. V pieskovcovych vrstvach bola ndjdena
i mikrofauna velkych foraminifér. Na ziklade urc¢enia mikrofauny strati-
graficky rozsah takto ponimaného stvrstvia je vrchny dan az lutét (porov.
0. Samuel — K. Borza — E. Kéhler 1972).

b) Hricovské sivrstvie**. Fly$oidny vyvoj tvoria polohy pieskovcov, jemno-
zrnnych zlepencov a sliefiov s blokmi rifovych biohermnych vapencov. Bloky
sa oby¢ajne vyskytuja v sliefioch, vzécne st obalené pieskoveami. Len v ojedi-
nelych pripadoch mozno predpokladat, zZe by sa rifové telesi nachddzali na
mieste svojho vzniku (in situ).

Flyfoidny vyvoj sa vyskytuje v dvoch oblastiach: JZ od Povazskej Bystrice
pri Makovci—Rybdrikove a pri Hricovskom Podhradi. Zapadne od osady
Makovec— Rybdrikovo sa vyskytuje maly izolovany ,,0strov‘* mont-thanet-
skych sedimentov. Vystupuji tu jemnozrnné organogénne zlepence, sliene
a bloky rifovych vipencov. Profil tymito sedimentmi bol ziskany vrtom MS-1.
Jeho podrobny opis uvddzaji A. Began, K. Borza, E. Kéhler, O. Samuel
(1970), kym z daldich vy3sie menovanych oblasti ndjdete v praci O. Samuela,
K. Borzu a E. Kéhlera (l. ¢.) i 8 podrobnym stratigrafickym a paleonto-
logickym opisom. Podla tychto autorov stratigraficky rozsah hri¢ovského
savrstvia je mont-tanet az cuis. Z uvedeného vyplyva, ze alternuje s vyssie
opisanym zilinskym stvrstvim.

¢) Operkulinové vrstvy predstavujiu tizku lokdlnu faciu, ktord je vyvinutd
najmi v okoli obce Hlboké nad Vahom. Najvicsiu pozornost si zasluhuji pro-
fily medzi obcou Hlboké n/V a k. Ostry vrch (548,5). Podrobny opis uvede-

*Ndzov odvodeny od mesta Zilina, jz. od ktorého je vyvinuté predmetné stvrstvie
(upiitie k. Hranisko).
**Ndzov odvodeny od obce Hridovské Podradie, v okoli ktorého sa nachddza predmetné
suvrstvie,
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ného profilu urobili O. Samuel, J. Salaj, E. Kéhler, K. Borza (1967).
Autori pévodne predpokladali kontinuitu v sedimentdcii medzi maastrichtom
a paleocénom. Podla novych vyskumov tieto nazory treba revidovat, nakolko
spodny paleocén tu nie je presvedéivo dokdzany, hoci medzi charakterom
maastrichtskych a vrechnopaleocénnych sedimentov nie je podstatny rozdiel,
pricom operkulinové vrstvy paleocénu konkordantne lezia na maastrichte.

V spodnej ¢asti tohto profilu st operkulinové vrstvy tvorené z jemno-
zrnnych organogénnych pieskovecov. Velké foraminifery st hojne zasttipené
najmé druhmi rodu Discocyclina, Operculina a Assilina. Vysiie operkulinové
vrstvy s vytvorené z organogénnych vipencov a vdpnitych pieskovcov.
Medzi vépencami a pieskovecami sa vyskytuji najroznejSie prechody. Bez
ohladu na ich charakter pieskovce st preplnené operkulinami. V ojedinelych
pripadoch maja az 75 9%, organickych zvygkov.

Podla mikrobiostratigrafickych vyskumov O. Samuela, K. Borzu a E.
Kohlera (1. c.) operkulinové vrstvy sa usadzovali najméi v ilerde, pri¢om
miestami bol potvrdeny zdsah sedimentécie az do cuisu.

5. Domanizsky vyvin

Je vyvinuty hlavne v domanizskej kotline, ktord predstavuje tizku post-
paleogénnu intramontdnnu depresiu, v ktorej sa ndam zachovali paleogénne
sedimenty. Paleogén tu lezi transgresivne na silne rozélenenom ‘mezozoickom
substrite, v désledku ¢oho je mocnost stilovskych zlepencov velmi premenlivé
(porov. L. Kata 1953).

a) Sulovské zlepence miestami si zloZené az z 96 9, dolomitov a len 3—4 9,
vapencov. Bazilna transgresivna litoficia je mimo salovskych zlepencov
vytvorend z pies¢itych vapencov, ktoré pri Mojtine lezZia priamo na mezozoiku
a obsahuji velmi bohatii asocidciu numulitov (zatial neurcent) a ,,hniezda‘
s alveolinami. Z vrtov, ktoré sa tu urobili pri vyskume bauxitov, sme v jednom
pripade ziskali z Cervenych sliefiov chudobnii spodnoeocénnu planktonicki
mikrofaunu, na zdklade ¢oho sa domnievame, ze transgresia do tejto oblasti
vnikla v spodnom eocéne, t. j. cuise.

b) Domanizské vrstvy. Podstatna ¢ast tizemia Domanizskej kotliny je tvo-
rend z flySového sitivrstvia, ktoré sa skladd zo strednozrnnych pieskovcov
a floveov. Miestami sa pieskovce striedaji s 5—7 m mocnymi polohami sliefiov
s obsahom az 57 9, CaCO, sivej, sivozelenej, zriedkavejsie fialovej farby.
Charakteristickym znakom fly§Su v tejto oblasti si pocetné interformacné
konglomeritové telesd réznej mocnosti. Stratigraficky tieto vrstvy zodpove-
dajt lutétu (porov. O. Samuel — J. Salaj 1968).

Vrchnoeocénne vrstvy bezprostredne v Domanizskej kotline neboli zatial
preukézané.
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6. Myjavsky vyvin

Velmi zaujimavy a pozoruhodny paleogénny vyvin sa nachidza v severnej
¢asti Brezovského pohoria a v Myjavskej pahorkatine. Na rozdiel od vyssie
opisanych vyvinov povazsko-hanusovského pdsma paleogénne sedimenty lezia
na tzv. gosauskej kriede a rudimentérne s zachované i v bradlovom pédsme.
Veelku je paleogén podobne ako tzv. gosauskd krieda tektonicky mélo poru-
geny.

Paleogénne sedimenty v predmetnej oblasti st vyvinuté rudimentdrne pria-
mo v bradlovom pdsme. Z doterajsich mikrobiostratigrafickych ddajov mozno
iba predpokladaft, zZe je tu vyvinuty paleocén i eocén. Podrobnejsie sa touto
problematikou v sicasnej dobe zaoberd A. Began.

V oblasti sv. od bradlového pisma je paleogénne suvrstvie kompletnejsie
a facidlne pestrejsie vyvinuté. Stvislejsie vystupuje v pruhu Polianka — Rud-
nik, ktoré sa tiahne paralelne s bradlovym pdsmom a v oblasti Kraviriky —
Stard Turd.

V pasme Polianka — Rudnik v hlavnych rysoch mozno odligit tri litologicko-
stratigraficky rozdielne stvrstvia.

a) Sivozelené sliene s polohami pieskov, ktoré sa podla ddajov J. Salaja
(1962) plynule vyvija z maastrichtu a predpokladd tu neprerusent sedimentéciu
medzi maastrichtom a danom.

b) Kravarické sivrstvie je vyvinuté v nadlozi vysSie opisaného savrstvia.
V opisovanom pdsme tvoria organogénne vapnité pieskovce a vipence hlavni
zlozku opisovaného stvrstvia. Tvoria 5— 50 cm mocné lavice, ktoré sa striedaji
iba s niekolko ¢m mocnymi medzivrstvickami vapnitych flovcov alebo slie-
Nnoveov.

V sz. tasti sa v tomto stvrstvi zaéinaji objavovat i konglomeraty s exotic-
kymi valnmi (kravarické zlepence), ktoré si charakteristické pre flySové
stivrstvie s exotickymi zlepencami a rifovymi vipencami v oblasti Kravariky —
Bradlo — Stard Tur4.

Stratigraficky rozsah tohto sivrstvia je stredny paleocén aZ spodny eocén
(por. O. Samuel — J. Salaj 1968).

¢) Drobnorytmickyj flyé s polohams slieiiov. Tvoria ho 10—20 cm mocné lavice
pieskoveov, striedajticich sa s polohami vdpnitych ilovcov. Pomer psamitickej
a pelitickej zlozky je cca 2 : 1. Miestami pelitickd zlozka prevldda nad psami-
tickou (cca 4 : 1). Pestré, zvlast Gervené sliene st bohaté na mikrofaunu. Na
zéklade analyzy jej malych foramenifér mozno konstatovat, Ze sedimentécia
tohto stvrstvia prebiehala hlavne v lutéte (porov. O. Samuel — J. Salaj
1968).

d) V nadlozi vyssie opisaného stvrstvia (Myjava-teheliia) si vyvinuté sivo-
zelené tvrdé sliene (facidlne velmi podobné globigerinovym sliedov; 5—7 m
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Litologicko-stratigrafickd tabulka ,,pribradlového** paleogénu
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mocné) a nad nimi rudimentirne bridlice menilitového typu (cea 2 m) s meter
mocnou konglomeratovou polohou. Bridlice menilitového typu na ziklade super-
pozicie kladieme do spodného priabénu. Sedimenty vrchnopriabénskeho resp.
spodnooligocénneho veku neboli zatial v tejto oblasti evidentne preukdzané.

