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RNDr. Viera Kantorova
7.1. 1922 - 29. 3. 1995

Z krajiny zijucich odisla RNDr. Viera Kantorova.
Dotiklo srdce starostlivej a oddanej manzelky,
dobrej matky a milujicej starej matky. Zapadla
opona Nemilosrdnej za uslachtilym ¢Elovekom,
Zenou, ktora vedela svoj Zivotny elan, svoje sily,
svoje srdce a svoj intelekt vyvazene rozdelit’ medzi
rodinu a vedu.

Dr. Viera Kantorova-Navarova sa narodila
7. 1. 1922 v Luéenci. Stredoskolské stadia ukoncila
v Banskej Bystrici. Prirodovedecka fakultu absol-
vovala v Bratislave. Po skonéeni vysokoskolského
Stadia v roku 1945 zacala svoju odbornt kariéru v
Statnom geologickom (stave, terajSom Geolo-
gickom ustave Dionyza Stira, ktorému ostala verna
az do odchodu do trvalého déchodku v roku 1986.
Od samych zaciatkov svojej odborno-vedeckej Cin-
nosti sa cielavedome venovala mikropaleontolégii a

kladla jej zaklady na Slovensku. Bola to ona, ktora
zaloZila, budovala a viedla mikropaleontologické
laboratérium v GUDS, prvé pracovisko tohto druhu
na Slovensku. Pod jej vedenim zagali rast’ a rozvijat’
svoju odbornti prax viaceri popredni slovenski mik-
ropaleontolégovia a biostratigrafi. V prvych rokoch
svojej ¢innosti v GUDS popri pionierskej praci v
oblasti mikropaleontolégie, praci na persondlnom
a pristrojovom vybudovani laboratéria, popri zava-
dzani metodik pripravy a $tidia mikropaleontolo-
gickych vzoriek, pracovala i v teréne. Uskutoé-
fiovala geologicky vyskum spity s geologickym
mapovanim v oblasti Zitavskej tabule (1949-1950),
spolupracovala pri vyskume slovenskych raselinisk,
Studovala geoldgiu okolia markazitového loziska
Teplic¢any pri Kosiciach (1951), spolupracovala pri
prieskume zasob loziska soli pri PreSove (1952),
ako aj pri vyhl'addvani a prieskume uhlia v Ipelskej
kotline (P6tor-Modry Kameii). Uz od prvych
samostatnych krokov stredobodom jej vedeckych
a odbornych zaujmov boli viak foraminifery. Studo-
vala a biostratigraficky vyhodnocovala foramini-
fery vychodoslovenského solonosného miocénu—
karpatu, juhoslovenského miocénu v oblasti medzi
Lu¢encom a Modrym Kamefiom, v okoli Novik,
paleogénneho flySu v podtatranskej oblasti. Svojimi
pracami prispela k objasneniu stratigrafie brad-
lového pasma, kde sledovala najmi biostratigrafiu
kriedovych sedimentov, preukazala ich plynula
sedimentidciu a poukazala na rdozny vek facie
pichovskych sliefiov. To bol jeden z impulzov na
zaCatie novych 3stadii tektoniky a paleogeografie
Zépadnych Karpat. Stanovila tiez prvii mikrobio-
stratigraficki schému strednej a vrchnej kriedy
bradlového pasma. Uskutociiovala mikrobiostra-
tigraficky vyskum strednej a vrchnej kriedy na
strednom Povazi na Orave, v Pieninich a na
vychodnom Slovensku. Studovala i kriedu vnator-
nych Karpat. Neskor, v Sestdesiatych rokoch, sa
zamerala predovSetkym na problematiku bio-
stratigrafie a ekologie miocénu a oligocénu na
juznom Slovensku. Podala detailni biostratigraficki



charakteristiku foraminiferovych spolocenstiev kis-
celu, egeru a karpatu v juhoslovenskych kotlinach.
Na zéklade jej biostratigrafickych zaverov viac-
eré vrstevné celky, ¢leny a shvrstvia miocénu juho-
slovenskych kotlin boli zaclenené do chronostrati-
grafickych jednotiek paratetydneho neogénu.
Spracovala foraminiferovih mikrofaunu prakticky
zo vSetkych StruktGrnych a mnohych plytkych vrtov
hibenych v Sest'desiatych a sedemdesiatych rokoch na
juznom Slovensku. Svoje bohaté poznatky o mio-
cénnych foraminiferach vyuZila na zhodnotenie ich
Zivotnych podmienok, ¢im poskytla jeden z klu-
Covych podkladov na paleogeograficko-ekologické
syntézy o juhoslovenskom oligocéne a miocéne.
Mimoriadnu pozornost venovala taxonémii a
fylogenéze miocénnych foraminifer. Opisala nové
druhy, ako aj rod Vsevolodia zistené v medoky3Sovych
vrstvach karpatu Ipelskej kotliny. Zaoberala sa aj
vnatornou morfolégiou a stavbou schranok niek-
torych skupin terciérnych foraminifer, predovsetkym
rodov Uvigerina, Rotalia a Nodosaria.
Vd’aka znalosti viacerych svetovych jazykov dr.
Kantorova vedela byt stile v kontakte s eurdp-

skyma svetovym trendom v oblasti paleontoldgie fo-
raminifer a Dbiostratigrafie kriedy a terciéru.
Najnovsie poznatky zo sveta dokézala preniest’ do
vlastnej prace, a tym aj do slovenskej paleontolégie
a geoldgie.

Vysledky svojej prace zverejnila v 23 vedeckych
publikaciach, z ktorych &ast’ bola publikovana v za-
hraniéi, a vo viac neZ 60 nepublikovanych spravach.

RNDr. Viera Kantorova sa svojim celoZivotnym
dielom zaradila natrvalo medzi poprednych sloven--
skych paleontologov a biostratigrafov. Vdaka jej
usilovnej, ¢asto mravcej, ale erudovanej a vedecky
orientovanej praci, dospela slovenskd geoldgia
k novym poznatkom v oblasti biostratigrafie kriedy,
biostratigrafie i paleoekolégie paleogénu a neogénu.

Diia 29. marca po kratkej tazkej chorobe prekro-
¢ila prah ve€nosti. Slovenskd geologicka verejnost
sa s uctou sklafa pred jej celoZivotnym dielom. Sme
a ostaneme hlboko vd’aéni za v3etko, o pre sloven-
sk geolégiu urobila. Svojou pracou si postavila
pomnik, ktory nezdola zub ¢asu. Jej vedecky odkaz
i spomienka na fiu ostanii navzdy medzi nami.

RNDr. Dionyz Vass, DrSc.
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Zivotné jubileum RNDr. Dionyza Vassa, DrSc.

V posledny oktdbrovy deii r. 1994 sa vyznamny
slovensky geolég RNDr. Dionyz Vass, DrSc.,
zaradil do skupiny jubilantov Sest'desiatnikov.
Uprostred tvorivej prace v kruhu rodiny, spolupra-
covnikov a znamych bilancoval prezité roky. Nech
je dopriate aj nam zhodnotit' jeho doterajsiu
Gspesnt profesiondlnu drahu geoléga a ciel'ave-
domého ¢loveka.

Jubilant sa narodil 30. 10. 1934 v Kosiciach
v rodine spravcu Statnej Pudovej $koly v obci Lozin
pri Michalovciach ako tretie dieta. V r. 1940 po od-
chode otca do dochodku sa rodina prestahovala do
Michaloviec, kde jubilant absolvoval zikladné a
stredoskolské vzdelanie. V r. 1953 maturoval na mi-
chalovskom gymnaziu a po aspes$nych prijimacich
skiskach sa zapisal na Fakultu geologicko-geogra-
fickych vied Univerzity Komenského v Bratislave,
ktora skonéil s vyznamenanim v r. 1958.

Po skonéeni vysokoskolskych studii nastapil na
pracovisko, ktorému ostal verny doteraz — do Geo-

logického Gstavu Dionyza Stara. Plnych 28 rokov
viedol oddelenie neogénu, resp. neogénu a neovul-
kanitov. Bol a je vedicim poéetnych projektov a
Gloh. V r. 1981-1984 viedol jednu z nosnych aloh
riesenych v GUDS Regiondlny geologicky vyskum
Slovenska. Jedno volebné obdobie bol predsedom
odborovej organizacie na pracovisku. V r. 1965 zi-
skal hodnost’ kandidata geologickych vied (CSc.),
v r. 1967 mu bol udeleny akademicky titul doktor
prirodnych vied (RNDr.) a v r. 1981 obhéjil dizer-
tatn pracu doktora geologickych vied (DrSc.).
V sucasnosti predklada docentski habilitaéni pracu.

Jubilant sa vo svojej odbornej a vedeckej préci
zameral na Stadium molasovych panvi Zapadnych
Karpét. Problematike juhoslovenskych kotlin a
Cerovej vrchovine bola venovana uz jeho diplo-
mova praca (1). Geoldgii juzného Slovenska ostal
verny po dlhé roky. S timom geol6gov a Specialis-
tov, ktory dlhé roky viedol, $tudoval Ipel'ska kotlinu
z hl'adiska veku a facialneho vyvoja jej sedimen-
tarnej vyplne, niektorych petrografickych aspektov,
definoval v kotline opatovska deltu (189), ana-
lyzoval vekové relacie vulkanitov na severnom
okraji kotliny (3, 7, 8, 9, 10, 17, 18, 19, 20, 27, 30,
46, 65), definoval zékladné ¢rty tektoniky (4, 6, 14,
15, 21, 23, 29, 86) a spolupracoval pri interpretacii
geofyzikalnych merani v kotline (24). Zhodnotil i
zasluhy V. Cechovita pri odhalovani zikonitosti
geolégie kotliny a objaveni uhol'ného loZiska bane
Dolina (188).

Neskor, pri zostavovani geologickej mapy Ri-
mavskej kotliny, sa venoval niektorym 3pecifickym
problémom vratane problematiky nerastnych
surovin, litostratigrafie, paleogeografie (90, 96, 106,
132, 163) a tektoniky (91). Tu istd problematiku
rieSil aj v Lucenskej kotline a Cerovej vrchovine,
kde rozpoznal dvojaky vek juhoslovenskych bazal-
tov (88, 115). S kolektivom spoluautorov definoval
hlavné fazy vulkanizmu Cerovej bazaltovej for-
macie (179), prispel k poznaniu veku niektorych
neogénnych savrstvi (133, 142, 155), definoval
zékladné Crty tektoniky (119, 122) a Studoval nie-




ktoré d’aldie 3pecialne geologické problémy (92,
137, 149, 196).

Poznatky o geolégii juhoslovenskych kotlin roz-
sirené o paleogeograficki rekonstrukciu spolu s ko-
lektivom spolupracovnikov zhrnul v monografic-
kych pracach (79, 15, 202) a premietol ich aj do
regionalnych geologickych map (80, 117, 177) a vy-
svetliviek k tymto mapam (101, 123, 172).

Zaujimal sa o geoldgiu i d’alSich panvi a kotlin
Zapadnych Karpat. Uz na zaciatku svojej odbornej
kariéry spolu so svojim ucitefom, ¢lenom koreSpon-
dentom SAV Ing. Vsevolodom Cechovi¢om, DrSc.,
pracoval vo vychodoslovenskej panve. Tam
pripravil podklady na zostavenie Casti geolo-
gickej mapy 1:200 000, list KoSice (2). Opisal
vyplii komarovskej depresie v Moldavskej kotline
(22) a v ramci nej sa dotkol aj vulkanologickych
problémov v sivislosti so speenymi tufmi a per-
litmi, vystupujacimi uprostred sedimentarnej vyplne
depresie (31). K problematike vulkanizmu na
vychodnom Slovensku sa vracal v snahe objasnit’
ich vek pomocou radiometrickych datovani (64, 70,
76, 84). Definoval zékladné litostratigrafické jed-
notky vyplne panvy (114), spolupracoval na
zostaveni geologickych map Vychodoslovenskej
niZiny vratane odkrytej geologickej mapy (141, 143,
169) a je aj spoluautorom vysvetlivieck k tymto
mapam (129, 144). Podiel'al sa na rieeni niektorych
sedimentologickych problémov vyplne panvy (67,
175, 195), paleogénu v jej podlozi (187) a prispel
k objasneniu stavby vel'mi zloZitej vyplne Turnian-
skej kotliny (182, 198). Prispel i k objasneniu
genézy a tektonického vyvoja vychodoslovenskej
panvy ako celku (139, 198).

V podunajskej panve studoval najmi litologiu,
stratigrafiu a tektoniku vychodnej Casti panvy (11,
12, 81, 83, 98), starovského paleogénu (100), ale aj
centralnej Casti panvy (18, 186, 194), na Zitnom
ostrove (74), na juhozapadnom okraji panvy (181) a
zhrnul zékladné &rty stavby panvy (191).