V oblasti Kravariky — Stard Turd boli z litofacidlneho hladiska odliSené dve
stivrstvia:

a) Kravarické siuvrstvie, ktoré je budované flySoidnymi sedimentmi a polo-
hami exotickych zlepencov (v zmysle D. Andrusova 1965 kravarickym
zlepencom) a rifovych koralovo-riasovych vdpencov. Uvedené stivrstvie je
vyvinuté v nadloZi orbitoidnych vépencov kampédnskeho aZ maastrichtského
veku. Stratigraficky zodpovedd hlavne paleocénu resp. spodnému cuisu.

Osobitnti pozornost si zasluhuji rifové vépence, ktorych vek bol rézne inter-
pretovany (sendn, eocén, dan, ilerd, porov. D. Andrusov 1965, str. 414—215).
Vychéddzajic z najnovsich vyskumov v hricovsko-Zilinskom vyvine sa zd4, Ze
tu mame do ¢inenia s analogickou situdciou ako v okoli Hritova, kde zna¢nd
¢ast mont-tanetskych rifovych vdpencov sa nachddza v ilerdskom stvrstvi.
Stratigrafické postavenie rifovych vipencov bude potrebné podrobif detailnej
revizii.

b) Strednorytmicky flyé sa postupne vyvija z vyssie opisaného stvrstvia.
Je vytvoreny zo strednozrnnych az hrubozrnnych pieskoveov, ktoré sa strieda-
ji s polohami sivozelenych vépnitych flovecov alebo sliefiov. Polohy zlepencov
bud tplne chybaji, alebo st vyvinuté len rudimentdrne v spodnej Casti sii-
vrstvia. Vo vrchnej Casti stivrstvia objavuji sa nepatrné polohy cervenych
slietiov. Na zdklade foraminifér (porov. O. Samuel — J. Salaj 1968) kladieme
toto stvrstvie do najvyssieho paleocénu az stredného eocénu.
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0. SAMUEL

REMARKS ON THE LITHOLOGICAL — FACTIAL AND STRATIGRAPHICAL
DIVISION OF THE PALEOGENE OF THE KLIPPEN BELT

Formerly, the Paleogene sediments on the southern side of the Klippen Belt were
referred to the Central — Carpathian Paleogene resting unconformably on the earlier
Mesozoic), morphologically markedly dissected substratum. The stratigraphical range
of the Central — Carpathian Paleogene is between the Upper Lutetian and the Priabonian.

A detailed microbiostratigraphical research in Eastern Slovakia (B. Lesko et O. Sa-
muel 1960, 1968), in the central Vah river valley, and in the Myjavsksd pahorkatina
(hills) (J. Salaj 1961, D. Andrusov et E. Kohler 1963, O. Samuel et J. Salaj 1961,
1968) showed that the Paleogene beds in a belt linear with the internal side of the Klippen
Belt started their deposition as early as the Paleocene, not in the Eocene (Upper Lutetian)
as assumed formerly. Consequently, the Paleogene present in a particular sedimentation
area deposited in the Paleocene after the Laramide orogenetic phase, in some places in the
southern structures of the Klippen Belt and in the adjacent parts of the Mesozoic for-
mations. Due to its particular features (stratigraphical range, bioherm limestones, predo-
minating detritus, intraformational conglomerate bodies with the Sulov type predominat-
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ing, biofacial differences) it was divided into several bed sequences, e. g. the Benatina
Flysch in Eastern Slovakia, where B. Lesko 1960 distinguished the Inovee and the
southern Central — Carpathian bed sequences. D. Andrusov (1965) divided sediments
of this area into Myjava beds s. 1. Within the Myjava beds D. Andrusov distinguished
other bed sequences of the same category: The Myjava beds s. s., the Makov, Hri¢ov —
Zilina and Haligovec beds. So far no of these was completely defined (because of the lack
of lithological — stratigraphical data) and cannot be applied to the entire area. The litho-
logical — facial and biostratigraphical description, and the paleogeographical reconstruc-
tion of individual areas show that there are insufficient reasons for some designations
of the bed sequences (e. g. the Makov beds represent only a relict of the Hri¢ovo — Zilina
bed sequence), while the other should be redefined with respect to the new data, and to
their particular features due to local and sedimentation conditions in the entire area
and to some paleogeotectonic and paleogeographic characteristics. Basing upon the above
common lithofacial features and Upon more o less uniform paleotectonic evolution, the
area should be designated as the Povazie — HanuSovcee Paleogene (according to the Central
Véh river valley in Western Slovakia and according by the wider vicinity of the village
Hanusovee in Eastern Slovakia with the most conspicuous Paleogene of the zone mentio-
ned). Within the Povazie — HanuZovce bed sequence the following beds may be distin-
guished :

1) The Inovec bed sequence rim the northern part of the Klippen Belt in Eastern Slo-
vakia. The lower part of the Paleogene developed in the coarse — rhythmical Flysch
(the Pro¢ beds) with some layers of microconglomerates and conglomerates including
exotic conglomerats. The material of the Klippen Belt, or from the central units of the
West Carpathians is poor. Higher up it passes into beds with varied clays claystones or
marlstones predominating. The Upper Eocene — Lower Oligocene are affected by the
sedimentation of the Krosno — Melinite series (the Menilite schists with the Jaslo shales
and the Malcov beds). Stratigraphical range of the bed sequence is that of the Lower
Paleocene (Upper Danian) — Lower Oligocene.

9) The Haligovce bed sequence extends along the innerside of the Klippen Belt. In con-
trast to the preceding it rest on various pre — Paleogene formations of the central units
of the West Carpathians. Tn some places it contains bioherm limestones and intraformatio-
nal conglomeratic bodies of the Sulov type. In Upper Paleogene is also material from
the Klippen Belt. The stratigraphical position of the basal bed sequence is not synchro-
nous, it grows younger southwards, within the Paleocene and Lower Eocene. The entire
stratigraphical range of the sequence is between the Lower Paleocene and Upper Priab-
onian (? Lower Oligocene),

3. The Varin bed sequence is preserved in minor relicts, mainly in the Varin segment
of the Klippen Belt. To the sequence belongs most likely the small relict of the ,,periklip-
pen‘“ Paleogene in Orava near Khazia (cf. A, Matéjka et K. Hanzlikova 1962). The
Varin facies sequence is incompletely inwestigated from the view of lithological — facial
and stratigraphical characteristics. It consists mostly of Flysch beds with the layers
of red and black (the Babice type) marls or claystones containing sporadical redeposited
reef blocks. The existing data indicate Upper Paleocene — Lower Eocene; possibly also
the Lutetian.

4. The Hrifov — Zilina bed sequence extends especially in the segment Zilina — Hri-
tovské Podhradie — Jablonové, and in relicts near Povazskd Bystrica. It is characterized
by sediments southwards from Zilina tracing the Klippen Belt and getting younger,
coarseclastic. Typical are large bodies of bioherm limestones. A part of them is autoch-
thonous (in situ), whereas the prevalent partisredeposited in younger ,.flyschoid® beds.-
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Characteristic is also enormous accumulation of detrital material in some places. Ana-
logous to the previons bed sequence the basal beds are diachronic within the Upper
Danian and Illerdian Stratigraphical range of the whole bed sequence is that of the Upper
Danian. — Upper Lutetian, withe the secondary absence of the Priabonian.

5. The Domaniza bed sequence. Although its position is ,,centralcarpathian® in the in-
tramontane Domaniza Depression of the Strdzovské pohorie (mountains), still it may be
regarded as a consequence of post — Paleogene processes and of denudation. Tts strati-
graphical range is that of the Lower and Middle Eocene. Two different lithofacies may
only be distinguished: the basal transgressive beds formed of the Sulov conglomerates,
and the Flysch beds with layers of intraformational conglomerates consisting mostly
of carbonate rocks (of the Sulov type).

6. The Myjava bed sequence is restricted to the Brezova (Gossau) Cretaceous beds.
According to J. Salaj (1962) in the zone between Polianka and Rudnik it is characterized
by continuous sedimentation between the Brezova (Gossau) Cretaceous to the Palaogene,
and the medium to fine rhythmical flysch with the layers of varied marls. Tts stratigraphi-
cal range is between the Danian and the Upper Eocene.

Prelozil J. Pevny
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V. MEDZINARODNY KONGRES COMMITTEE MEDITERRANEAN NEOGENE STRATI-
GRAPHY V ZNAMENT KULMINACIE KRIZY STRATIGRAFIE SVETOVEHO NEOGENU

Piaty medzindrodny kongres CMNS sa konal v Lyone od 6. do 9. septembra 1971. Bol
spojeny s troma cennymi exkurziami v oblasti akvitdnskej a rhénskej panvy a v okoli
Nice. Pokial ide o rieSenie problémov, kongres, spestreny sice recepciami v ovzdusi
franctizskeho farmu a provincionalizmu, zasadal v duchu hesla ,,laissez faire — laissez
passer** a skepticizmu. Organizdcia kongresu bola vybornd, ved sa na nej podielal nielen
Lyon, ale aj Bordeaux. V dosledku toho vzniklo citeIné ovzdusie sitaze o prvenstvo pri
uzndvani prav akvitdnskej panvy voéi rhonskej oblasti a naopak. Myslim tu na priava
priorit v stratigrafickej nomenklatire, na pravo na najvhodnejsie typové profily a v pozadi
toho samozrejme osobné zilezitosti, stvisiace so ziskanim mordlnych prdv na uréité
funkcie v TUGS i na domméce]j pade.