Studoval i problematiku neogénu v Hornonitrian-
skej kotline (16), predovietkym v savislosti s hand-
lovskym zosuvom (5), ako aj tektoniku kotliny (199).

Pracoval, aj ked’ okrajovo, vo Viedenskej panve,
kde opisal sedimenty sutinovych tokov na severo-
zapadnom upiti Malych Karpat (136, 166).

Opisal a stratigraficky zaradil vypli RoZiiavskej
kotliny (146).

Jubilant inicioval spolupracu so zahraniénymi
izotopickymi laboratériami a s ich pomocou riesil
niektoré sporné otézky pri urovani veku vulkanic-
kych hornin na vychodnom Slovensku, bazaltov na
juznom Slovensku i niektorych mladych vulkanitov
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v Rakusku a severnej Afrike (25, 34-39, 43, 50, 64,
70, 73, 76, 84, 88, 95, 107, 145, 154, 173, 179,
192). Cast’ radiometrickych datovani vekov spolu s
d’al3imi udajmi zozbieranymi zo svetovej literatiry
pouzil na zostavenie niekolkokrat inovovanej
radiometrickej $kaly neogénu centralnej Paratetydy
i neogénu sveta (48, 52, 54, 58, 59, 60, 61, 66, 71,
75, 89, 125, 128, 157).

V edicii Chronostratigrafie und Neostratotypen
diskutoval o veku jedného faciostratotypu (46, 47),
ale najmé sa venoval numerickej kalibracii chrono-
stratigrafickych stupfiov neogénu centralnej Para-
tetydy (45, 53, 73, 112, 161). Radiometricki Casovii
8kalu vyuzil pri kvantifikacii rychlosti sedimentécie
v molasovych panvach (104, 131, 147, 156, 167).

Poznatky o tektonike molasovych panvi zo-
vieobecnil a vo viacerych pracach sa zaoberal zédko-
nitostami tektonického vyvoja zapadokarpatskych
panvi (51, 56, 85, 87, 105, 108, 109, 126, 139, 153,
158, 183, 186, 199).

Venoval sa aj problematike paleogeografie juho-
slovenskych kotlin pocas oligocénu a neogénu (28),
paleogeografické mapy publikoval v ramci uZz spo-
minanych monografii. Podiel'al sa na zostaveni pa-
leogeografického atlasu neogénu strednej Eurdpy
(134) a na palinspastickych rekonstrukciach neo-
génneho obdobia (121, 151).

Viedol pracu na regionalnom geologickom ¢le-
neni Zapadnych Karpat a navrhol regionalne jednot-
ky v ramci zapadokarpatskych panvi a kotlin (135,
138, 140).

Siroké vedomosti o molasovych panvach vyuZil
na vytvorenie modelov ich genézy (72, 78, 82, 94, 97,
99, 111, 116, 148, 165) a juhoslovenské kotliny spra-
coval v zmysle sekvenénej stratigrafie (200, 201).

Popri zakladnom vyskume panvi sa venoval i
surovinam viazanym na ne. Podielal sa na objaveni
loziskovych akumulécii keramickych surovin, uhlia,
diatomitu a alginitu (90, 106, 149). Zaoberal sa aj
otazkou vyskytu uhl'ovodikov v panvéich, modelo-
vania generaénych okien tvorby uhl'ovodikov a oce-
fiovania potencialnych zasob uhlovodikov v zapa-
dokarpatskych panvéch.

Na prelome 60. a 70. rokov jubilant 3 roky pra-
coval ako Eeskoslovensky expert v Tunise. Podielal
sa na zostavovani geologickych map v udoli rieky
Mejerda. Popritom Studoval sedimentologické feno-
mény mladoneogénnej formacie Kechabta (4042,
49) a riesil otazky veku mladych bazaltov v sever-
nom Tunisku (43, 50).

RNDr. Dionyz Vass, DrSc. sa podielal na pri-
prave viacerych geologickych zjazdov, konferencii,
sympozii (81, 164, 174), okrem iného bol zodpo-



vedny za jednu z exkurzii Medzinarodného geolo-
gického kongresu v Prahe (26) a zGc¢astnil sa na pri-
prave exkurzie v ramci Kongresu konaného v Mosk-
ve (110). Viedol exkurziu po Kongrese RCMNS v
Bratislave (57). Okrem toho sa z(&astnil na viace-
rych zjazdoch, konferenciach a sympoéziach, €i uz
doma, alebo v zahranici (13, 44, 55, 89, 93, 94, 126,
159, 162, 165). Na niektoré z tychto akcii bol po-
zvany na prezentaciu referatov (napr. sympozium o
radiometrickej &asovej Skale fanerozoika konané
poéas medzinarodného geologického kongresu
v Sydney).

Jubilant pracoval, resp. pracuje vo viacerych me-
dzinarodnych vedeckych programoch. V r. 1976—
1986 sa podielal na programe multilaterdlnej spo-
luprace akadémii vied byvalych socialistickych kra-
jin. Ako narodny reprezentant zastupoval Ceskoslo-
vensko v pracovnej skupine Tektonicky rezim mola-
sotvornych epoch. V ramci spoluprace publikoval
viac suhrnnych a generalizujucich pric o mola-
sovych panvach Zapadnych Karpat (102, 103, 152,
158). Pracoval, resp. pracuje v projektoch IGCP:
projekt 125 Stratigraphic correlation Tethys—
Paratethys neogene (120), projekt 107 Global corre-
lation of tectonic movements (130). V sucasnosti je
narodnym reprezentantom v projekte 329 Paleo-
geographic and paleoecologic evolution of
Paratethys basins during Neogene and their corre-
lation to the global scales (174, 201).

Vela rokov pdsobil vo vybore Regionédlnej komi-
sie pre stratigrafiu mediterinneho neogénu
(RCMNS), kde viedol pracovni skupinu pre
radiometrické veky (62, 77, 113, 127).

Okrem odbornych prac napisal rad zdravic vy-
znamnym jubilujicim slovenskym geolégom a nek-
rolégov (ZN1-ZN16), recenzoval niekol’ko vedec-
kych kniznych publikacii (170, R1-R8). Posobil aj
v nauéno-popularnej oblasti, publikoval vela
¢lankov a jednu knizna publikaciu (P1-P8). Z an-
gli¢tiny prelozil popularnu encyklopedicki priruc¢ku
Anatémia Zeme (P9). V poslednom ¢ase propagoval
v dennej tlagi prvé loZisko ekologickej suroviny
alginitu na Slovensku a podiel'al sa na jeho objaveni
(P10-P12). Okrem toho v dennej tlaci publikoval
niekol’ko ¢lankov na aktudlne politické a
ekonomické témy.

Vysoké odborné kvality a dobra znalost’ geolo-
gickej stavby Zapadnych Karpat ho predurcili na
Glohu posudzovatela mnoZstva roznych geo-
logickych projektov a zavereCnych prac vicsiny
geologickych institacii v byvalom Ceskoslovensku a
teraz na Slovensku. Bol oponentom viacerych kan-
didatskych, doktorskych a habilitaénych prac.

Ako vidiet' z publikaénej Cinnosti, jubilantova
odborna ¢innost’ ma velmi Siroky diapazén. Dodnes
publikoval 207 odbornych prac, 9 vedeckych prac,
16 zdravic a nekrolégov a 12 popularnych €lankov
a publikacii.

Pocas svojej vedecko-vyskumnej kariéry vela
cestoval. V ramci Gcasti na pocetnych seminaroch,
konferenciach, zjazdoch a kongresoch navstivil tak-
mer vietky krajiny Eurdpy, centralnu Aziu, Austra-
liu. Okrem toho bol na kratkodobych studijnych po-
bytoch v Anglicku, na Ukrajine, v USA a tri roky
pracoval v Tunise.

V oblasti slovenskej geologie posobil vo viace-
rych komisidch a vyboroch. Pracoval a pracuje i
v pedagogickej oblasti, bol vedicim viacerych dip-
lomantov, Skolitefom aSpirantov, predsedal komisii
na obhajoby kandidatskych prac, bol ¢&lenom
komisie na obhajoby doktorskych prac (DrSc.) a od
r. 1990 prednasa ako externy ucite’ na Priro-
dovedeckej fakulte Univerzity Komenského v Bra-
tislave a na Technickej univerzite v Kosiciach.

Za svoju cielavedomi a iniciativnu pracu bol
oceneny viacerymi vyznamenaniami. Okrem iného
mu bol udeleny Eestny titul Zaslazily pracovnik re-
zortu Slovenského geologického tGradu. Pri prile-
zitosti 40. vyro€ia zaloZenia Ustavu dostal pamétnd
medailu GUDS a neskér titul Vzorny pracovnik
GUDS.

Popri vysokych odbornych kvalitich RNDr. Dio-
nyza Vassa, DrSc., kolegovia, spolupracovnici a
znami ocenuji jeho priatel'sky a lPudsky pristup
a ochotu poméct. Pri prilezitosti vyznamného Zivot-
ného jubilea mu prajeme pevné zdravie, aby mu vy-
drzal Zivotny optimizmus a elan, ktorym prekonéval
aj tie najvacsie prekazky. Prajeme mu dostatok
tvorivych napadov a Zivn(i podu na ich napliiianie na
uzitok celej nasej spolo€nosti.

RNDr. Michal Ele¢ko, CSc.
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Zdravica k jubileu RNDr. MiloSa Rakusa, CSc.

Nas jubilant RNDr. Milo§ Rakas, CSc., sa na
sklonku roka 1994 dozil vyznamného Zivotného
jubilea. Pravom sa zarad’uje do vedeckej generacie,
ktord moze v spatnom zrkadle hodnotit’ prinos svo-
jej prace od Cias zostavovania edicie prehl'adnych
geologickych map s mierkou 1 : 200 000. Tieto tzv.
generalky znamenali prvy vyrazny vstup Ceskej a
slovenskej geolégie na medzinarodné pole. Tato
edicia map bola mimoriadne ocenena na svetovom
geologickom kongrese v Indii v roku 1964. Samo-
zrejme i neskor v republikovom meradie sa im do-
stalo primerané uznanie. Této etapa sa spaja nielen s
menom Milo$a Rakisa, ale i s celou generaciou
jeho rovesnikov, ktori vtedy plni entuziazmu riesili
naroéné ulohy regionélnej geologie.

RNDr. Milo§ Rakus, CSc., veduci vedecky pra-
covnik Geologického Gstavu Dionyza Stara sa
narodil 8. novembra 1934 v Ziline. Zakladné $kol-
ské vzdelanie a gymnazium absolvoval v Martine.
Po maturite v roku 1953 zacal $tudovat’ na Fakulte
geologicko-geografickych vied Univerzity Komen-
ského v Bratislave. Po prvych dvoch semestroch
prestupil na Geologicko-geograficka fakultu Karlo-
vej univerzity v Prahe. Tu sa zameral hlavne na od-
bor paleontoldgie, ktorému sa potom venoval po
cely svoj Zivot.

Vysokoskolské Stadia skonCil v roku 1958 a
v tom istom roku nastupil do zamestnania v Geolo-
gickom ustave Dionyza Stara. Materskym praco-
viskom mu bolo a eSte i dnes je oddelenie mezozoika.

Jeho prvé kroky vo vyskume smerovali do
StraZzovskych vrchov na Povazie, neskor do Velkej
Fatry a Nizkych Tatier. V tom Case sa venoval pre-
vaZne paleontolégii a svojim amonitom zostal verny
az dosial. Hned’ v zaiatkoch vyskumnej &innosti
velmi progresivne spojil klasické paleontologické
vyskumy s litostratigrafiou a $tidiom facii. Venoval
sa vyskumom jury, ale svojim vysledkom daval
vZdy regionélny zmysel.

Z prvych rokov vyskumu (1961-1964) pochadza
monografické dielo Biofazielle Studien im Lias der

Grossen Fatra und des westlichen Teils der Nie-
deren Tatra, ktoré vzniklo ako vysledok vyborne;j
spoluprace s prof. M. Misikom.

Zanieteny zdujem Milosa Rakisa o Sirie 3ta-
dium v mediterannej oblasti bol naplneny uz
v rokoch 1963 az 1966, ked’ pracoval ako &len
¢eskoslovenskej expertnej skupiny v Tunise
v Service Geologique de Tunisie. Tu sa okrem
svojej zaluby — paleontolégie — venoval predoviet-
kym regiondlnym mapovacim pracam v oblasti
Grom-balie a La Goulette. Neskor 3tudoval trias
v juznom Tunise a juru v pohori Dj. Nara.

Po navrate z expertiznej Cinnosti sa venoval
vyskumom mezozoika Slovenského krasu, najmi
sekvenciam jury. Neskor, v roku 1968, rozsiril svoj
obzor o biofacidlne S$tadia mezozoika, osobitne
jury v Malej a Velkej Fatre, v Nizkych Tatrach
a Tatrach. Svoju kandidatsku dizertaénii pracu
Amonity liasu centrdlneho pasma Zéapadnych
Karpat obhajil v roku 1969 na Karlovej Univerzite.

V tom istom obdobi, v rokoch 1967 az 1969, bol
vedicim oddelenia mezozoika a sastredil sa aj na
mapovacie prace v Malej Fatre a Ziari.

Tazba vritit’ sa do severnej Afriky sa mu splnila
eSte dvakrat, a to v rokoch 1969 az 1971, ked’ sa
zaoberal vyskumom neogénu a jury v Tuniskom
chrbte a neskér v rokoch 1975 az 1979, ked bol
povereny Studiom mezozoika a mapovacimi pracami
v Maroku v pohori Haut Atlas oriental i v Monts
d’Oujda, vzdy ako expert vyslany organizaciou PZO
Polytechna Praha.

Po navrate z Maroka sa Milo§ Rakis venoval
bio- a litostratigrafickym vyskumom mezozoika a
pokra¢oval v predchadzajicich pracach v Malej
Fatre, Tatrach, Ziari a Nizkych Tatrach. Syste-
maticky pristupoval k spracovaniu regionélnej geo-
logickej mapy Lucanskej Malej Fatry zostavovanim
geologickych map listov s mierkou 1 : 25 000
a naslednym zostavenim mapy regiénu s mierkou
1 : 50 000 v roku 1988. Toto mapové dielo vysio
v roku 1992 (redaktor M. Rakus).
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V obdobi rokov 1983 az 1988 viedol a koordino-
val medzinirodny projekt UNESCO-IGCP N° 198:
Evolution of the Northern margin of Tethys.

Prace spojené s tymto projektom vyvrcholili vy-
danim sGborného diela referatov a prispevkov jed-
notlivych riesitelov medzinarodného timu, ako aj
atlasu paleogeografickych map Evolution of the
Northern margin of Tethys: The Results of IGCP
Project 198, vol. I az III (1988-1990).

Cely vystup bol vydany v spoluprici GUDS
Bratislava, E. S. R. I. Juznd Karolina a Soc.
Géologique de France (editori: M. Rakis, J. Der-
court, A. Nairn).

Od roku 1991 Milo$ Rakus vedie Glohu Geody-
namicky vyvoj Zapadnych Karpat, ktorej prva etapa
sa skonéila v roku 1993 a finélna etapa je planovana
do konca roku 1997. Na tejto ulohe sa podiel'aji
vyznamni odbornici z Vysokych $kél, pracovisk
Akadémie, ale najmid Geologického tstavu Dionyza
Stira. Je to projekt svojim spdsobom zastre3ujici
etapu regionalneho geologického vyskumu, ktorej
napliiou boli predovsetkym regionalne geologické
mapy zostavené do roku 1992. Milo§ Rakis je
jednym z hlavnych autorov prvej celorepublikovej
geologickej mapy Slovenska v mierke 1 : 500 000,
ktora bola zostavena a pripravuje sa do tlace v ramci
aktivit GUDS.

RNDr. Milos Rakus, CSc., bol v roku 1972 az
1975 predsedom bratislavskej pobocky Slovenske;j
geologickej spolo¢nosti, od roku 1985 je stalym
¢lenom stratigrafickej komisie, bol 3kolitel'om via-
cerych diplomantov a vedeckych aspirantov. V sii-
gasnom obdobi je &lenom vedeckej rady GUDS,
&lenom ediénej rady GUDS a vedeckym redaktorom
¢asopisu Geologické prace, Spravy. Aktivna pub-
likaéna &innost sa odzrkadl'uje v desiatkach zve-
rejnenych prac doma i v zahraniéi.

MiloSovi Rakasovi do d’alSej etapy vedeckého
i sikromného Zivota praju vel'a energie a tspechov
spolupracovnici.

RNDr. Jozef Vozar, CSc.

Zoznam hlavnych publikovanych prac

1. Rakas, M., 1959: Cymaceras guembeli (Opel.
1863) novy druh pre centrilne Karpaty.
Geol. Prace, Zpr. (Bratislava), 16, 187 191.

2. Rakas, M., 1960: Nalez druhu Monophyllites
aonis Majsisovics, 1897 pri Vychodne;j.
Geol. Prace, Zpr. (Bratislava), 20, 135-138.

24

3. Rakis, M., 1962: Amonity &ervenych hluzna-
tych vapencov maninskej série. Geol. Prace,
Zpr. (Bratislava), 24, 143—151, Tab. XI, XIIL.

4, Rakls, M., 1962: Amonity v liase centralnych
Karpat. Geol. Prace, Zos. (Bratislava), 62,
267-269.

5. Rakas, M., 1963: Distribution of the Toarcian
lithofacies in the Central zone of the West
Carpathians. Geol. Sbor. Slov. Akad. Vied
(Bratislava), 14, 1, 19-27. :

6. Rakas, M., 1964: Biofazielle Studien im Lias
der Grossen Fatra. Sbor. geol. Vied, Zap.
Karpaty (Bratislava), 1, 95-156.

7. Misik, M.— Rakis, M., 1964: Bemerkungen zu
den rdumlichen Beziehungen im Lias der
Grossen Fatra und zur Paldogeographie des
Mezozoikum. Sbor. geol. Vied, Zap. Karpaty
(Bratislava), 1, 159-199.

8. Rakas, M., 1965: Fauna amonitov z éervenej
Magury. Geol. Price, Zpr. (Bratislava), 34,
179-182.

9. Bennefous, J.— Rakis, M., 1965: Précesions nou-
velles sur la Jurassique du Djebel Bou
Kornina D’"Hamman-Li (Tunisie). Bull. Soc.
géol. France (Paris), 7, 6, 855-859.

10.Rakus, M., 1965: Biostratigrafia jury Kostelec-
kého bradla. Geol. Prace, Zpr. (Bratislava),
34, 1634177.

11.Bonnefous, J.— Kchouk, F. — Macoin, P.—
Rakus, M., 1966: Découverte de Jurassique
Supérieur, en contact anormal sur un Trias
Salifer en Dj. Amar (Tunisie septen.). C. R.
somm. Séanc. Soc. géol. France (Paris),
9,373.

12.Biely, A.— Rakus, M., 1969: Sur 1"4ge de la base
de I’Ammonitice rosso dans le Dorsale tuni-
sienne. Not. Serv. géol. (Tunis), 38, 37-39.

13.Rakas, M. — Biely, A., 1970: Stratigraphie du
Lias dans la Dorsale tunisienne. Not. Serv.
géol. (Tunis), 32, 45-63.

14.Bujalka, P.— Johan, Z.— Krivy, M.— Rakis, M.—
Vacek, J., 1971: Notice explicative de
Grombalia, f. Ne 29. Carte géologique de
Tunisie au 1:50 000, Serv. géol. Tunisie, 93.

15. Rakas, M., 1972: Sur la présence du genre Dayi-
ceras Spath (Ammonoides, Cephalopoda)
dans le Carixien de Tunisie, Bull. Lab. Géol.
Mineral. Géophys. Mus. géol. Univ. (Lau-
sanne), 195, 1-3.

16. Biely, A. — Rakis, M. — Robinson, P.— Salaj, J.,
1972: Essai de correlation des formations
miocénes au sud de la Dorsale Tunisiene.
Not. Serv. géol. (Tunis), 38, 73-92.




17

18

19

20

21

22

23

24,

25

26

27

28.

29.

30.

. Biely, A.— Rakus, M., 1972: Analyse criptique
des données sur 1'dge du Salifére en Tuni-
sie septentrionale; Not. Serv. géol. (Tunis),
38, 35-48.

. Bismuth, H.— Lazar, A.— Lorenz, C.— Rak{s, M.,
1972: Reconnaissance géologique de I7le
de Zembra (Golfe de Tunis, Tunisie). Compt

rendus des Sciences de |’Academie des
sciences, t. 275, serie D, 2807-2810.

. Guadant, J. — Rakas, M. — Stranik, Z., 1972:
Leptolepis (Poisson Teleosteen) dans de
Toarcien de la Dorsale Tunisienne. Not.
Serv. géol. (Tunis), 38, 5-19.

. Guex, J.— Rakus, M., 1972: Sur le régulation
bathymétrique des ammonites (Cephalo-
poda); Bull. Lab. Géol. Mineral. Géophys.
Mus. géol. Univ. (Lausanne), 193, 1-8.

. Biely, A. — Rakus, M., 1973: Remarques strati-
graphiques sur le Toarcien au Dj. Zaghouan.
Not. Serv. géol. (Tunis), 40, 95-101.

. Bujalka, P. — Rakis, M. — Vacek, J., 1973:
Notice explicative de la Goulette Ne 21, Carte
géologique de Tunisie, Serv. géol. Tunisie, 71.

. Poldk, M. — Rakuas, M., 1973: Le lias de la
nappe de la Krizna dans la Malid Fatra
(Carpathes occidentales), Geol. Zbor. Geol.
carpath. (Bratislava), 24, 449-452.

Rakis, M., 1973: Le Jurassique du Dijebel
Ressas (Tunisie septentrionale). Livre Jubi-
laire M. Solignac, Service Géol. de Tunisie.
Ann. Mines Géol. (Tunis), 26, 137-147.

. Biely, A. — Rakas, M.— Robinson, P., 1974: Le
Néogene de la Tunisie. Ann. of the Geol.
Surv. of Egypt. Vol. VI, 307-318.

. Rakus, M., 1975: Pestra vrchna krieda "couches
rouges" v maninskom prikrove. Geol. Price,
Spr. (Bratislava), 63, 211-213.

. Rakis, M., 1975: Hettangian ammonites from
the Strazovska hornatina Mts. (West Car-
pathians). Zapad. Karpaty, Sér. Paleont.
(Bratislava), 1, 7-24.

Rakus, M., 1977: Doplnky k litologii a paleo-
geografii jury a kriedy maninskej série na stred-
nom Povazi. Geol. Prace, Spr. (Bratislava), 68,
21-38.

Rakus, M., 1977: Nélez morského spodného
miocénu pri Cremonom (jz. &ast’ Velkej Fatry).
Geol. Prace, Spr. (Bratislava), 67, 287-288.

Zesadvili, B. 1. — Pajcadze, T. A. — Todrija, M.
V. — Topsisvili, M. V. — Rakis, M., 1978: Stra-
tigrafia a facie jury Kaukazu a Zapad. Karpat.
Geol. Prace, Spr. (Bratislava), 69, 81-140.

S

32.

33

34.

35.

36.

37/,

38.

39.

40.

41.

42.

Rakas, M., 1978: Sur I'existence de deux type
distincts d’empreintes de muscles ré-
fracteurs chez les Ammonites. Bull. Lab.
Géol. Minéral. Géophys. Mus. géol. Univ.
(Lausanne), 232, 139-145.

Rakis, M., 1979: Evolution et position
paléogéographique des Monts d’Oujda au
cours du Mésozoique. Min. Géol. Energie
(Rabat), 46, 75-78.

Rakuas, M., 1981: Découverte de Pseudofurnis-
trius murcianus Boogard (Conodonta) dans le
Trias du Sud-Tunisien. Actes du 1° Congrés
nat. des Sc. de la Terre, Tunis, 241-248, 2 pl.

Rakis, M. et al.,, 1984: Guide to Geological
excursion in the West Carpathians. Brati-
slava, Geol. Ust. D. Stara, 1-95.

Rakus, M., 1986: Sur la présence de Structures
en "Tipis" dans le Lias sud Tunisien. Revue
de la Fac. des Sc. de Marakech. section Sc. de
la Terre, num. spec. 2, 505-511.

Rakas, M., 1986: Ammonites in basal part of
Reifling limestones in Cho& nappe on sout-
hern slopes of N. Tatry Geol. Zbor. Geol.
carpath. (Bratislava), 37, 75-89.

Rakis, M., 1987: Cephalopod Fauna of the
Lias and Lower Dogger from olistoliths of
Raca Unit of the Magura Flysch (Locality
Lukovecek). Zapad. Karpaty, Sér. Paleont.
(Bratislava), 12, 7-30.

Funk, H. P. — Nairn, A. E. M. — Rakus, M. et
Wildi, W., 1987: Project 198 lock for north
edge of Tethys. Geotimes (Virginia), april
1987, 9-10.

Misik, M.— Mock, R.— Rakas, M.— Biely, A.,
1989: The sedimentation area of the Mecsek
Mts was not in the West Carpathians. Geol.
Prace, Spr. (Bratislava), 90, 7-22.

Rakus et al., 1988-1990: Evolution of the
Northern margin of Tethys. Published by:
ESRI, GUDS and SGF occasional publ.
ESRI, New. Series 3, 4. Vol. I-III.