Ovzdusie preto velmi pripominalo ,nenatenost” predoslého kongresu v r. 1967,
v Bologni, kde kazdy musel byt presvedéeny, ze jedine redefinované typy langhiana
serravalliana, tortoniana a messiniana, nehovoriac o stupfioch pliocénu, sti pre svet vhodné
a spasitelné. S hlbsim pohladom na veci sme mohli zbadat aj mali alianciu Bologna —
Lyon, lepsie povedané Bologna — Bordeaux, v ktorej monopol na spodny miocén pripadd
Bordeaux (napokon ani nie mediterdnna, ale atlaniticka bioprovincia,) a pravo na ostatné,
teda aZ po hranicu kvartéru, je doménou Talianska. Viekty ostatné ndzory, éi uz poché-
dzali z vlastnych radov Franctizov alebo Talianov, boli ,,taktne™ umléané tym, ze pre-
jedndvanie ndvrhov sa odsiivalo na neurdité dalsie rokovacie obdobie.

Pravda, my tiez nie sme vynimkou v Paratethyde, Sme tiez tak trocha lokélpatrioti,
ibaze s tym rozdielom, Ze si nendrokujeme privo na utvorenie zle definovanej alebo zle
definovatelnej svetovej stratigrafickej kaly. Taliansko a Franctizsko maji na to ale
,historické pravo*. Toto historické prévo, Ze tzv. klasické stratotypy, podla ktorych by sa
mal svet v neogéne orientovat, pochddzaji povodne z mediterdnnej oblasti, nie je treba
podceiiovat. Ddva totiZ aj dnes akysi ,,puvodr’ mediterdannemu komitétu byt vreholnou
stratigrafickou organizdciou pre svetovy neogén a nielen pre mediterdnnu oblast. Na
kongrese sa preto zudastiiuju sistavne aj Japonei, Austréléania a Americ¢ania, zdstupcovia
horedlneho a tropického neogénu, ocakdvajtc rieenie krizy stratigrafie svetového
neogénu od tohto komitétu.

K pozitivnym ndvrhom a k ich riefeniu nedoglo pravda ani v Lyone. Jednak z dovodu
geologického lokdlpatriotizmu, jednak jednoducho preto, lebo po izolovanom zasadani
subkomitétov neostalo ¢asu na integriciu vysledkov a na rieenie globédlnych problémov.

Msdme sa teda &oho vyvarovat, ak chceme, aby v r. 1975 mal v Bratislave VI. kongres
CMNS iny priebeh, aby asponi do uréitej miery splnil ocakdvanie zainteresovanych
odbornikov, aby z bratislavského kongresu vySli nestranné riesenia a ndvrhy, ktoré
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potom schvilia vyssie organy TUGS. (Napokon, ak budt ndvrhy rozumné a vyhovujuce,
vojdui do zivota aj bez dlho¢izného schvalovania nadriadenych komisii.)

Aké st teda tie principidlne problémy, ku ktorym mal zaujat kongres v Lyone stano-
visko ?

1. Rozhodnit sa, na ¢om mé byt prednostne postavend chronostratigrafia neogénu.
Na lithostratigrafii alebo biostratigrafii, pripadne akt kombindecin tychto dvoch metodic-
ky odlisnych pojmov pouzit,

2. Aky je vztah medzi chornostratigrafickymi pojmami neogénu a pojmami geochrono-
logickymi, teda tidajmi absolitneho veku a paleomagnetizmu.

3. Co pokladdme za spodni hranicu neogénu a ¢im ju charakterizujeme.

4. Co pokladdme za vrchnd hranicu neogénu a ako ju charakterizujeme,

5. Cim je charakterizovand hranica medzi miocénom a pliocénom.

6. Na zdklade akych kritérif odporti¢a kongres delenie mediterdnneho, resp. svetového
neogénu,

7. Rozhodnutie v otdzke v Bologni navrhnutych ,superetdzi*,

8. Vztah celosvetovych (globédlnych alebo interregiondlnych) chronostratigrafickych
jednotiek k regiondlnym jednotkdm.

9. Vyhodnotenie a biostratigrafickd aplikdcia novych vysledkov evoltcie organizmov,
predovietkym plankténu a ich koreldcia so sekeiami z neogénu morského dna.

10. Koreldcia novych tdajov absolitneho datovania so zndmymi a revidovanymi
acrozonami a cenozénami.

Kongres dopredu nevymedzil okruh tychto problémov, i ked verejnost a ndastnici
kongresu oc¢akdvali odpoved prdve na tieto zdkladné otdzky.

Namiesto odpovedi rezolicia kongresu hovori: ,,pouzivajte si také stupne a pojmy aké
vy cheete”. Citujem presné znenie rezoltcie: ,.Again our meetings have shown the in-
creasing confusion amongst stratigraphers because they persistently with to talk in terms
of the chronostratigraphic scales. All of you are therefore requested to help in putting an end-
to the present disorder. We may appeal that whenever you wish to express your lithostraiti
graphic observations and your biostratigraphic and other conclusions in terms of stages,
to state clearly on which you base the stage you use. A dalej: ,,As to the superstages for
the Neogene, upon the principle of which we decided in Bologna in 1967, bear in mind what
has been presented here in Lyon. But it is certenly too early to decide on any concrete proposal
for approval.*

Této rezoliicia skutoéne dokumentuje nemohticnost lyonského kongresu, hlavne viak
vyvrcholenie krizy neogénnej stratigrafie. Krizy, ktord zdkonite musela prist v désledku
nahromadenia modernych vedomosti na vyssej firovni myslenia v ¢ase a priestore, Krizy,
ktortt bolo mozno predvidat uz po kongrese v Berne a v Bologni a ktorti sme u nds
nastastie nielen predvidali, ale sami sme si vytvorili véas predpoklady, ako ju lahsie
prekonaf pomocou objektivne definovanych regiondlnych stupiiov.

Zékladom tejto krizy boli predovietkym nejasnosti v terminoldgii stratigrafickej
discipliny, ktoré sa v praxi nedali dostatotne odstranit a objasnit ani dodnes, dalej rozvoj
znalosti vyvoja plankténu a stanovenie absoltitnych vekovych tidajov, ich pouzivateInost
pre biostratigrafin neogénu. Pri pouZfvani planktonickych kritérii pri definicidch strati-
grafickych pojmov sme sa prirodzene okamzite dostali do rozporu so starymi definiciami
stupniov, ktoré boli v tomto pripade neprdvom ,,chrénené‘* prioritnymi vyrokmi z pred-
historickych do6b stratigrafickej vedy. Désledkom toho celého bolo vzdy hmlisté mieganie
geochronologickych, biostratigrafickych a litostratigrafickych pojmov vo vztahu k chrono-
stratigrafickym jednotkdm. Cim dalej, tym @&astejiia sa zamienali ndzvy modernych
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biozén (acrozén a cenozén) s pojmami klasickych stupiiov, hocei v skutoénosti sa vobec
nekryli v éase. V dosledku toho vznikla celd plejida redefinicii klasickych stupnov a od
bolonského kongresu, resp. uz od r. 1965 do dnesného diva miine k dispozicii tri moderné
(zverejnené|) definfcie akvitanu, dve definicie burdigalu, raz boli zrusené ako stupne

a opiit sa znovuzrodili ako legdlny obsah girondu. Girond bol mimoriadne pohyblivy
v ¢ase a v priestore (jeho rozne definicic uréuji bazu raz pri objaveni sa Miogypsina
gunteri, inokedy uz pri Globig. primordius (vreh siaha vySsie nez objavenie rodu Pracorbu-
lina. Jeho. ,klasicky** obsah z atlantickej bioprovincie ma byt aj nomenklatorickymn
reprezentantom svetového spodného miocénu. Helvét ako stupen sa zredukoval vo vire
redefinicie ostatnyeh stupnov na nulu, Prehltol ho givond, pretoze siahal povodne az nad
preorbulinovy ddtum. V Taliansku prestali helvét tiez potrebovat, pretoze zistili, Ze ich
Elveziano (Helvetiano) je vekove podstatne mladii nez stiatotyp helvétu pri Imihubel.
Helvét je dokorea starsi od langhiana, zodpovedd talianskemu ,,a kvitaniano™, teda tomu
rozsiahlemu nieComu, ¢o je moZné oznacovat ako girond. Helvét teda stratil priazen
Franctizeka a Talianska a pouzivat ho neprestali jedine v oblasti Rhonu, v ndviiznosti
na &vajéiarsku molassu. Oznacuji nim vietky vrstvy, ktoré faunisticky nie st dostatoéne
identifikovatelné s tamoj&im ,,burdigalom** a ktoré stratigraficky siahajinahoraz k tamoj-
Siemu nedefinovatelnému ,, tortonu’”,

Tortén ako stvrty klasicky stupefi miocénu prezil tiez svoju tretiu redefiniciu a svojou
biazou zaujal dost labilné miesto uprostred piitndste] Blowovej planktonickej zomy.
Posledny stupenn miocénu messiniano, s hranicami oproti torténu a pliocénu, sa [ahko
vmesti do vopred vymedzeného ¢asového priestoru. Pritom z éasu na ¢as meni svoju
definiciu podla zmien rozsahu tortdnu, alebo podla zmien hranice medzi miocénom
a pliocénom. Této mladsia ¢ast neogénu, ako sa zdd, neostala len pri klasickych stupnoch
a definuje sa v morskom vyvoju viestranne s tabianianom, piacenzianom, astianom
a zda sa, 7e aj polovicou calabrienu resp. villafranchienu. V miocéne nastala v doésledku
pocetnych redefinicii klasickych stupiiov aj ind zmena. Zistilo sa, ze langhiano, ktoré bolo

v Taliansku povodne vytvorené medzi tainojsim ,,Akvitanianom’ a ,,Elvezianom™ (t a(la
helvétom) alo logicky ekvivalent franctizskeho burdigalu, vekove nijako nezodpo-
vedd, aspon nie podla typového profilu, Je to omnoho mladsie stvrstvie, ktoré zacina
s Gl. bisphericus s obsahuje tiez orbuliny. V Bologni (1967) bol vyhldseny takmer za
klasicky stupen stredného mioeénu, za stupen, ktory by stelesnoval chronostratigrafické
pokra¢ovanie girondu. Aby sa talianska hegemonia zaviéila vo vietkych stupnoch neo-
¢énu, leziacich nad atlantickym girondom, objavil sa medzi lanchianom a tortonianom
aj serravallian, pravda vo vhodnej redefinovanej podobe, Boli vytvorené velmi pevné
talanske zdklady pre superetdze Bubbiano a podobne, ¢o viak pokladala uz aj ostatnd
svetovd verejnost za prilis silnd diktatiru. Od toho ¢asu boli langhiano a serravalliano
dva razy redefinované.

Medzi¢asom vysiel osobitny zvizok bolonského kongresu, obsahujuci definicin a popis
klasickych stupnov a stratotypov neogénu. (Stratotypos of Mediterranean Neogene
Stages, Giornale di Geologia, 37, 2. Bologna 1971). Mal slizit ako kdodex pri akomsi
ovladnuti svetového neogénu mediterdnnymi stupiiami, Dielo eite nebolo vonku a uz
boli pozmenené definicie, teda aj obsah zdkladnych stupiov novej chronostratigrafickej
fkaly neogénu, akvitdnu, burdigalu, girondu, Janghianu, serravallianu, torténu a mes-
sinianu. Stratigrafické velmoci neogénu sa tymto na lyonskom kongrese znacéne dizkredi-
tovali, kontraverzie medzi vaznymi talianskymi autormi na zasadnutiach a na plendrnom
zasadnut! zmarili akékolvek rozumné rozhodnutie, samozrejme aj rozhodnutie o inié
spravnych superetdzach (vid posledny odstavee lyonskej rezoliicie), Rezolucia preto ani
nemohla vyznief inak ako: pouzivajte si teda ¢o cheete. Rovnako povedané, my sme
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svoje nepresadili, tak robte, ¢o chcete. Niektoré znime talianske a franctzske kapacity
museli eSte pred plendrnym zasadnutim kongresu alebo pred jeho ukonéenim ndhle
odcestovat. V novom prezidiu komitétu ostalo len niekolko ¢lenov zo starého byra,
viac-menej len pre formédlne zachovanie kontinuity, alebo preto, ze istota je istota. ¢o ak
sa predsa podari presadit dado zo starych ndzorov.

Lyonsky kongres je neodskriepitelne pre neogén uzitoény. Uzitoény prave dovigenim
krizy, ktord sa zacala v r. 1964 v Berne, pokracovala v r. 1967 v Bologni, Uzitoény
predovsetkym preto, ze tym geolégom, ktori sa zaoberaju stratigrafiou vazne (nielen
v neogéne, ale aj v starsich fitvaroch) sa postupne otvorili oéi, uvedomuju si, Ze kongresy
v duchu nomenklatorického lokdlpatriotizmu a provincionalizmu znamenaja len presla-
povat z nohy na nohu. Stale viac je nds uz takych, ¢o si uvedomujeme, Ze bez vyjasnenia
zékladnych principov stratigrafie, bez pochopenia interregiondlneho vyznamu biostrati-
grafie a rddiogeoldgie, a len uplatiiovanim regiondlneho vyznamu litostratigrafie nie je
mozné vytvorit rozhodujiice zmeny, ktoré dnes svetovs stratigrafia potrebuje.

Cas je teda uz zrely na to, aby sa bratislavsky VI. kongres CMNS kladne zapisal do
histérie rozvoja stratigrafie mediterdnneho, ale aj svetového neogénu. V rieseni proble-
matik postupujeme metodicky, aj nasa konkrétna prica sa riadi najpokrokovejsimi
metédami. Konecéne je to ndzor mnohych vedcov na svete, a preto sa nasledujaei kongres
usporiada u nds.

N5 tspech bude zavisiet od obsahu a organizdcie kongresu a predovietkym od aktivnej
prace subkomitétov a pracovnych skupin CMNS v medzikongresovom obdobi. Kongres
by mal ddjst k dvom zdvaznym a zdkladnym rezolticidm:

1. Navrhnit pre delenie svetového neogénu &tyri superstupne, definované ako chrono-
zény s najvhodnejSou biostratigrafickou bézou, stdasne v zmysle geochronologickom
a chronostratigrafickom.

2. Navrhntt pravnu existenciu potrebnych regiondlnych stupfiov neogénu, ktoré by
v jednotlivych oblastiach mali tvorif naiplii navrhovanych superetédzi. (Maji byt posta-
vené teda tiez na biostratigrafické a radiogeologické kritérid),

Dosiahnut jednotu ndzorov a uznesenie v tychto dvoch zakladnych bodoch vyzaduje,
riefenie mnohych ¢iastkovych zdkladnych problémov uz pred zasadnutim kongresu
teda uz do roku 1974: a) Stanovit konvenénii (ale najmarkantnejim paleobiologickym
zmendam zodpovedajicu) svetovi hranicu medzi oligocénou a miocénom. Bude to tilohou
zmiesane] komisie, ktord by sa mala stretniif najneskér do konea roku 1974. b) Dosiahnut
konvenént dohodu o stanoveni hranice miocén/pliocén a pliocén kvartér, tiez najneskor
do konca roku 1974, ¢) Prostrednictvom subkomitétov CMNS bude treba uz do konca
roku 1973 vytvorit korelativnu zostavu biozén (so zohladnenim vyvoja ¢o najviac
skupin organizmov), uré¢it udaje absolitneho veku, ale neoznadif biozény ndzvami
stuprniov,

RieSenie tychto troch tloh je zdkladom a predpokladom toho, aby do roku 1974 boli
uz vytvorené alternativne ndvrhy na globélne platné superetaze neogénu. Uvedend
korelativna zostava biozén bude sti¢asne sluzif aj pre uréenie a legalizovanie regionalnych
stupfiov pre jednotlivé oblasti sveta (Austrdlia, Novy Zéland, karibskd oblast, Severns
a Juznd Amerika, boredlna, mediterdnna Eurépa, Parathetys atd.)

Véaznym poucenim z Lyonu je to, ze kongres bude treba organizovat rozhodne v podobe
plendrnych zasadnuti a nie oddelene v subkomitétoch a pracovnych skupindch. Ich
alternativne ndvrhy na pozadované témy musia byt vypracované a publikované vopred,
uz do konca 1974, aby plendrne zasadnutie kongresn mohlo dbjst k rozhodnutiu
v uvedenych dvoch zikladnych bodoch, resp. ndvrhoch. Preto aj ndmety kongresu, ktoré
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buda vopred vypisané, bud obmedzené len na tri-styri témy. Termin poddvania pri-
spevkov vyluéne interregiondlneho a globdlneho vyznamu bude stanoveny tak, aby
zékladné materidly vplnom znenf boli rozmnozené a rozposlané do konca roku 1974.
Do tohto terminu bude nutné vydat novy zvizok popisu zatial v bolonskej edicii ne-
zverejnenych neogénnych stratotypov. Do tohto terminu treba vydat platné redefinicie
klasickych a inych starich, regiondlne pouzivatelnych stratotypov.

Nové prezidium kongresu sa mé zist v r. 1973, prerokovat a schvalit program a zakladné
problémy bratislavského kongresu. Veduci subkomitétov sa maji zist v priebehu medzi-
kongresového obdobia dva razy a vyhodnotif predovéetkym zostavenie korelativnych
biozon.

Nazou tilohou bude teda velmi zdvaznymi organizaénymi opatreniami dosiahnut uz
do roku 1974 zhodu v principoch neogénnej stratigrafie a pripravif bratislavsky kongres
v medzikongresovom obdobi tak, aby boli vytvorené redlne predpoklady na vyriesenie
uvedenych dvoch zikladnych problémov. Myslim si, ze ak sa ndm tédto préica podari,
poskytne CMNS nové zdklady pre moznosti hlbsieho regiondlneho bddania, aj pre inter-
regiondlnu koreldciu svetového neogépu.