Rakds, M. et al., 1990: Paleogeographic de
velopment of the West Carpathians from
Anisian to Oligocen, p. 1-42, 12 pl.;Occasi-
onal Publ.: ESRI, New Ser., 5.

Rakis, M., 1990: Amonity a stratigrafia bazy
czorstynskych vapencov v bradlovom pas-
me na Slovensku a v Ukrajinskych Karpa-
toch. Biostratigrafia sed. studie v Me-
zozoiku Ceského masivu a Zapadnich
Karpatech. Sbornik (Hodonin), 4 pl., 73—
108.

25



43.

44.

45.

46.

47.

48.

49.

26

Rakds, M., 1991: L’ontogenése du genre
Bouhamidoceras Dubar. Bull. Soc. vaud.
Sci. natur. (Lausanne), 80, 3, 299-307.

Guex, J. — Rakas, M., 1991: Les Discamphi-
ceratinae  (Psiloceratidae), une nouvelle
sous-famille d”’Ammonites (Cephalopoda)
du Jurassique inférieur. Bull. Soc. vaud.
Sci. natur. (Lausanne), 80, 3, 309-316.

Soussi, M. — Enay, R.— Mangold, C.— M'Rabet,
A.— Rakas, M. — Rabhi, M., 1991: Datation
par ammonites des séries et des discon-
tinuités du Jurassique de 1’Axe Nord-Sud
Tunisie Centrale); C. R. hebd. Séanc.
Acad. Sci. (Paris), 312, II, 501-507.

Rakus, M., 1992: About the cephalopods from
the Hybe beds of the Kdssen formation in
the West Carpathians. Zapad. Karpaty, Sér.
Paleont. (Bratislava), 16, 1, 35-42.

Rakas, M. — Zitt, J., 1993: Crinoid epizoans on
ammonite shells. Geobios, M. S., 15, 317-329.
Rakis, M. a kol., 1993: Geologickd mapa Lu-
Canskej Fatry v mierke 1 : 50 000. Brati-

slava, Geol. Ust. D. Stira.

Rakuas, M., 1993: Lias ammonites of the West
Carpathians — Part one: Hettangien. Zap.
Karpaty, Sér. Paléont. (Bratislava), 17, 8, 7-40.

50.

Sk

52

- X

54.

o

Vasicek, Z. — Rakus, M., 1993: Upper Albian
ammonites from locality Povazsky Chlmec
near Zilina (Klape unit, Klippen Belt, (Slova-
kia). Zapad. Karpaty, Sér. Paleont. (Bratis-
lava), 9-11, 41-56.

Rakas, M., 1993: Early Liassic Ammonites
from the Stein platte — Kammerkdhralm Area
(Northern Calcareous Alps, Salzburg); Jb.
Geol. B.-A. (Wien), 136, 4, 919-932.

Rakis, M., 1993: Late Triassic and Early
Jurassic Phylloceratids from the Salzkammer-
gut (Northern Calcareous Alps); Jb. Geol. B.-
A. (Wien), 136, 4, 993-963.

Rakis, M., 1993: Uskalia a problémy paleo-
geografickych rekonstrukcii mezozoika Za-
padnych Karpat. In: Geodynamicky model
a hlbinna stavba Zapadnych Karpat. Konfe-
rencie, Sympdzia, Seminare. Bratislava, Geol.
Ust. D. Stira, 103-107.

Rakiis, M., 1994: Revision of Ammonites from
Marianka shales (Little Carpathians).Miner.
slov. (Bratislava), 26, 118—125.

Rakas, M., 1994: Les Ammonites lotharin-
giennes du Dj. Bou Hamid (Haut Atlas,
Maroc), Paleopelagos, 1, Special Publ. 1,
299-316, Roma (in press).



Geologické prdce, Spravy 100, s. 27-36, Geologicky Gstav Dionyza Stira, Bratislava 1995

KLEMENT FORDINAL

Bivalvia (Dreissenidae, Cardiidae) from Upper Miocene Sediments in Bratislava
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A bstract: The article deals with the occurrences of Upper
Miocene bivalvian taxons of families Dreissenidae and Cardii-
dae found in sediments of central Bratislava, their systematic
assignation, way of life and stratigraphic distribution.

Introduction

The submitted article is related to our earlier papers
(FORDINAL, 1993a, b) which dealt with the genera
Melanopsis (Gastropoda) and Parvidacna (Bival-
via). Thus we continue to describe Upper Miocene
(Pannonian) molluscs found in central Bratislava.

Bivalvians identified in samples have been assig-
ned into three families: Dreissenidae, Cardiidae
and Sphaeriidae. Only the two former families were
studied. The latter was not because little data are
available on Upper Mioceme forms.

General Characteristics

Family Dreissenidae present in the samples con-
tained genera Congeria and Dreissena.

Genus Congeria was defined by PARTSCH in
1836. With regard to shell morphology and phyllo-
genetic relationships, ANDRUSOV (1897) divided
the genus into six groups:

. mytiliformes

. modioliformes
. triangulares

. subglobosae

. thomboidea

. eocaenae

Taxons identified by us fall into groups mytili-
formes and triangulares.

Family Cardiidae includes a multitude of various
forms. Detailed studies over the past years resulted in
numerous changes in their taxonomic assignation.

[« JR &, TN O S T 6 I

In this article we apply EBERZIN'S (1967) systematic
assignation of the family Cardiidae and so does the
latest paper on Pontian Cardiidae in Croatia
(BAscH, 1990).

Cardiidae taxons identified in the samples have
been assigned into four subfamilies: Cardiinae,
Lymnocardiinae, Didacninae and Adacninae.

Way of life

The majority of species of the genus Congeria were
filtrators living in an environment whose salinity
ranged from 0 to 16 %o. Similarly, the genus Drei-
ssena favours salinity between 0.5 and 10.5 %o. Re-
presentatives of the family Cardiidae mostly occur
in shallow-water facies and led a fairly active life.
These filtrators are generally very euryhaline. Their
mass occurrences suggest proximity of surface cur-
rents, good aeration and absence of strong bottom
currents which wash away Cardiidae thus killing
them (CECHOVIC, 1954).

Following data have been established about gen-
era of the family Cardiidae:

Didacna — recent representatives of this genus
occur in the Caspian Sea. Their habitats have sa-
linity from 3—4 to 13—14 %o and depths up to 40 m
(NEVESSKAJA, 1963).

Caladacna — shell and hinge morphology indi-
cate that taxons of the genus Caladacna lived in
shallow-water habitats, but avoided strong surf, clay
or sandy-clay bottom (EBERZIN, 1951).

Pseudocatillus — representatives of this genus
live in habitats of very low salinity, on a soft clay-
sandy bottom in deltas, bays and near-shore shal-
low-water expanses of seas (EBERZIN, 1967).

Monodacna — species of this genus favour salin-
ity between 2 and 10 %o, depths from 2 to 30—40 m,
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and a clay-sandy to clay bottom. They bore to the
sea bottom so that their shells are buried either com-
pletely or to one half of their length (NEVESSKAJA,
1965).

Summary

23 bivalvian species (subspecies) from Upper Mio-
cene (Pannonian) sediments in central Bratislava
were biostratigraphically evaluated by us (FOR-
DINAL-TUBA, 1992). The studied fossils were col-
lected in Pannonian C—F zones (after ROGL et al.,
1993). Families Dreissenididae and Cardiidae were
studied in detail.

We studied their stratigraphic range and com-
pared it with that of taxons in the Vienna Basin
(Tab. 1).

Taxons identified by us in Pannonian C zone
sediments comprise Congeria martonfii martonfii
LORENTHEY, C.martonfii pseudoauricularis LOREN-
THEY, Lymnocardium promultistriatum JEKELIUS,
L. spinosum LORENTHEY and Didacna (?) subdeser-
ta (LORENTHEY), while those in Pannonian D zone
include Congeria simulans BRUSINA, C. drzici
BRUSINA, Cardium carpatinum (JEKELIUS), Lymno-
cardium  edlaueri  PAPP, L. conjungens
(HOERNES), L. schedelianum (BRUSINA), L. stoosi
BRUSINA, Didacna deserta (STOLICZKA), Cala-
dacna ornata ornata (PAVLOVIC) and C. ornata
bisepta (PAPP).

Species Congeria neumayri ANDRUSOV and C.
zahalkai SPALEK are characteristic of Pannonian F
zone.

SYSTEMATIC PART

Class:
Order:
Family:
Genus:
Typical
1836

Bivalvia LINNAEUS, 1758

Veneroidea H & A. ADAMS, 1856
Dreissenidae GRAY in TURTON, 1840
Congeria PARTSCH, 1836

species: Congeria subglobosa PARTSCH,

MYTILIFORMES

Congeria neumayri ANDRUSOV, 1897
(P11, Fig. 1)

1897 Congeria Neumayri nov. sp. — ANDRUSOV: p.

83, Pl 1, fig. 8-14
1942 Congeria Neumayri ANDR.— STRAUSZ: p.75

28

1944 Congeria
p. 142, PL.. 59, fig. 17

1953 Congeria neumayri ANDRUSOV — PAPP: p. 156,
PL. 13, fig. 14

neumayri ANDRUSOV — JEKELIUS:

1955 Congeria  neumayri ANDRUSOV — BARTHA:
p. 313, PL 1, fig. 11, 14, 16

1968 Congeria  neumayri  newmayri  ANDRUSOV,
1897 — KOJUMDIEVA: p. 192, PL 1, fig. 1-3

Material: 25 specimens

Description: KOJUMDIEVA (1968) p. 192
Dimensions: PL I, fig. 1 length = 13 mm, height =
7 mm

Occurrence: Bratislava, drillholes VO-1 (33.8-
33.9 m; 35.8-36.0 m), VO-2 (20.5-20.6 m), TS-30
(18.9-19.0 m), JRD-203 (62.2—62.3 m), JRD-206
(15.4-15.5m; 22.4-24.0m), Ma-1 (141.0-141.6
m), sandy and clay lithofacies.

Stratigraphic and geographic distribution: This spe-
cies has been recorded in the Karpatian of Austria,
Middle Sarmatian of Bulgaria, and Pannonian of
Austria, Hungary, Romania and Moravia (Czech
Republic) (CTYROKY, 1975).

Congeria zahalkai SPALEK, 1937
(PL. 1, Fig. 2-3)

1937 Dreissena (Congeria) zahdlkai
SPALEK: p. 9, PI. 2, fig. 5-6

1953 Congeria zahalkai SPALEK — PAPP: 157, PL
13, fig. 5-7, Pl. 18, fig. 1-3, 5

nov. sp. —

Material: 10 specimen

Description: SPALEK (1937) p. 9

Dimensions: Pl. I, Fig. 2 length = 21.8 mm, height
= 11.8 mm, Pl. I, Fig. 3 length of depicted part
=18 mm.

Occurrence: Bratislava, drillholes VO-2 (20.5—
20.6 m), TS-30 (20.0-20.1 m), JRD-206 (22.4—
24.0 m), JRD-207 (48.9-49.0 m), sandy and clay
lithofacies.

Stratigraphic and geographic distribution: The spe-
cies occurs in the Pannonian (zone F) of Austria and
Moravia (Czech Republic).

Congeria ramphophora BRUSINA, 1892
(P11, Fig. 3)

1892 Congeria ramphophora BRUSINA n.
BRUSINA: p. 182

1897 Congeria ramphophora BRUS. — ANDRUSOV:
p. 113, PL 3, fig. 9-12

1902 Congeria ramphophora BRUS. — BRUSINA: Pl
16, fig. 3540

sp. —
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A bstract: The article deals with the occurrences of Upper
Miocene bivalvian taxons of families Dreissenidae and Cardii-
dae found in sediments of central Bratislava, their systematic
assignation, way of life and stratigraphic distribution.

Introduction

The submitted article is related to our earlier papers
(FORDINAL, 1993a, b) which dealt with the genera
Melanopsis (Gastropoda) and Parvidacna (Bival-
via). Thus we continue to describe Upper Miocene
(Pannonian) molluscs found in central Bratislava.

Bivalvians identified in samples have been assig-
ned into three families: Dreissenidae, Cardiidae
and Sphaeriidae. Only the two former families were
studied. The latter was not because little data are
available on Upper Mioceme forms.

General Characteristics

Family Dreissenidae present in the samples con-
tained genera Congeria and Dreissena.

Genus Congeria was defined by PARTSCH in
1836. With regard to shell morphology and phyllo-
genetic relationships, ANDRUSOV (1897) divided
the genus into six groups:

. mytiliformes

. modioliformes
. triangulares

. subglobosae

. thomboidea

. eocaenae

Taxons identified by us fall into groups mytili-
formes and triangulares.

Family Cardiidae includes a multitude of various
forms. Detailed studies over the past years resulted in
numerous changes in their taxonomic assignation.
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In this article we apply EBERZIN'S (1967) systematic
assignation of the family Cardiidae and so does the
latest paper on Pontian Cardiidae in Croatia
(BASCH, 1990).