Jan Senes
Geologicky ustav SAV
Stefanikova 41
Bratislava
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SPRAVA 0 UCASTI NA SYMPOZIU NEOTEKTONICKEJ KOMISIE UNQUA V PRAHE

V dioch 7.,—10. X11. 1971 zGéastnil som sa ako ¢len neotektonickej komisie INQUA
(Medzindrodnd asocidcia pre vyskam kvartéru) na sympoziu v Prahe. Hlaynym organi-
zitorom poverenym neotektonickou komisiou bol Ustredny geologicky tstav v Prahe
(dr. A. Kopecky). Zasadanie sa konalo v hoteli Internaciondl za priamej G¢asti prezidenta
komisie N. 1. Nikolajeva. Na sympéziu sa zacastnili zdstupcovia Bulharska, Madarska,
Rumunska, Juhoslavie, NDR, ZSSR a CSSR. Ndpliou price, aks to uz vyplyva z ndzvu
komisie, boli problémy ncotektoniky.

V prvy den sympdzia odzneli teorcticko-met ydické referdty: Stacasné predstavy o neo-
tektonike — N. 1. Nikolajev; Moznosti vyuzitia paleografickych metdd pri stadiu
neotektonickych pohybov na priklade Podunajskej niziny — L Vaskovsky: Morfo-
Strulstarna analyza a jej vyznam pri tadiu neotektoniky na priklade Ceskej vysoéiny —
M. Hradek:; K vyvoju zemskej kory do neogén-kvartérneho obdobia K. Zapletal.

Druhy deii zasadania bol venovany posudzovanin predlozenej legendy a makiet
neotektonickych mép kontinentov a ocednov v mierkach 1 : 10,000 000 a 1 : 15,000 000,
zostavenyeh viicsim kolektivom autorov pod vedenim N. L Nikolajeva. Jednotlivé
ndrodné komitéty potom referovali o stave rozpracovanosti neotektonickych mép
a sprievodnych vysvetliviek (za CSSR podal spravu dr. A, Kopecky). Vypracované
makety maji byt podkladom pre zostavenie neotektonickej mapy Surdpy v mierke
1 : 2,500 000.

Treti defr rokovania pokratoval informéciami ndrodnych komitétov o stave rozpraco-
vanosti neotektonickych map. Diskutovalo sa o sprievodnom texte, spresneni legendy,
zlozeni zostavitelského kolektivu neotektonickej mapy Eurdpy atd.

Stvrty den sympozia bol venovany predovietkym problémom seizmotektoniky a vul-
kanizmu. Hlavny referit k tejto otdzke predniesol G. 8. Gorskov. Na zdver zhdastnici
prijali uznesenie, v ktorom sa podrobne rozvédzaji stanoviskd jednotlivych élenov
komisie v otdzkach metddy zostavovania mdp, ndzorov na zdkladné problémy neotckto-
niky (spodnd hranica, neotektonické fazy a pod.).

Celé sympdzium sa nieslo v duchu tvorivej price, zivej diskusie a podnetnych pripo-
mienok, ktoré prispeli k riefeniu nicktorych velmi délezitych problémov neotektoniky.
Zhoda sa dosiahla v nézore na spodnt hranicu neotektonickych pohybov pre jednotlivé
velké Struktirno-tektonické celky atd. Vyrazne sa prejavila stdle silnejGea tendencia
potrehy &tadia neotektonickych pohybov tak z teoretického hladiska, aj pre vSestranni
prakticka aplikdciu.

Imrich Vaskovsky
Geologickyy tistar D. Stira, Bratislara
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RECENZIA prace V. V. GluSko — 8. 8. Kruglov a kol.: Geologiteskoje strojenie i gorju-
¢ije iskopajemyje Ukrainskich Karpat (Geologicka stavba a Zivice ukrajinskych Karpat)
Moskva 1971

Po niekolkych rokoch intenzivnych vyskumov Vychodnych Karpdt dostdva geologicka
literattira stiborné dielo z riik sovietskych geolégov pod vedenim V.V. Gluska a S. S.
Kruglova. Dielo sa zaoberd geologickou stavbou tej ¢asti karpatského systému, ktord
doposial chybala pri nadviizovani a pochopeni geologickych celkov medzi rumunskymi
Karpatmi na jednej strane a teskoslovensko-polskymi Karpatmi na strane druhej.

Hoci sa v poslednom éase o Vychodnych Karpatoch objavilo viacero pric, napr. N.
Oncescu (1959, 1960), I. Bancilu (1958), predsa viak nase vedomosti o ukrajinskych
Karpatoch boli nedostatoéné, pretoze ném jednoduché predstavy a vyklady o ,synkli-
noridlnej a antiklinoridlnej* stavbe starsich sovietskych geolbégov neumoznovali pochopit
vztahy medzi Zépadnymi a Vychodnymi Karpatmi. Boli to tedrie, ktoré protireéili stavu
gtndif a vyskumov vykonanych v tom ¢ase v celom karpatskom obliiku a boli v rozpore
s koncepciou pohladov na stavbu takého zlozitého geologického celku, ako st Karpaty.

Skupina Ivovskych geologov na éele s 8. S. Kruglovom a V. V. Gluskom po prvy
raz poddva nové a moderné pojednanie o stavbe a vyvoji ukrajinskych Karpét, zalozené
na vyskumoch geofyziky, stratigrafie, paleontologie, litoldgie a opierajfice sa o mnozstvo
vrtnych a technickych prac. Predmetom diela st nielen fly%ové ukrajinské Karpaty, ale
aj Celnd predhibeii a zakarpatskd neogénna depresia, ako aj ich nerastno-surovinovy
potencidl.

Préca obsahuje okrem hlavnych kapitol, pojedndvajicich o geologickej stavbe, kapitoly
o &tvrtohordch, o magmatizme, o hlbinnej stavbe na zdklade geofyzikdlnych merani,
o zékladnych etapdch vyvoja ukrajinskych Karpit, o plyno-roponddejnosti a o tvrdych
palivach a ozokerite.

Geoldgiu telnej predhlbne autori spracovali velmi starostlivo a presne. Zdoraziujn, ze
toto pdsmo sa vyznacuje velmi zloZitou stratigrafiou sedimentov a tektonickym stylom.
Vo flyfovych ukrajinskych Karpatoch sa im podarilo podat po prvy raz zdkladné élenenie
na tektonicko-faciglne jednotky a tieto nadviazat na jednotky Zapadnych deskosloven-
sko-polskych Karpat a Vychodnych rumunskych Karpat. Hlavné jednotka skolskd-
skybové, ktord sa zaéina na vychode v Polsku tiahne sa ukrajinskymi Karpatmi do
rumunskych Vychodnych Karpit, kde je zndma ako jednotka Tarcau. Severovychodna
¢ast tzv. centralnej karpatskej depresie krosnenského pdsma nilezi vo Vychodnych Kar-
patoch skolskej jednotke. Sliezska a podsliezska jednotka, ktoré sa tiahnu zo Zapadnych
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Karpit cez Polsko, sa vychodnym smercim vyklifiuji a konéia v ukrajinskych Karpatoch.
Hlavnou jednotkou ukrajinskych Karpét, tvoriacou aj ich hlavny horsky chrbat, je duk-
lianska jednotka. V zdpadnej Gasti, v susedstve Ceskcslovenska, je 8iroka niekolko km
a smerom na JV sa stencuje, az sa pravdepodobne pred dosiahnutim rumunského i,
tizemia z karpatského oblika tplne vytrica. Magurski Jjednotku autori na rozdiel od
starSich prdc interpretuji velmi spravne, ked jej zanik uvadzajii v miestach pred dosiah-
nutim rieky Latorice,

Vo vychodnej éasti ukrajinskych Karpdt sa objavujit nové jednotky, ktoré pokracuji
do Vychodnych Karpit v Rumunsku, V predpoli duklianskej jednotky sa objavuje jed-
notka Cornej hory, pokracujica v Rumunsku ako jednotka Audia (Schistes noirs). Na
juznej strane duklianskej jednotky sa na povrch vyndra délezitd tektonickd jednotka,
ktort autori oznac¢uji ako pdsmo Porkulea s dvoma podjednotkami borkutskou a su-
chovskou. Tieto jednotky sa objavuji vychodne od doliny Borzavy a vyrazne sa nastivaji
v pohori Pietros na dukliansku jednotku. Porkulecku Jednotku od Borzavy na JV spre-
vddza dalsia tizka jednotka vo forme vrsticy od Sinaja a oznaduji ju ako jednotku rachoy-
sk, Zodpovedd jednotke Czachliu v Rumunsku a tvoria Ju vrstvy spodnej kriedy sinaj-
skej ficie. Doneddvna sa tdto jednotka mylne spdjala s tektonickymi prvkami jednotky
Porkulca, M4 viak velmi zlozitd stavbu a ¢leni sa na niekolko ¢iastkovych jednotiek.