Cardiidae taxons identified in the samples have
been assigned into four subfamilies: Cardiinae,
Lymnocardiinae, Didacninae and Adacninae.

Way of life

The majority of species of the genus Congeria were
filtrators living in an environment whose salinity
ranged from 0 to 16 %o. Similarly, the genus Drei-
ssena favours salinity between 0.5 and 10.5 %o. Re-
presentatives of the family Cardiidae mostly occur
in shallow-water facies and led a fairly active life.
These filtrators are generally very euryhaline. Their
mass occurrences suggest proximity of surface cur-
rents, good aeration and absence of strong bottom
currents which wash away Cardiidae thus killing
them (CECHOVIC, 1954).

Following data have been established about gen-
era of the family Cardiidae:

Didacna — recent representatives of this genus
occur in the Caspian Sea. Their habitats have sa-
linity from 3—4 to 13—14 %o and depths up to 40 m
(NEVESSKAJA, 1963).

Caladacna — shell and hinge morphology indi-
cate that taxons of the genus Caladacna lived in
shallow-water habitats, but avoided strong surf, clay
or sandy-clay bottom (EBERZIN, 1951).

Pseudocatillus — representatives of this genus
live in habitats of very low salinity, on a soft clay-
sandy bottom in deltas, bays and near-shore shal-
low-water expanses of seas (EBERZIN, 1967).

Monodacna — species of this genus favour salin-
ity between 2 and 10 %o, depths from 2 to 30—40 m,
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and a clay-sandy to clay bottom. They bore to the
sea bottom so that their shells are buried either com-
pletely or to one half of their length (NEVESSKAJA,
1965).

Summary

23 bivalvian species (subspecies) from Upper Mio-
cene (Pannonian) sediments in central Bratislava
were biostratigraphically evaluated by us (FOR-
DINAL-TUBA, 1992). The studied fossils were col-
lected in Pannonian C-F zones (after ROGL et al.,
1993). Families Dreissenididae and Cardiidae were
studied in detail.

We studied their stratigraphic range and com-
pared it with that of taxons in the Vienna Basin
(Tab. 1).

Taxons identified by us in Pannonian C zone
sediments comprise Congeria martonfii martonfii
LORENTHEY, C.martonfii pseudoauricularis LOREN-
THEY, Lymnocardium promultistriatum JEKELIUS,
L. spinosum LORENTHEY and Didacna (?) subdeser-
ta (LORENTHEY), while those in Pannonian D zone
include Congeria simulans BRUSINA, C. drzici
BRUSINA, Cardium carpatinum (JEKELIUS), Lymno-
cardium  edlaueri  PAPP, L. conjungens
(HOERNES), L. schedelianum (BRUSINA), L. stoosi
BRUSINA, Didacna deserta (STOLICZKA), Cala-
dacna ornata ornata (PAVLOVIC) and C. ornata
bisepta (PAPP).

Species Congeria neumayri ANDRUSOV and C.
zahalkai SPALEK are characteristic of Pannonian F
zone.

SYSTEMATIC PART

Class:
Order:
Family:
Genus:
Typical
1836

Bivalvia LINNAEUS, 1758

Veneroidea H & A. ADAMS, 1856
Dreissenidae GRAY in TURTON, 1840
Congeria PARTSCH, 1836

species: Congeria subglobosa PARTSCH,

MYTILIFORMES

Congeria neumayri ANDRUSOV, 1897
(PL 1, Fig. 1)

1897 Congeria Neumayri nov. sp. — ANDRUSOV: p.
83,PL 1, fig. 8-14
1942 Congeria Neumayri ANDR.— STRAUSZ: p. 75
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1944 Congeria
p. 142, PL.. 59, fig. 17

Congeria neumayri ANDRUSOV — PAPP: p. 156,
Pl. 13, fig. 1-4

neumayri ANDRUSOV - JEKELIUS:
1953

1955 Congeria  neumayri ANDRUSOV — BARTHA:
p.313,PlL 1, fig. 11, 14, 16
Congeria  neumayri  neumayri ~ ANDRUSOV,

1897 — KOJUMDIJEVA: p. 192, PL 1, fig. 1-3

1968

Material: 25 specimens

Description: KOJUMDIEVA (1968) p. 192
Dimensions: PL I, fig. 1 length = 13 mm, height =
7 mm

Occurrence: Bratislava, drillholes VO-1 (33.8—
33.9 m; 35.8-36.0 m), VO-2 (20.5-20.6 m), TS-30
(18.9-19.0 m), JRD-203 (62.2-62.3 m), JRD-206
(15.4-15.5 m; 22.4-24.0 m), Ma-1 (141.0-141.6
m), sandy and clay lithofacies.

Stratigraphic and geographic distribution: This spe-
cies has been recorded in the Karpatian of Austria,
Middle Sarmatian of Bulgaria, and Pannonian of
Austria, Hungary, Romania and Moravia (Czech
Republic) (CTYROKY, 1975).

Congeria zahalkai SPALEK, 1937
(PL. 1, Fig. 2-3)

1937 Dreissena (Congeria) zahdlkai
SPALEK: p. 9, P. 2, fig. 5-6

1953 Congeria zahalkai SPALEK — PAPP:
13, fig. 5-7, PI. 18, fig. 1-3, 5

nov. sp. -

157, PL

Material: 10 specimen

Description: SPALEK (1937) p. 9

Dimensions: Pl. I, Fig. 2 length = 21.8 mm, height
= 11.8 mm, PL. I, Fig. 3 length of depicted part
=18 mm.

Occurrence: Bratislava, drillholes VO-2 (20.5-
20.6 m), TS-30 (20.0-20.1 m), JRD-206 (22.4-
24.0 m), JRD-207 (48.9—49.0 m), sandy and clay
lithofacies.

Stratigraphic and geographic distribution: The spe-
cies occurs in the Pannonian (zone F) of Austria and
Moravia (Czech Republic).

Congeria ramphophora BRUSINA, 1892
(P1. 11, Fig. 3)

1892 Congeria ramphophora BRUSINA n. sp. —
BRUSINA: p. 182

1897 Congeria ramphophora BRUS. — ANDRUSOV:
p. 113, PL 3, fig. 9-12

1902 Congeria ramphophora BRUS. — BRUSINA: PI,
16, fig. 3540




1927 Congeria ramphophora BRUSINA — PAVLOVIC: p. 9

1953 Congeria ramphophora ramphophora BRU-
SINA —PAPP: p. 159, PI. 13, Fig. 16-17
Vienna bgsin Danube basin
(A. Papp 1953) (Bratislaval

ecies
5 Pannonian Pannonian

alelclolelr[clu]alelcIo]elr[cTH

Congeria neumayri
Congeria zahalkai S —
Congeria ramphophora —_——
Congeria simulans ....J
Congeria drzici

I

[
|

Congeria martonfr martonfii

Congeria martonfii pseudoauricularis 1 ]

Creissena auricularis

Cardium carpatina 1
Lymnocardium promultistriatum gy -
Lymnocardium edlaueri — =
Lymnocardium spinosum i —

Ly mnocardium conjungens =r
Ly mnocardium brunnense W
Lymnocardum schedelianum =

Ly mnocardium stoosi

) ) ] I

Didacna deserta ——

Didacna (7} subdeserta '—1
Caladacna ornata ornata =

=4

Caladacna ornata bisepta -

Pseudocatillus simplex
Monodacna viennensis -

Parvidacna turislavica -

Tab. 1 Stratigraphic distribution of bivalvians from Upper
Miocene sediments in the Bratislava area.

Material: 15 specimens

Description: ANDRUSOV (1897) p. 113

Dimensions: PL II, fig. 3 length = 3.7 mm height =
2.2 mm

Occurrence: Bratislava, drillholes JRD-203 (62.2—
62.3 m; 68.0-69.0 m), JRD-206 (68.10-68.45 m),
Ma-1 (146.5-146.6 m; 147.0-147.2 m; 194.1—
194.4 m; 194.4-194.5 m; 195.0-195.5 m), sandy
lithofacies.

Stratigraphic and geographic distribution: The spe-
cies is known from the Pannonian of Croatia and
Pannonian C zone of Austria (Leobersdorf).

Congeria simulans BRUSINA, 1893
(PL. 1, Fig. 4)

1893
1893

Congeria simulans BRUS. n. sp. — BRUSINA a: p. 49
Congeria simulans BRUS— BRUSINA b: Pl 6,
fig. 8-10

Congeria simulans BRUS. — ANDRUSOV: p.

116, PL. 3, fig. 17-22

Congeria ramphophora visendorfensis n. ssp.
—PArP: p. 159, P1. 13, fig. 26-28

Congeria simulans BRUSINA, 1893 — LUEGER:
p. 111, PL. 4, Pl. 10

1897
1953

1980

Material: 1 specimen

Description: ANDRUSOV (1897) p. 116

Dimensions: PI. I, fig. 4, length =24.5 mm height
=13.2 mm

Occurrence: Bratislava, drillhole Ma-1
146.2 m), sandy lithofacies.

Stratigraphic and geographic distribution: This spe-
cies has been recorded in the Pannonian of Romania
and in Pannonian D-E zones of Austria (Vésendorf,
Follig).

(146.0-

Congeria drzici BRUSINA, 1902

1902 Congeria Drzici BRUS. — BRUSINA: Pl. 19,
fig. 3-8

1944 Congeria drzici BRUSINA — JEKELIUS: p. 143,
Pl. 59, fig. 27-38

Material: 10 specimens

Description: JEKELIUS (1944) p. 143

Occurrence: Bratislava, drillhole JRD-206 (68.10—
68.45 m), sandy lithofacies.

Stratigraphic and geographic distribution: This spe-
cies occurs in the Pannonian of Croatia (Karagac)
and Pannonian C-D zones of Romania (Turislav).

TRIANGULARES

Congeria martonfii martonfii LORENTHEY, 1893
(PL I, Fig. 1)

1893 Congeria Martonfii nov. form. — LORENTHEY:
p. 300, PL. 4, fig. 6 (non vidi, fide LORENTHEY
(1902))

Congeria  Martonfii LORENT. — LORENTHEY:
p. 166, P1. 10, fig. 7

Congeria martonfii martonfii LORENTHEY ~ PAPP:
p- 171, PL 13, fig. 30; 32

1902

1953

Material: 8 specimens

Description: LORENTHEY (1902) p. 166
Dimensions: PL. II, fig. 1 length = 4.7 mm, height =
1.9 mm

Occurrence:  Bratislava, drillhole Ma-1 (194.1—
194.4 m; 195.0-195.5 m), sandy lithofacies.
Stratigraphic and geographic distribution: This sub-
species has been recorded in the Pannonian of Hun-
gary (Szilagy-Somplyo, Tinnye) and Pannonian C
zone of Austria (Leobersdorf) and Moravia (Kyjov,
Czech Republic) (CTYROKY, 1975).
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Congeria martonfii pseudoauricularis LORENTHEY,
1893

(P1. 11, Fig. 2)

1893 Congeria pseudoauricularis LORENT. — LO-
RENTHEY: p. 299, Pl 4, fig. 8 (non vidi, fide
LORENTHEY (1902))

Dreissensia pseudoauricularis LOR. — ANDRUSOV:
p. 246, fig. 7ap (in text)

Congeria Mdrtonfii LORENT. var. pseudoauri-
cularis LORENT. — LORENTHEY: p. 167, P1. 10, fig.
19-20

Congeria Martonfii LORENT. var.
auricularis LORENT. — LORENTHEY: p. 62
Congeria martonfii LORENTHEY — JEKELIUS: p.
142, P1. 59, fig. 18-23

Congeria martonfii pseudoauricularis LOREN-
THEY — PAPP: p. 171, P1. 13, fig. 33-35

1897

1902

1911 pseudo-

1944

1953

Material: 65 specimens

Description: LORENTHEY (1902) p. 167

Dimensions: PL 11, fig. 2, length =2.6 mm heigth
=1.4mm

Occurrence: Bratislava, drillhole Ma-1 (194.1—
194.4 m; 194.4-194.5 m; 195.0-195.5 m), sandy
lithofacies.

Stratigraphic and geographic distribution: Occurren-
ces of this subspecies have been recorded in the
Pannonian of Hungary (Szilagy-Somlyo, Tinnye)
and Romania as well as in the Pannonian C zone of
Austria (Leobersdorf) and Moravia (Kyjov, Czech
Republic) (CTYROKY, 1975).