Vo vnitornych jednotkdch flySového pdsma autori poddvaja uceleny stratigraficky
sled od spodnej kriedy do vrehného eocénu, dokonca a% do oligocénu. Nikde sa viak ne-
potvrdilo vrdsnenie kriedového veknu, dokonea ani v pieninskom bradlovom pésme, ¢o
dokazuje tektonickt spitost vo vyvoji hradlového a flySového pasma v ukrajinskych
Karpatoch. Tieto vysledky st v silade ¢ nov$imi pozorovaniami (B. Leiko — O. Sa-
muel 1968) zo Zipadnych Karpdit, ¢im tiez spochybriujii nézory stariich autorov
o kriedovom tektonickom vyvine bradlového pasma. Podobne ako v oblasti vychodného
Slovenska, aj v zakarpatskej oblasti Ukrajiny pieninské bradlové pésmo sa tektonicky
vyvijalo pocas paleogénnych a predovietkym neogénnych horotvornych vrésnivych
pohybov. Zial, autori sa malo zaoberaji postupnostou tektonického vyvoja flyfového
pésma, a preto nie st v dostatonej miere opisané tektonické trosky a tektonické oknd
niektorych ¢iastkovych jednotick (vrchol poloniny Runy).

Otdzke vyvoja a tektonického postavenia pieninckého bradlového pasma v ukrajinskych
Karpatoch sa autori venovali primerane jeho délezitosti ako stavebného prvku Karpdt.
Od ¢sl.-sovietskych hranfc smerom na JV bradlové pasmo sleduje juzny okraj flySového
pasma, pri¢om poc¢inajtic Svalavou v pokraéovani na V je od neho oddelené marmarogskou
jednotkou. Preto treba ocenit vysledky autorov, ze dokdzali rozliSit a charakterizovaf
tieto dve litologicko-tektonicky zhodné jednotky ako dva celky prvého radu. Marmaros-
sk jednotku tvoria v ukrajinskych Karpatoch utesy, sprevidzajice po vonkajgej strane
pieninské ttesové pdasmo, smerom na vychod jednotka pokracuje v krystalicko-mezo-
zoickom pédsme rumunskych Karpat. Autori dokézali, 7e marmarogsks jednotka nie je
jednoduchym antiklinordlnym pdsmom, ale Ze mai zlozitu prikrovovii stavbu. Prikrovy
st tam predalbské, priom vrchnd cast kriedy a paleogénu st Gtvary poprikrovové,
Marmarosské bradli st scasti olistolity, s¢asti pravdepodobne tektonické gosovky.

Jednym z podstatnych prinosov price Ivovskych geolégov je aj geofyzikédlny vyskum
podlozia flySovych Karpdt. Na zédklade gravimetrickych a seizmickych merani v stGéin-
nosti s vrtnymi pracami sa im podarilo interpretovat podklad flySového pokryvu Karpat
zénu mezozoicko-paleozoickych titvarov a zénu Moho.

Nemenej vyznamnou kapitolou diela je aj stat o naftonddejnosti a plynonddejnosti
ukrajinskych Karpat. Treba vyzdvihnut vedecky a kriticky pristup autorov k tejto
problematike, vyplyvajtcej zo zlozitosti geologickej stavby, z litologicko-stratigrafického
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objemu a z historického vyvoja tejto casti karpatského oblika. Naftonadejnost tejto
oblasti hodnotia jednotlivo, po tektonickych jednotkdch. Svedéi to o diferenénom pristupe
vyplyvajtcom zo zloZitosti problematiky.

Tsty nedostatok diela vidime v skromnom grafickom znézorneni takého bohatého vedec-
kého materidlu a vysledkov vyskumu, ¢o nepochybne toto dielo reprezentuje. Celkove
viak treba s hlbokym uznanim konstatovat, Ze kolektivu Tvovekych geoldgov pod vede-
nim S. 8. Kruglova a V. V. Glugka sa podarilo priniest nové, moderné a komplexné
poznatky o ukrajinskych Karpatoch, ¢o znamend podstatny vedecky prinos do geoldgie
Karpat. Uvedené dielo odporufame vietkym vedeckym a odbornym pracovnikom
v geologii, ktori sa zaoheraji geoldgion Karpat.

B. Lesko, O. Samuel
Geologicky tstav Dionyza Stira, Bratislava
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Geologické préace, Spravy 59 [ str.311-312 | Bratislava | 1972 |

RECENZIA PRACE: Katal6g chemickych analyz eruptivnych a metamorfovanych
hornin krystalinika, paleozoika a mezozoika Zapadnych Karpat Slovenska a ich mineraly.
Zostavovatel: D. Hovorka in: Nduka o Zemi, Sér. Geol., 6, 1972, str, 1 —217.

ieste ¢islo edicie vydavatelstva SAV — Néuka o Zemi, séria geologica — ném prindsa
dlho chybajtci a pritom taky potrebny ,,Katalog chemickych analyz eruptivnych a meta-
morfovanych hornin krystalinika, paleozoika a mezozoika Zipadnych Karpét Slovenska
a ich minerslov*. Jeho zostavovatelom je RNDr. D. Hovorka, CSc.

Rozsahom nevelky katalog zahriiuje 1130 chemickych analyz. Tematicky je rozdeleny
na dve tasti. Prva obsahuje vlastné tabulky chemickych analyz a v druhej sa nachddzaji
dopliiujtce registre a zoznam literatary. :

Tabulkové ¢ast je rozélenend najprv podla pohori, resp. viiésich geologicko-geogra-
fickych celkov (napr. veporidy, paleozoikum gemerid ap.); dalSie élenenie je podla
horninovych typov (napr. granitoidné Zilné horniny, ruly, amfibolity atd.). V tychto sku-
pindch je poradie analyz urcené stupajicou hodnotou SiO;. Podobne st formované
skupiny, patriace mladopaleozoickym a mezozoickym vulkanitom a analyzovanym
horninotvornym mineralom. Horizontélne ¢lenenie tabulkovej ¢asti nam poskytuje
predovietkym analytické udaje o tringstich zékladnych kysliénikoch (SiOs, TiOg, AlyO3,
Fey0,, FeO, Mn0, MgO, Ca0, Na,0, K50, P,05, H,0+, HO-), uvedeny je tiez ich sumdrny
obsah. Logicky za analyzami nasleduji rubriky s pomenovanim horniny a s odkazom na
literdrny prameii, z ktorého bola uvedend analyza prebratd. Pomockou je uvedené ori-
gindlne &fslo analyzy. Tabulku uzatvédra meno analytika.

Udaje, ktoré nebolo mozné pre obmedzeny forméat katalégu uviest v tabulkovej éasti,
st obsiahnuté v prvom registri. Velmi prehladne, pritom viak kompletne sa tu uvedené
dalgie dopliujice tdaje (pokial ich bolo mozné ziskat z origindlnej préce), ako: lokalita,
presny ndzov analyzovanej horniny, gtruktira, moddlne zloZenie, geologicka prislusnost,
vek, premeny a mnohé daldie diagnostické udaje. Zostavovatel tu taktiez pomocou
symbolov udéva spésob, na ktory bola hornina v origindlnej préci petrochemicky prepoci-
tand. V pripade, ze okrem kysliénikov uvedenych v tabulkovej ¢asti boli stanovené aj
dalsie, uvedené st v registri spolu s vysledkami kvalitativnej, resp. kvantitativnej spektro-
chemickej analyzy. Pri analyzovanych minerdloch je v registri uvedend ich farba, index
lomu, krystalochemicky vzorec atd.

Druhy register je spracovany podla horninovych typov. Umoziuje prehladnou formou
okamzZite najst potrebnt skupinu hornin z lubovolIného pohoria. Stdasne viak tento
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register niti ditatela pozastavif sa nad faktom, ako ¢asto st analyzované horniny s po-
merne malym vyznamom, a na druhej strane plogne rozsiahle komplexy, napr. ral, st po
petrochemickej strénke $tudované iba sporadicky. Este vypuklejsie sa javi nedostatok
tudajov o chemickom zloZen{ horninotvornych minerdlov. Viaési pocet analyz biotitov
a grandtov ani zdaleka nevyvazi iba ojedinelé analyzy hlavnych horninotvornych mine-
rdlov. — Zivcov, amfibolov ap.

Katalég zahrnuje prevazni viésinu analyz z publikovanych aj nepublikovanych prac,
a to do konca roku 1969. Prvé analyzy hornin z tizemia Slovenska maji uz 60—70 rokov;
najviac ich je z obdobia poslednych pitnéstich rokov., Katal6g umoziiuje ocenit obrovski
prédcu chemikov — analytikov. Avsak chemické laboratéris produkuji roéne daliie stovky
analyz a ich kapacita uplatiiovanim novych metéd a pouzitim novych pristrojov stdle
vzrastd. Analyzuji sa vietky typy hornin, a bolo by preto vhodné podobnym sposobom
zostavit katalégy analyz neovulkanickych hornin, sedimentov a pod.

Geolégovia by vSak mali dévat vzorky na analyzu iba po zrelej tivahe, aby sief vzoriek
bola timernd uéelu préce a aby sme ekonomicky uvéZene aj z mengieho poc¢tu vhodne
situovanych analyz dostali ziadané tdaje. Pohlad do katalégu vystriha pred duplicitou.
Niektoré prazdne rubriky katalogu nitia aj recenzenta apelovat na adresu publikujicich
autorov, aby analyzy predkladali verejnosti kompletne, s presnou lokalizdciou. opigom
atd. KedZe mnohi pracovnici cenné analyzy dlho hromadia iba v osobnych archivoch,
bolo by vecou diskusie, ¢i by laboratérida nemali po ur¢itom éase (napr. po piatich rokoch)
publikovat vetky nezverejnené analyzy.