Genus: Dreissena van BENEDEN, 1835
Typical species: Dreissena polymorpha (PALLAS,
1771)

Dreissena auricularis (FUCHS, 1870)

1870 Dreissena auricularis n. sp. — FUCHS: p. 547,
Pl 17, fig. 26-28

1897 Dreissena auricularis FUCHS — ANDI. JSOV: p.
241, Pl. 13, fig. 1-14

1911 Dreissena auricularis FUCHS sp.— LOPeN-
THEY: p. 66

1942 Dreissena auricularis FUCHS — STRAUSZ: p. 73

1971 Dreissena auricularis (FUCHS)~BARTHA: p. 82

Material: 1255 specimens

Description: ANDRUSOV (1897) p. 241

Occurrence: Bratislava, drillholes VO-1 (35.8—
36.0 m), VO-2 (38.3-38.4 m), VO-4 (35.4-35.6 m),
V-31 (17.6-17.9 m; 18.1-18.2 m; 18.3-18.5 m;
18.7-18.8 m), V-36 (17.3-17.6 m), JRD-203 (53.6—
53.8 m; 54.8-55.0 m; 56.3-56.5 m; 61.6-61.8 m;
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62.2-62.3 m; 62.8-63.0 m;  63.8-64.0 m; 68.0—
69.0 m), JRD-205 (37.0-38.0 m; 38.0-39.0 m;
39.0-40.0 m; 40.4-40.6 m), JRD-206 (66.6-66.8 m;
68.10-68.45 m; 69.0-70.0 m), Ma-1 (141.0-141.6
m; 141.6-142.0 m; 146.0-146.2 m; 146.5-146.6 m;
147.0-147.2 m; 148.0-148.4 m; 151.0-151.1 m;
155.2-155.4 m; 155.5-156.0 m; 160.4—-160.8 m;
161.5-162.5 m; 162.5-163.5 m; 163.5-163.8 m),
sandy, exceptionally pelitic lithofacies.
Stratigraphic and geographic distribution: The spe-
cies in question occurs in the lower and middle part
of the Upper Pannonian of Hungary.

Family: Cardiidae LAMARCK, 1819

Subfamily: Cardiidae LAMARCK, 1819

Genus: Cardium LINNAEUS, 1758

Typical species: Cardium costatum LINNAEUS,
1758

Cardium carpatinum (JEKELIUS, 1944)
(PL. 111, fig. 3-4)

1944 Replidacna carpatina n. sp. — JEKELIUS: p.
153, PL. 65, fig. 1-13

Material: 1 specimen

Description: JEKELIUS (1944) p. 153

Dimensions: PI. 11, fig. 3 length = 1.8 mm height
=1.2mm

Remarks: Defined by JEKELIUS (1944), the genus
Replidacna which differs from the genus Cardium
only in its hypertrophic hinge is not regarded by
SVAGROVSKY (1971) as a separate genus because
hinge hypertrophy occurs also in otlier genera (Er-
vilia and Abra). Accordingly, species of the genus
Replidacna should be assigned into the genus Car-
dium. '
Occurrence: Bratislava, drillhole JRD-206 (68.10—
68.45 m), sandy lithofacies.

Stratigraphic and geographic distribution: Before
our findings, this species was recorded only in the
Pannonian C-D zones of Romania (Turislav).
Subfamily: Lymnocardiinae STOLICZKA, 1871
Genus: - Lymnocardium STOLICZKA, 1871

Typical species: Lymnocardium apertun (MUEN-
STER, 1839)

Lymnocardium promultistriatum JEKELIUS, 1944

1944  Limnocardium promultistriatum n. sp. — JEKE-
LIUS: p. 148, Pl. 63, fig. 16-21




1953 Limnocardium promultistriatum JEKELIUS —
PAPP: p. 192, P1. 22, fig. 1-3; P1. 24, Fig. 1

Material: 1 incomplete specimen

Description: JEKELIUS (1944) p. 148

Occurrence: Bratislava, drillhole Ma-1 (195.0—
195.5 m), sandy lithofacies.

Stratigraphic and geographic distribution: Occurr-
ences of this species are known in the Pannonian C-
D zones of Romania (Turislav), B-C zones of Aus-
tria (Leobersdorf) and B zone of Moravia (Kyjov,
Czech Republic) (CTYROKY, 1975).

Lymnocardium edlaueri PAPP, 1953

1953 Limnocardium  edlaueri
p. 194, P1. 23, fig. 7-9

1967 Limnocardium edlaueri PAPP — SPAJIC: p. 114,
Pl 2, fig. 11-12

nov. sp. — PAPP:

Material: 2 specimens

Description: PAPP (1953) p. 194

Occurrence: Bratislava, drillhole JRD-203 (54.8—
55.0 m; 56.3-56.5 m), sandy lithofacies.
Stratigraphic and geographic distribution: This species
occurs in Pannonian D-E zones of Austria (Laaerberg,
Vosendorf, Stammersdorf) as well as in Pannonian E
zone of Serbia (Topolovnik) and Moravia (Kyjov,
Czech Republic) (CTYROKY, 1975).

Lymnocardium spinosum LORENTHEY, 1902
(PL 1V, fig. 1-3)

1902 Limnocardium (Pontalmyra) Andrusovi LORENT.,
var. spinosum n. var. — LORENTHEY: p. 178, Pl
11, fig. 1-11, P1. 12, fig. 3

Limnocardium Robici BRUS. — BRUSINA: PI.

27, fig. 34-40

Limnocardium Andrusovi LORENT., var. spino-

sum LORENTHEY — LORENTHEY: p. 92

1902

1911

1921 Limnocardium robici spinosum LORENTHEY —
WENZ: p. 84

1944  Limnocardium spinosum LORENTHEY — JEKE-
LIUS: 152, Pl. 65, fig. 14-24

1953 Limnocardium spinosum LORENTHEY — PAPP:
p. 195, PL. 22, fig. 7, 13-14

1959 Limnocardium spinosum LORENTHEY — MILETIC-
SpaJiC: PI. 8, fig. 5-6

1976 Lymnocardium spinosum LORENTHEY—CTYROKY

—KNOBLOCH: p. 112

Material: 1 specimen
Description: LORENTHEY (1902) p. 178
Dimensions: PI. 1V, fig. 1 length =4.0 height=2.6 mm

Occurrence: Bratislava,
194.4 m), sandy lithofacies.
Stratigraphic and geographic distribution: This spe-
cies is known from the Pannonian of Hungary (Tin-
nye, Peremarton), Serbia (Ripanj, Markusevec, Ale-
xandrovac), Pannonian B-C zones of Austria
(Leobersdorf, Zehmendorf, Siegendorf), Moravia
(Kyjov, Czech Republic) (CTYROKY, 1975) and
Pannonian C-D zones of Romania (Turislav).

drillhole Ma-1 (194.1-

Lymnocardium conjungens (HOERNES, 1870)
(PLV, fig. 1)

1837 Cardium PARTSCH — HAUER:
p. 423

Cardium conjungens PARTSCH—HORNES:p. 206,
Pl. 30, fig. 4

Limnocardium conjungens (PARTSCH, 1837) —
BRUSINA: p. 185

Limnocardium conjungens (PARTSCH) — PAPP:
p. 196, P1. 23, fig. 5-6, 10-12

Limnocardium conjungens PARTSCH — MILE-
TIC-SPAJIC: Pl. 8, fig. 4

Limnocardium conjungens PARTSCH — ANDRU-
SoV: p. 467, Pl. 3, fig. 16-18

Limnocardium conjungens PARTSCH — SPAJIC:
p. 115, Pl 1, fig. 1-9

conjungens
1870
1892
1953
1959
1964

1967

Material: 7 specimens

Description: HORNES (1870) p. 206

Dimensions: PI. V, fig. 1 length = 23 mm height =
18 mm

Remarks: This species was named by Partsch who,
however, did not describe nor depict it. The name
was only given by HAUER (1837) in a table. The
first description and illustration of the species were
given by HORNES (1870) who, in accordance with
the rules of zoological nomenclature, became the
author of the species Lymnocardium conjungens.
Occurrence: Bratislava, drillhole JRD-203 (68.0—
69.0 m), Ma-1 (146.5-146.6 m; 147.0-147.2 m),
sandy lithofacies.

Stratigraphic and geographic distribution: This spe-
cies occurs in Pannonian D-E zones of Austria (V6-
sendorf, Regelsbrunn, Hennersdorf, Stegersbach),
Pannonian E zone of Croatia (Marku3evec), Serbia
(Topolovnik) and Moravia (Kyjov, Czech Republic)
(CTYROKY, 1975) as well as in the Upper Pan-
nonian of Hungary (Lazi) (BARTHA, 1963).

Lymnocardium brunnense ANDRUSOV, 1903
(PL 1V, Fig. 4)

1882 Cardium (Adacna) secans FUCHS — HALAVATS:
p. 152, Pl. 15, fig. 1-2




1903 Limnocardium  brunnense M. HORNES —
ANDRUSOV: p. 37, PL. 23, fig. 3, 12-14 (non
vidi, fide ANDRUSOV (1964))

Limnocardium brunnense M. HORNES in schedis
—PAVLOVIC: p. 38

Limnocardium  brunnense (M.  HORNES)
ANDRUSOV — PAPP: p. 197, P1. 23, fig. 13-14
Limnocardium brunnense M. HORNES — ANDRU-
SOV: p. 464, Pl. 3, fig. 12-14, 3

Limnocardium brunnense ANDRUSOV — SPA-
Jic: p. 115, Pl 2, fig. 6-10

1927
1953
1964

1967

Material: 17 specimens
Description: PAPP (1953) p. 197
Dimensions: Pl. 1V, fig. 4
height =3.3 mm

Occurrence: Bratislava, drillhole JRD-206 (68.10—
68.45 m), Ma-1 (141.0-141.6 m; 147.0-147.2 m;
161.5-162.5 m), sandy lithofacies.

Stratigraphic and geographic distribution: This spe-
cies occurs in Pannonian E zone of Austria (Vésen-
dorf, Hennersdorf, Laaerberg) and Serbia (Topo-
lovnik). The earliest occurrence has so far been re-
corded in Pannonian D zone of Burgenland (Follig,
Austria) (LUEGER, 1980).

length = 4.6 mm

Lymnocardium schedelianum (BRUSINA, 1884)
(PL.V, fig. 2)

1837 Cardium Schedelianum PARTSCH — HAUER:
p. 423 o
1870 Cardium  apertum MUNSTER — HORNES:

p- 201, PL. 29, fig. 6 (non 5)
Adacna Schedeliana ~ PARTSCH
p. 151, PL. 28, fig. 43
Limnocardium Schedelianum PARTSCH em FUCHS
— TROLL: p. 44

Limnocardium schedelianum FUCHS — WENZ: p. 84
Limnocardium Schedelianum PARTSCH sp. —
PAVLOVIC: p. 39

Limnocardium schedelianum (PARTSCH) — PAPP:
p. 198, Pl. 24, fig. 3

Limnocardium schedelianum PARTSCH — AN-
DRUSOV: p. 466, P1. 2, fig. 19-21

Limnocardium schedelianum (PARTSCH) — SPAJIC:
p. 115, PL 2, fig. 1-5

1884 — BRUSINA:

1907

1921
1927

1953
1964

1967

Material: 1 specimen

Description: PAPP (1953) p. 198

Dimensions: PI. V, fig. 2 length = 45 mm  height
=40 mm

Remarks: The species was named by Partsch who
failed to describe or depict it. The name was only
given by HAUER (1837) in a table. Hornes assigned
the species to Limnocardium apertum MUENSTER.
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FucHs (1870) defined varieties alpha and beta of
Limnocardium apertum, the latter variety corre-
sponding to L. schedelianum. BRUSINA (1884) re-
garded these two varieties as separate species. He
described and depicted the species Adacna sche-
deliana and therefore, in accordance with the rules
of zoological nomenclature, he is the author of the
species L. schedelianum.

Occurrence: Bratislava, drillhole JRD-203 (56.3—
56.5 m), sandy lithofacies.

Stratigraphic and geographic distribution: Occurren-
ces of this species are known in Pannonian D-E
zones of Austria (Vosendorf, Laaerberg, Henners-
dorf, Odenburg) and Pannonian E zone of Serbia
(Topolovnik).

Lymnocardium stoosi BRUSINA, 1902

1902 Limnocardium Stoosi BRUS. — BRUSINA: Pl. 27,

fig. 14-17

1921 Limnocardium $toosi BRUSINA — WENZ: p. 84

1927 Limnocardium Stoosi BRUSINA — PAVLOVIC:
p.- 34

1944 Limnocardium stoosi BRUSINA — JEKELIUS:

p. 150, P1. 64, fig. 10-11

Material: 1 specimen

Description: JEKELIUS (1944) p. 150

Occurrence: Bratislava, drillhole JRD-206 (68.10-
68.45 m), sandy lithofacies.