Prvy slovensky katalég chemickych analyz hornin teda uzrel svetlo sveta, Iste nebude
chybat na stole Ziadneho geoléga, ktory sa zaoberd $ttdiom chemizmu hornin. Bude
uréite aj vhodnym prispevkom pre précu X. jubilejného kongresu Karpatsko-balkanskej
geologickej asocidcie roku 1973,

Py. 0. Miko
Geologicky tistav Dionijza Stira




Fig 1 cf. Ascomycetes; 2, 3 of. Ascomycetes; A—7 Ascomycetes; 8 Remains of Musci; 9 Stereisporiles cf. stereoi-
des slereoides; 10, 11 Stereoisporites cf, veruancoris; 12 Stereoisporiles stereoides stereoides; 13 cf. Stereoispo-
rites
All photographs are magnified 1000 <




E. Planderové: Pliocene Sporomorphs from the West Carpathians Mts,

Figs 1 Stereisporites sp.; 2 —4 Retitriletes annotinioides; 5, 6 Retitrileles of.-microides; T Relitriletes moraviensis;
| 8, 9 Lycopodium selago; 10 Lycopodium cf. selago; 11 Fetitriletes irregularis irregularis




E. Planderova: Pliocene Sporomorphs from the West Carpathians Mts. PlL. ITI

Figs 1 Relitriletes clavoferoides; 2, 3 of. Verrucingulatisporites; 4 Echinatisporites of. hidasensis; 5 FEehinati

sporitesfsp.; 6, T Baculatisporites nanus nanus 8, 9 Baculatisporites cf. nanus; 10, 11 Baculatisporites quintus




E. Planderova: Pliocene Sporomorphs from the West Carpathians Mts. PL IV

Figs 1—17 Baculatisporiles £sp.
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Figs 1 —3 Leiotriletes wolffi; 4, 5 Leiotrilefes isp.; 6—8 Leiofrileles microlepidoidiles; 9, 10 Leiotriletes cf.

microlepidoidites




2
E. Planderovié: Pliocene Sporomorphs from the West Carpathians Mts. PL VI |

- ) \

..‘.7

Figs 1 Leiotrileles cf. microlepidoidites; 2, 3 Leiofriletes maxoides; 4 —9 Laevigatosporites haardti




E. Planderovi: Pliocene Sporomorphs from the West Carpathians Mts, Pl. VII

Figs 1 — 5 Leavigatosporites haardti; 6—8 Verrucalosporiles alienus; 9 Verrucatosporites fsp.; 10 of, Verrueato
sporiles




E. Planderové: Pliocene Sporomorphs from the West Carpathians Mts, Pl. VIII
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Figs 1 Triplanosporites sinuosus; 2 —5 Polypodiaceoisporites miocaenicus; 6,7 Polypodiaceoisporites fsp. 1
8, 9 ¢f. Foveasporis; 10 Spora indet. fsp. 1; 11 Spora indet. fsp. 2




E. Planderové: Pliocene Sporomorphs from the West Carpathians Mts. Pl.-IX

¥igs 1 —9 Tarodiaceapollenites fsp.: 10 —12 Ginkgo sp.




E. Planderovai: Pliocene Sporomorphs from the West Carpathians Mts. PL X

Figs 1 —3 Sciadopityspollenites serralus; 4 —7 Tsugaepolleniles igniculus




3

Figs 1, 2 Tsugaepollenites viridifluminipites; 3 —7 Tsugaepollenites fsp.




E. Planderovaé: Pliocene Sporomorphs from the West Carpathians Mts.

Figs 1, 2 Larizpollenites fsp.

Pl. XII




E. Planderovd: Pliocene Sporomorphs from the West Carpathians Mts. Pl. XIII

Figs 1 —8 Pinus silvestris
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Figs 1 —8 Pinus typus Haploxylon




E. Planderové: Pliocene Sporomorphs from the West Carpathians Mts.

Figs 1, 2 Abies sp.




PL. XVI

E. Planderové: Pliocene Sporomorphs from the West Carpathians Mts.

Picea sp.

2

Figs 1




E. Planderové: Pliocene Sporomorphs from the West Carpathians Mts, PlL. XVII

Figs 1, 2 Cedrus sp.; 3 Keleleeria sp.




E. Planderova: Pliocene Sporomorphs from the West Carpathians Mts. Pl. XVIII

r Figs 1, 2 Intratriporopolleniles polonicus; 3 Intratriporopollenites instructus subsp. instructus; 4, 5 Intra-
striporopollenites instructus of. subsp.; macroreticulatus: 6 —10 Intratriporopollenites instructus subgp.
soebyensis




E. Planderova: Pliocene Sporomorphs from the West Carpathians Mts. Pl. XIX

Figs 1 -3 Intratriporopollenites of. cordatacformis; 4, 5 Intratriporopollenites maii; 6 Intratriporopollenites
fsp. 1: 7 =10 Intratriporopolleniles instructus subsp. ef. macroreticulatus; 11 Intratriporopollenites fsp. 2



E. Planderové : Pliocene Sporomorphs from the West Carpathians Mts. Pl. XX

¥igs 1 —5 Intratriporopollenites instructus; 6, 7 Intratriporopollenites instructus subsp. macroreliculalus
8, 9 Malvacearumpollenites fsp.




Figs 1 Malvacearumpollenites £3p.; 2 —06 Ulmipollenites undulosus; 7 —11 Ulmipollenites fsp.




E. Planderova: Pliocene Sporomorphs from the West Carpathians Mts. Pl. XXTII

Figs 1-3 Zelkovaepolleniles fsp.; 4—1 Junglanspollenites verus; 8 Juglanspollenites £5p.; 9—13 Caryapollenites
simplex




E. Planderovi: Pliocene Sporomorpbs from the West Carpathians Mts. Pl XXI1II

Figs 1 —12 Caryapollenites simplex




E. Planderové: Pliocene Sporomorphs from the West Carpathians Mts. PL XXIV

47,73 1—6 Plerocaryapollenites stellatus; 7, 8 Plerocaryapollenites stellatus subsp. anulatus; 9—13 Engelhard-
tividiles microcoryphaeus




E. Planderové: Pliocene Sporomorphs from the West Carpathians Mts, PlL. XXV

Figs 1 — T Platycaryapollenites fsp.; 8, 9 Carpinuspollenites carpinoides; 10 —11 Ostryapolleniles rhenanus;
12 — 16 Betulaepollenites fsp. 3; 17 — 21 Betulaepollenites betuloides




E. Planderové: Pliocene Sporomorphs from the West Carpathians Mts. Pl. XXVI

Figs 1—-6 Belulaepollenites betuloides;

11 Betulaepollenites fsp. 1; 12 Belulaepoolleniles fsp. 2; 13—24
Alnipollenites verus




E. Planderové: Pliocene Sporomorphs from the West Carpathians Mts. Pl. XXVII
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Figs 1, 2 Triporopollenites coryloides; 3—5 Myricipiles rurensis; 6 Myricipiles fsp.; 7—9 Triatripoollenites f3p.;
10-12 Triatriopallenites foveolatis; 13 Momipites punctaius; 14 —18 Momipiles fsp.




E. Planderové: Pliocene Sporomorphs from the West Carpathians Mts. Pl. XXVIII

Figs 1-6 Momipites punctatus subsp. punciatus; 7—9 Salicipollenites fzp. 1; 16—12 Salixzipolleniles t=p. 2;
13 —15 Salizipollenites verus n. fsp.; 16 —19 Salizipollenites ulotrichii n. fsp.




E, Planderovi: Pliocene Sporomorphs from the West Carpathians Mts. Pl. XXIX

1200

Figs 1—3 Saliripollenites reticulatus; 4 —10 Salizipolleniles fsp. 3; 11 —15 Salizipollenites fsp. 4; 16 — 18
Salizipollenites fsp. 5; 19 —20 Tricolporopollenites fsp. microreticulatus form 6




E. Planderové: Pliocene Sporomorphs from the West Carpathians Mts, Pl. XXX

Figs 1 -2 Tricolporopollenites
form 4; 6 —8 Tricolporopollenil

. microreticulatus form 7; 3 —5 Tricolporopollenites sp. microreliculatus

p. microreticulatus form 1; 9 —11 Tricclporopollenites sp. microreliculatus

form 2; 12 —14 Tricolporopollenites sp. microreticulatus form 3; 15 —17 Tricolporopolleniles sp. microrelicu-
r f! I r yz I

latus form 5; 18 —19 T'ricolporopollenites sp. microreticulatus form 8; 20, 21 Oleaceae




E. Planderovi: Pliocene Sporomorphs from the West Carpathians Mts. Pl. XXXI
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¥igs 1, 2 Aceripolleniles reticulatus; 3 — 5 Aceripollenites rolundus: 6, T Acer negundo; 8, 9 Aceripollenites
reticulatus 10 — 13 Slowakipollis hippophaeoides




E. Planderovi: Pliocene Sporomorphs from the West Carpathians Mts.  Pl. XXXII

Figs 1 —6 Slowakipollis panonicus; T

9 Slowakipollis cf. cechovicii; 10 —12 Slowakipollis fsp. 1




E. Planderové: Pliocene Sporomorphs from the West Carpathians Mts. Pl XXXIII

Figs 1 —3 Slowalkipollis fsp. 2; 4—6 Slowakipollis 1sp. 3; T —9 Slowakipollis klausii; 10 — 12 Slowakipollis
pliocaenicus; 13 — 15 Slowakipollis eleagnoides



http://Slowakipolli.fi

E. Planderova: Pliocene Sporomorphs from the West Carpathians Mts, Pl. XXXIV

Figs 1, 2 Polygalacearumpollenites granulatus; 3, 4 Liquidambarpollenites styracifluaeformis; 5, 6 Liguidam-
Liquidambarpollenites carpaticus; 7 Liquidambarpollenites fsp.; 8 — 10 Caryophyllidiles fsp. 1




E. Planderovi: Pliocene Sporomorphs from the West Carpathians Mts. Pl. XXXV

Figs 1, 2 Caryophyllidites fsp. 2; 3—5 Faguspclleniles fsp. forma minor; 6—11 Faguspolleaites fap. form maior




E. Planderové: Pliocene Sporomorphs from the West Carpathians Mts. Pl. XXXVI ‘

Figs 1 — 7 Quercus cf. rcbur; 8, 9 Quercus cf, ilex; 10 —13 Quercoidites henrici; 14 — 18 Tricolpopollenites fsp. 1;
19 — 21 Tricclpopollenites fsp. 2; 22 — 23 Tricolpopollenites nigricans




E. Planderovd: Pliocene Sporomorphs from the West Carpathians Mts. Pl XXXVII

Figs 1 — 16 Tricolporopolleniles cingulum subsp. oviformis; 17, 18 Tricolporopollenites cingulum subsp.
pusillus; 19 Tricolporopollenites cinguluwm subsp. fusus; 20, 21 Tricolporopollenites cingulum briillensis; 22 —
24 Quercoidites fsp. 1 (cf. sessiliflora); 25, 26 Quercoidites fsp. 2




E. Planderové: Pliocene Sporomorphs from the West Carpathians Mts, Pl. XXXVIIL

1 —3 Tricolpopollenites 1sp. 3; 4, 5 Tricolpopollenites fsp. 4; 6 — 8 Tricolpopollenites fsp. 5; 9 —13 Tricolpo- |
pollenites nagyi; 14, 15 Tricolpopollenites fsp. 6; 16, 17 T'ricolpopollenites liblarensis; 18 — 20 Tricolpopollenites
sp. 7; 21 —23 Tricolporopollenites microhenrici




E. Planderové: Pliocene Sporomorphs from the West Carpathians Mts. Pl XXXIX

1-3 Tricolpopollenites fsp. 8; 4—6 Tricolporopollenites asper; 1, 8 Polleniles lacsus; 9, 10 Nyssapolleniles:
kruschi subsp. accesorius; 11, 12 Nyssapolleites kruschi subsp. analepticus




PlL XL
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1, 2 Tricolporopollenites slovakensis: 3 —10 Rhoipites pseudocingulum; 11, 12 Araliaceoipollenifcs
edmundi; 13, 14 Tricolporopolleniles macrodurensis subsp. baculaferus




E. Planderové: Pliocene Sporomorphs from the West Carpathians Mts. Pl. XLI

1—35 Cornus sp.; 6, T Ilerpollenites cf. margaritatus; 8 —10 Ilerpollenites propinguus; 11 —12 Ilexpollenites
cf. ilineus




| E. Planderovd: Pliocene Sporomorphs from the West Carpathians Mts. Pl XLII

1 Ilexpollenites iliacus subsp. minor; 2 —6 Ilexpollenites tsp.; 7 —19 Chenopodipollenites fsp. 1




E. Planderovid: Pliocene Sporomorphs from the West Carpathians Mts. Pl. XLIII

1, 2 Chenopodipollenites mullipler; 3 Chenopodipollenites fsp. 2; 4—6 Peripodipollenites nigricans; 7—13
Labiatae




E. Planderové: Pliocene Sporomorphs from the West Carpathians Mts, Pl. XLIV

1—6 cf. Labiatae; T —9 Labiatae fsp. 2; 10 Rhamnaceae; 11 —14 Compositoipolleniles cirsioides




1 —3 Compositoipollenites fsp. 1; 1, 5 Tubifloridites fsp. 2; 6, 9 Compositoipollenites fsp. 1; 7, 8 Tubifloridites
fsp. 2; 10 — 12 Tubifloridites fsp. 1




E. Planderovi: Pliocene Sporomorphs from the West Carpathians Mts.
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1—5 Tubifloridites fsp. 1; 6 Compositoipollenites fsp. 2; 8 Compusitoipollenites fsp. 4;

I
pollenites fsp. 3; 11, 12 Arclolis tipus

9,

Pl. XLVI

10 Compositoi-




E. Planderové: Pliocene Sporomorphs from the West Carpathians Mts.

1 -7 Centaurea fsp.; 8 — 10 Artemisiapollenites fsp.; 11 —14 Ericipiles fsp.

Pl. XLVII




E. Planderova: Pliocene Sporomorphs from the West Carpathians Mts.  Pl. XLVIII

1 —10 Ericipites fsp. ; 11 —20 Umbelliferae




E. Planderovad: Pliocene Sporomorphs from the West Carpathians Mts. PlL. XLIX

1 Succisa 8p.; 2 of. Cucurbilaceae; 3 Jussiaepolleniles champlainensis; 4, 5 Incertae sedis?; 6 —8 Magnoliae:
polleniles




E. Planderovid: Pliocene Sporomorphs from the West Carpathians Mts. PL L

1-5 Liliaceae; 6—7 Monocolpopcilenites fsp.; 8 Monocolpopollenites sp.; 9 Graminides media; 10 Graminitides
fsp.; 11 —13 cf. Phalaris




V. Radzo: Postvulkanické premeny hornin v oblasti rudnych %il Banska Hodrusa Tab, LT

Obr. 4
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Tab.

V. Radzo: Postvulkanické premeny v oblasti rudnych zil Banskd Hodrusa
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Obr.




J. Vaskovsky — V. Lozek: Liptov travertines Pl. LIIT

Fig. 1 View of the western wall of the travertine heap at the hill (C‘erend near Ludrova
(compare the sketch of the wall text-fig. 5)
Obr. 1 Pohlad na zdpadnt stenu travertinovej kopy na vigku Cerend pri Ludrovej
(porovnaj nac¢rt steny — text. obr. 5)

A

Fig. 2 Weathered surface of travertines with terra fusca on travertines of the hill Carend
Obr. 2 Zvetrany povrch travertinov s terra fusca na travertinoch Cerend pri Ludrovej




J. Vaskovsky — V. Lozek: Liptov travertines Pl. LIV

Fig. 1 View of crater type travertines — Certovica near Vysné Sliace
Obr. 1 Pohlad na kraterovy typ travertinov — Certovica pri Vysnych Sliacoch

Fig. 2 Latky — Skala (quarry near the cemetery). Rich herbaceous vegetation on inter-
glacial travertine surfaces
Obr. 2 Liu¢ky — Skala (kamenolom pri cintorine). Bohatd bylinnd vegetdcia na plochich

interglacidlnych travertinov




J. Vaskovsky — V. Lozek: Liptov travertines Pl. LV

Fig. 1 Annual Ill\lhlllll\ in inte rglacial 114\( rtines in La¢ k\ — qudn y near the cemetery

(Skala)
Obr. 1 Roéné rytmy v interglacidlnych travertinoch v Lackach — kameniolom pri

cintorine (Skala)

Fig. 2 Luéky — Skali¢ky. Terra f'usr-u on the lacustrine chalk (calecareous mud)

Obr, 2 Lacky — Skali¢cky. Terra fusca na jazernej kriede




J. Vaskovsky — V., Lozek: Liptov travertines Pl LVI

Fig. 1 View of the top of the traver-
tine heap Besenova -Bdna; + = fil-
ling of earlier fissure (MF 1, MF 2);
% = filling of Holocene fissure
(MF 3)

Obr. 1 Pohlad na vrchol traverti-
novej kopy Besenovda-Béana+ =vy-
plii starsej rozsadliny (MF 1, MF 2;
# = vyplii holocénnej rozsadliny
(MF 3)

Fig. 2 Perforatella dibothryon (Kim.)
from the top part of the Drienok tra-
vertines (8,2: 10,7 mm)

Obr. 2 Perforatella dibothryon (Kim.)
z vrcholovej ¢asti travertinov Drienok
(8,2 : 10,7 mm)




Ondreji¢kova A.: Chlamys (Gigantopecten) palmata Lamarec Pl. LVII




Ondrejickova A.: Chlamys (Gigantopecten) palmata Lamarc Pl LVILE




Ondreji¢ckova A.: Chlamys (Gligantopecten) palmata Lamarc




Ondreji¢kova A.: Chlamys (Gigantopecten) palmata Lamarc




M. Siblik: Spiriferidni a terebratulidni ramenonozci anisu Slovenského krasu Tab. LXI




M. Siblik: Spiriferidn{ a terebratulidnf ramenonozci anisu Slovenského krasu Tab. LXII




M. Siblik:

Spiriferidni a terebratulidni ramenonozei anisu Slovenského krasu Tab. LXITTI
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