Stratigraphic and geographic distribution: This spe-
cies occurs in Pannonian E zone of Serbia (Kara-
gac) and Pannonian of Austria (Leobersdorf).
Subfamily: Didacninae EBERZIN, 1962

Genus: Didacna EICHWALD, 1838

Typical species: Cardium trigonoides PALLAS,
1771

Didacna deserta (STOLICZKA, 1862)
(PL. VI, fig. 2-3)

1862 Cardium desertum STOL. — STOLICZKA: p. 538,
Pl. 17, fig. 10

Limnocardium desertum (STOLICZKA, 1862) —
BRUSINA: p. 187

Limnocardium desertum (STOL.) — BRUSINA:
Pl. 28, fig. 24-25

1892

1902

1907 Limnocardium desertum STOL. TROLL: p. 44

1921 Limnocardium desertum (STOLICZKA) — WENZ:
p. 84

1927 Limnocardium desertum STOLICZKA sp. -
PAVLOVIC: p. 40

1953 Didacna deserta deserta (STOLICZKA) — PAPP:

p. 201, P1. 23, fig. 15-16




1959 Didacna deserta (STOLICZKA) — MILETIC-
SpaJiC: PL. 7, fig. 7-8
1967 Didacna deserta  (STOLICZKA) — SPAJIC:

p. 117, Pl 2, fig. 15-16

Didacna deserta (STOLICZKA, 1862) — LUEGER:
p. 114, PL. 3, fig. 3

Didacna deserta (STOLICZKA) — BASCH: p. 73

1980
1990

Material: 20 specimens

Description: PAPP (1953) p. 201

Dimensions: Pl. VI, fig. 2 length = 5.1 mm height
=4.0 m, Pl. VI, fig. 3 length = 14.6 mm height =
12.2 mm

Occurrence: Bratislava, drillhole JRD-203 (62.2—
62.3 m), JRD-206 (68.10-68.45 m; 69.0-70.0 m),
Ma-1 (146.0-146.2 m; 146.5-146.6 m; 161.5-162.5
m), sandy lithofacies.

Stratigraphic and geographic distribution: The spe-
cies in question occurs in the Pannonian of Croatia,
Serbia and Austria.

Didacna (?) subdeserta (LORENTHEY, 1902)
1902 Limnocardium subdesertum nov. Lo-
RENTHEY: p. 267, Pl. 21, fig. 7-9

Limnocardium subdesertum LOR.—SZELES:p. 56,
PL2, fig. 2

sp. —
1962

1964 Didacna (?7) subdeserta LORENTHEY — ANDRU-
SOV: p. 515, fig. 1 (in text)
1971 Limnocardium  subdesertum LORENTHEY —

SZELES: p. 329, P1. 2, fig. 4

Material: 14 specimens

Description: LORENTHEY (1902) p. 267

Occurrence:  Bratislava, drillhole Ma-1 (194.1-
194.4 m; 194.4-194.5 m), sandy lithofacies.
Stratigraphic and geographic distribution: The spe-
cies was so far known only from the Pannonian of
Hungary.

Genus: Caladacna ANDRUSOV, 1917
Typical species: Adacna steindachneri BRUSINA,
1884

Caladacna ornata ornata (PAVLOVIC, 1927)

1927 Limnocardium (Pontalmyra) ornatum nov. spec. —
PAvLovIC: p. 31, Pl 4, fig. 14-15

1944  Limnocardium ornatum PAVLOVIC — JEKELIUS:
p. 148, PI. 63, fig. 13

1953 Limnocardium ornatum ornatum PAVLOVIC —
PAPP: p. 195, PI. 22, fig. 22

1959 Kaladacna ornata (PAVLOVIC) —
Spaic: PL. 7, fig. 11

MILETIC-

Material: 1 specimen

Description: PAVLOVIC (1927) p. 31

Remarks: According to the law of priority, the cor-
rect spelling of the genus concerned is Caladacna
(not Kaladacna) (EBERZIN, 1951).

Occurrence:  Bratislava, drillhole Ma-1 (155.2—
155.4 m), pelitic lithofacies.

Stratigraphic and geographic distribution: This sub-
species occurs in Pannonian C-D zones of Romania,
Pannonian D zone of Austria (Stammersdorf) and
Pannonian E zone of Serbia (Karagac).

Caladacna ornata bisepta (PAPP, 1953)
(PL. V11, fig. 1-5)

1953 Limnocardium ornatum biseptum n. ssp. —
PAPP: p. 196, P1. 22, fig. 23-25

Material: 65 specimens

Description: PAPP (1953) p. 196

Dimensions: PI. VII, fig. 1 length=6 mm height

=4 mm

Remarks: Caladacna ornata bisepta (PAPP) is very
much alike the species Limnocardium diplopleura
BRUSINA (BRUSINA) (1902), P1. 28, fig. 33-34).
Occurrence: Bratislava, drillholes JRD-203 (68.0—
69.0 m), JRD-206 (66.6-66.8 m), Ma-1 (146.0—
146.2 m, 146.5-146.6 m, 147.0-147.2 m, 151.0-
151.1 m, 153.0-153.5 m, 153.7-153.8 m, 155.2—
155.4 m, 155.5-156.0 m, 158.7-158.8 m, 159.5—
159.8 m, 159.5-159.8 m, 159.8-160.0 m, 160.4—
160.8 m, 161.5-162.5 m, 162.5-163.5 m), pelitic,
exceptionally sandy lithofacies.

Stratigraphic and geographic distribution: This sub-
species was so far known only from Pannonian D
zone of Austria (Stammersdorf, type locality).

Genus: Pseudocatillus ANDRUSOV, 1903

Typical species Cardium pseudocatillus BARBOT,
1869

Pseudocatillus simplex (FUCHS, 1870)

(PL. VI, fig. 1)

1870 Cardium simplex FUCHS n. — FUCHS:
p. 359, PL. 15, fig. 46

1884 Adacna simplex FUCHS — BRUSINA: p. 160, PI. 29,

sp.

fig. 44

1894 Limnocardium simplex FUCHS — LORENTHEY:
p. 83

1911  Monodacna (Pseudocatillus) simplex FUCHS sp. —
LORENTHEY: p. 77

1951 Monodacna  simplex FUCHS — STEVANOVIC:

p. 258, PL. 10, fig. 5-10
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1970 Limnocardium simplex FUCHS (Pseudocatillus?) —
STRAUSZ: p. 123, Pl. 2, fig. 4-5, P1. 3, fig. 1-4

1980 Pseudocatillus  simplex (FucHs, 1870) -
LUEGER: p.114, Abb. 5, fig. 4 (in text)
1990 Pseudocatillus simplex (FUCHS) — BASCH:

p. 146, P1. 23, fig.2-4

Material: 50 specimens

Description: BASCH (1990) p. 146

Dimensions: Pl. VI, fig. 1 length = 4.1 mm height
=2.8 mm

Occurrence: Bratislava, drillholes JRD-203 (54.8—
55.0 m, 56.3-56.5 m, 62.2-62.3 m, 64.4-64.6 m,
68.0-69.0 m), JRD-206 (66.6-66.8 m, 68.10-
68.45 m), Ma-1 (141.0-141.6 m, 146.0-146.2,
147.0-1472, 153.0-153.5 m, 155.5-156.0 m,
160.4-160.8 m, 161.5-162.5 m, 195.0-195.5 m),
sandy, exceptionally pelitic lithofacies.
Stratigraphic and geographic distribution: This spe-
cies has been recorded in the Pannonian of Austria
and Hungary as well as in the Pontian of Croatia.

Subfamily: Adacninae VEST, 1875
Genus: Monodacna EICHWALD, 1838
Typical species: Corbula caspia EICHWALD, 1829

Monodacna viennensis PAPP, 1953

1953 Monodacna viennensis n. sp. PAPP: p. 200, PL
22, fig. 19-21

Material: 2 specimens

Description: PAPP (1953) p. 200

Occurrence: Bratislava, drillholes JRD-206 (68.10—
68.45 m), Ma-1 (141.0-141.6 m), sandy lithofacies.

_ Stratigraphic and geographic distribution: This spe-
cies is known from Pannonian D zone (Follig)
(LUEGER, 1980) and E zone (V6sendorf) of Austria.

Subfamily: Paradacninae EBERZIN, 1965

Genus: Parvidacna STEVANOVIC, 1950

Typical species: Parvidacna planicostata STEVA-
NOVIC, 1950

Parvidacna turislavica (JEKELIUS, 1944)
(P1. 111, fig. 1-2)

1944 Limnocardium turislavicum n. sp. — JEKELIUS:
p. 149, PL. 64, fig. 1-8

Material: 2 specimens
Description: JEKELIUS (1944) p. 149
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Dimensions: PL III, fig. 1 length = 6.0 mm height

= 3.6 mm,
3.3 mm
Remarks: We have assigned this species into the
genus Parvidacna because of its shell morphology,
hinge and number of ribs. It differs from the other
species of this genus in narrower ribs and existence
of secondary ribs.

Occurrence:  Bratislava, drillhole Ma-1 (161.5-
162.5 m, 195.0—-195.5 m), sandy lithofacies.
Stratigraphic and geographic distribution: This spe-
cies was so far know only from Pannonian C-D
zones of Romania (Turislav).

Pl III, fig. 2 length = ? mm height =
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KLEMENT FORDINAL

Bivalvia (Dreissenidae, Cardiidae) z vrchnomio-
cénnych sedimentov izemia Bratislavy

Resumé

Autor ¢lanku sa zaoberd vrchnomiocénnymi bivalviami zo
sedimentov Uzemia centralnej asti Bratislavy. Nadvizuje na
predchadzajice ¢lanky (FORDINAL, 1993a, b), ktoré sa zaoberaja
rodmi Melanopsis a Parvidacna.

Vo vzorkdch boli zastapené 3 &elade: Dreissenidae,
Cardiidae a Sphaeriidae. Predmetom 3tidia boli iba prvé dve
&elade. Celad Sphaeriidae vzhladom na nedostatok udajov o
vrchnomiocénnych formach nebola v tomto &lanku spracovana.

V &lanku je opisanych 23 tax6nov bivalvii. Studovalo sa ich
stratigrafické roz3irenic v sedimentoch Gzemia Bratislavy a
konfrontovalo sa s ich stratigrafickym diapazénom vo Vieden-
skej panve (tab. 1).

Zistili sme, Ze v sedimentoch z6ny C panénu tizemia Brati-
slavy sa nachédzaja nasledujice taxény: Congeria martonfii
martonfii  LORENTHEY, C. martonfii pseudoauricularis
LORENTHEY, Lymnocardium promultistriatum JEKELIUS, L. spi-
nosum LORENTHEY a Didacna (?) subdeserta (LORENTHEY), v
zoéne D panénu Congeria simulans BRUSINA, C. drzici BRUSINA,
Cardium carpaticum JEKELIUS, Lymnocardium edlaueri PAPP,
L. conjungens (HOERNES), L. schedelianum (BRUSINA), L. stoosi
BRUSINA, Didacna deserta (STOLICZKA), Caladacna ornata
ornata (PAVLOVIC), C. ornata bisepta (PAPP).

Pre zénu F panénu boli charakteristické Congeria neumayri
ANDRUSOV a C. zahalkai SPALEK.




Vysvetlivky k fototabulkam

Fototab. I

Obr. 1 Congeria neumayri ANDRUSOV — JRD-206 (22,4-24,0 m),
zv. 4x

Obr. 2 Congeria zahalkai SPALEK — VO-2 (20,5-20,6 m), zv.
2,6 x

Obr. 3 Congeria zahalkai SPALEK — JRD-206 (22,4-24,0 m),
Zv.3.2x

Obr. 4 Congeria simulans BRUSINA — Ma-1 (146,0-146,2 m),
v.2.2%

Fototab. II

Obr. 1 Congeria martonfii martonfii LORENTHEY — Ma-1
(194,1-194,4 m)

Obr. 2 Congeria martonfii pseudoauricularis LORENTHEY —
Ma-1 (194,1-194,4 m)

Obr. 3 Congeria ramphophora BRUSINA —Ma-1 (194,1-194,4 m)

Fototab. 111

Obr. 1 Parvidacna turislavica (JEKELIUS) — Ma-1 (195,0-195,5 m)
Obr. 2 Parvidacna turislavica (JEKELIUS) — Ma-1 (161,5-162,5 m)
Obr. 3 Cardium carpatinum (JEKELIUS) — JRD-206 (68,10—
68,45 m)

Obr. 4 Cardium carpatinum (JEKELIUS) — JRD-206 (68,10-
68,45 m), detail zamku

Fototab. IV

Obr. 1 Lymnocardium spinosum LORENTHEY — Ma-1 (194,1—
194,4 m)

Obr. 2 Lymnocardium spinosum LORENTHEY — Ma-1 (194,1—
194,4 m), detail vrchnej Casti zimku

Obr. 3 Lymnocardium spinosum LORENTHEY — Ma-1 (194,1—
194,4 m), detail ostiia

Obr. 4 Lymnocardium brunnense ANDRUSOV — JRD-206
(68,10-68,45 m)

Fototab. V

Obr. 1 Lymnocardium conjungens (HOERNES) — Ma-1 (146,5—
146,6 m), zv. 2,3 x

Obr. 2 Lymnocardium schedelianum (BRUSINA) — JRD-203
(56,3-56,5m), zv. 1,3 x

Fototab. VI

Obr. 1 Pseudocatillus simplex (FUCHS) — Ma-1 (161,5-162,5 m)
Obr. 2 Didacna deserta (STOLICZKA) — JRD-206 (68,10-68,45 m)
Obr. 3 Didacna deserta (STOLICZKA) — Ma-1 (146,0—-146,2 m),
Zv. 3.5 %

Fototab. VII

Obr. 1-5 Caladacna ornata bisepta (PApP) — Ma-1 (155,5-
156,0 m)

Obr. 2 Detail vyrastku na kyle

Obr. 3 Detail prednej €asti schranky

Obr. 4-5 Detaily vyrastkov na 2—4 rebre v prednej Casti
schranky

Snimky fosilii: Fototab. I, obr. 1-3 a fototab. V, obr. 3 autor;
fototab. I, obr. 4 a fototab. V, obr. 1-2 C. Michalikova; fototab.
1I-1V, VII a fototab. VI, obr. 1-2 — nasnimané na elektronovom
mikroskope JSM-840 (GUDS Bratislava, operétor J. Stankovi€).

Tab. 1 Stratigrafické rozirenie bivalvii z vrchnomiocénnych
sedimentov Gizemia Bratislavy

Explanations to Plates

PL1

Fig. 1 Congeria neumayri ANDRUSOV — JRD-206 (22.4—
24.0 m), magn. 4x

Fig. 2 Congeria zahalkai SPALEK — VO-2 (20.5-20.6 m),
magn. 2.6 X

Fig. 3 Congeria zahalkai SPALEK — JRD-206 (22.4-24.0 m),
magn. 3.2 x

Fig. 4 Congeria simulans BRUSINA —Ma-1 (146.0— 146.2 m),
magn. 2.2 X

PLII

Fig. 1 Congeria martonfii martonfii LORENTHEY — Ma-1
(194.1-194.4 m)

Fig. 2 Congeria martonfii pseudoauricularis LORENTHEY —
Ma-1 (194.1-194.4 m)

Fig.3 Congeria ramphophora BRUSINA — Ma-1 (194.1-
194.4 m)

PL 11T

Fig. 1 Parvidacna turislavica (JEKELIUS) — Ma-1 (195.0—
195.5 m)

Fig. 2 Parvidacna turislavica (JEKELIUS) — Ma-1 (161.5—
162.5 m)

Fig. 3 Cardium carpatinum (JEKELIUS) — JRD-206 (68.10—
68.45 m)

Fig. 4 Cardium carpatinum (JEKELIUS) — JRD-206 (68.10—
68.45 m), close-up view of hinge

PL IV

Fig. | Lymnocardium spinosum LORENTHEY — Ma-1 (194.1—
194.4 m)

Fig. 2 Lymnocardium spinosum LORENTHEY — Ma-1 (194.1-
194.4 m), close-up view of the upper part of hinge

Fig. 3 Lymnocardium spinosum LORENTHEY — Ma (194.1-
194.4 m), close-up view of spine

Fig. 4 Lymnocardium brunnense ANDRUSOV — JRD-206
(68.10-68.45 m)

PLV

Fig. | Lymnocardium conjungens (HOERNES) Ma-1
(146.5-146.6 m), magn. 2.3 x

Fig. 2 Lymnocardium schedelianum (BRUSINA) — JRD-203
(56.3-56.5 m), magn. 1.3 x

PL VI

Fig. 1 Pseudocatillus simplex (FucHS) — Ma-1 (161.5-162.5 m

Fig. 2 Didacna deserta (STOLICZKA) — JRD-206 (68.10-68.45 m)

Fig. 3 Didacna deserta (STOLICZKA) —Ma-1 (146.0-146.2 m),
magn. 3.5 x

PL VII

Figs.1-5 Caladacna ornata bisepta (PAPP) — Ma-1
(155.5-156.0 m)

Fig. 2 close-up view of a prominence on keel; Fig. 3 close-up

front view of shell, Figs. 4-5 close-up views of prominences on

4th and 2nd ribs in the front part of shell

Photographs of fossils in Tab. I, Figs. 1-3 and in Tab. II, Fig. 3
were made by the author; Tab. I, Fig. 4 and Tab. 5 Figs. 1-2 by
C. Michalikov4, and photographs in Tabs. II-1V, VII and Tab.
VI, Figs. 1-2 were made on a JSM-840 scanning microscope
(D. Star Institute of Geology, Bratislava, operator J. Stankovi¢).
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PETER HOLEC — MIROSLAV HORNACEK — MILAN SYKORA

Lower Miocene Shark (Chondrichthyes, Elasmobranchii) and Whale Faunas
(Mammalia, Cetacea) near Mudin, Southern Slovakia

3 text-figs, 15 Pls. (VIII-XXII), Slovak summary

Key words: Elasmobranchii, Cetacea, Lower Miocene, Slovakia

Abstrakt V morskych miocénnych sedimentoch juhoslovenskej
panvy na juznom Slovensku bola ndjdend fauna Zralokov (17
taxénov), jeden druh raje a jeden rod velryby. Porovnanim s
inymizralo¢imi faunami sme stanovili biostratigraficky vek sedimen-
tov na spodnomiocénny — egenburg,.

Introduction

1 258 shark teeth, remains of shark vertebrae, frag-
ments of stingray teeth and a few teeth of aqueous
mammals (Cetacea) have been found near the
village of Mucin south of Lucenec in the Southern
Slovakian Basin, southern Slovakia (see Figs 1 and
2). The finds of shark teeth are mostly scarce, but in
some places, such as Sandberg near Bratislava,
Rapovce and elsewhere, they are fairly abundant. 19
taxons have been identified in our collection. They
included 17 shark species, two of which were spe-
cifically undeterminable, as well as one stingray
and one whale species.

Geological Setting

The locality — a natural outcrop in the bank of a
right-hand tributary to the brook Mucinsky potok is
situated about 2 km NE of the village Mucin. The
Filakovo Formation composed of Eggenburgian
marine sediments is exposed here. This formation
accounts for the bulk of the Cerova vrchovina Mts.
and makes up also the SW tract of the Lucenec
Basin (VASS — ELECKO, 1992). The formation typi-
cally consists of sand deposits and some of its beds
are rich in marine fauna. The maximum thickness of
the Filakovo Formation attains 250 m.
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Fig. 1 A map of Slovakia. The village of Muéin is marked by a
black point.

Fig. 2 A sketch of the locality near Muéin where fossil shark
and sea-mammalian fauna have been unearthed. The location is
marked by a black point.
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Lithologic characteristics have allowed to divide this
formation into five lithographic subunits, namely the
Tachty Sandstones, Jalovec Member, Lipovany Sand-
stones, Cakanovce Member and JelSovec Conglo-
merates.

The only subunit exposed in our site is the
Lipovany Sandstones. They are widespread in the
western Cerova vrchovina but also in the southwestern
Luéenec Basin. The Lipovany is a partial lateral equi-
valent to the Jalovec Member, and towards the SW is
laterally replaced by the Cakanovce Member. The
sandstones are gray. If weathered, they become brown,
brown-green, rusty-brown and readily disintegrate.
They are interlayered with siltstones, rhyodacite tuffs
and tuffites, as well as conglomerates, and some-
times contain dispersed pebbles. The sandstones
typically contain abundant marine macrofauna. Rich
shark fauna has been described in this site by HANO
and SENES (1953). The Lipovany Sandstones contain
thin conglomerate layers and lenses (less than 1 m
thick) or bands of isolated pebbles. Sedimentary
structures and abundant marine macrofauna suggest
that the Lipovany was deposited on the outer edge of
sand offshore bars on an intertidal plain and littoral
shallows, i. €. in an environment whose dynamics was
controlled by tidal currents. The rock in which we have
found the above-mentioned fauna can be described as a
fine-grained quartzy sandstone fairly rich in feldspars
(plagioclase and potassic feldspars). The quartz grains
average 0.15-0.2 mm, rarely 1 mm in size, are suban-
gular, less frequently semioval or angular. The quartz
is mostly undulatory, exceptionally polycrystalline
(some grains came from metamorphic rocks — crystal-
line schists). The second most abundant component is
the already mentioned feldspars. Light micas are rare.
Fish teeth and foraminifers occur exceptionally. The
sediment commonly contains calcite grains whose size
equals the size of the other minerals. They are probably
small fragments of unidentifiable shells. Heavy min-
erals, such as tourmaline, garnet, zircon, are excep-
tional and so is glauconite. The groundmass is clayey.
Size categories of teeth used in this article are as fol-
lows: big — more than 4 ¢cm, medium-sized — 2—4 c¢m,
small — 0.5-2 cm, very small — less than 0.5 cm. The
specimens are deposited in Hornacek's collections,
photographed ones have numbers 1-57.

Paleontological Part

Neoselachii COMPAGNO, 1977
Squalomorphi COMPAGNO, 1973
Hexanchiformes BUEN, 1926
Hexanchidae GRAY, 1851
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Notorhynchus AYRES, 1855
Notorhynchus primigenius (AGASSIZ, 1843)

PL. VIII, fig. 14

1843 Notidanus primigenius AGASS.— L. AGASSIZ:
Recherches sur les poissons fossiles, 218, Vol.
3, Pl. 27, fig. 4-8, 15-17.

Notidanus primigenius AGASSIZ— F. NOETLING:
Die Fauna des samlindischer Tertidrs, Pl 1,

fig.4-6.

1885

1927  Notidanus primigenius AG.—M. LERICHE: Les
poissons de la Molasse suisse, 8, PI. 1, fig. 1.

1959 Notidanus primigenius AGASSIZ, 1843: T.
Kruckow: Ein untermiozidne Haifisch —

Faunula etc., 85, Pl. 11, fig.1, 2.

Hexanchus primigenius (L. AGASSIZ, 1843) —
R. BRZOBOHATY, O. SCHULTZ: Die Fisch-
fauna der Eggenburger Schichtengruppe 720,
PL.1, fig.1-9. In: F. STEININGER, J. SENES:
Chronostratigraphy und Neostratotypen etc.
Hexanchus primigenius (AGASSIZ, 1843) — O.
Schultz: Die Selachier — Fauna (Pisces, Elasmo-
branchii) etc., 315, PL. 1, fig. 1-3.

Hexanchus primigenius (AGASSIZ, 1843) -
R. BRZO-BOHATY, O.SCHULTZ: Die Fischfauna
der Innviertler Schichten-gruppe etc., 656, PI. 1,
fig. 1-5. In: A. PApp, F. ROGL, J. SENES:
Chronostratigraphy und Neostratotypen etc.
Hexanchus primigenius (L. AGASSIZ, 1843) —
J. Boy: Uber fossile Mundwinkelzihne von
Haifischen, 295, fig. la—f.

Hexanchus ‘primigenius (AGASSIZ, 1843) — J.
A.Boy: Eine neue Selachier — Faunula etc., 74.
Pl 11, fig.1, 2.

Notidanus primigenius (AGASSIZ, 1843) — v. d.
BoscH et al.: Lithostratigraphical and biostra-
tigraphical etc., 1-167, P1. 21, fig. 1-3.
Notorhynchus primigenius (AGASSIZ,
D. BARTHELT et al., 198, PL.1, fig. 2

1971

1971

1973

1975

1975

1975

1991 1843) —

The lower teeth are small to medium-sized,
wide, elongated in the mesial-distal direction. Their
root is high, flat and nearly straight. The tooth
crown has several (as many as 13) apices. The
largest apex is situated in the mesial third of the
tooth. Seven apices are positioned mesially relative
to the largest apex. They gradually get smaller to-
wards the mesial margin. The six distal apices also
become smaller away from the largest one. The api-
ces are leant distally. Both mesial and distal faces of
the tooth crown are convex. The root is high, fairly
thin and long in the mesial-distal direction. Its lin-
gual side is convex, while the labial side of the root
is flat. The root reaches the maximum thiskness
immediately below the crown, and thins towards the
base. On the labial flat side of the root is a con-




spicuous more or less horizontal groove which turns
towards the root base thus forming a curve beneth
the main apex.

R e mar k s: BIGELOW and SCHROEDER (1948)
have noted that a related recent species Hexanchus
griseus is commonly up to 2.5 m long, the record
length being 4.8 m. This species lives near the bot-
tom in fairly deep waters — 800—1 850 m. It preys on
fish a various crustaceans. The species has been
recorded in the Eocene of Belgium and in a number
of places in Western Europe from the Middle/Upper
Eocene boundary to the Pliocene, but is most abun-
dant in the period between the Middle Eocene and
Middle Miocene (KRUCKOW, 1959). SCHULTZ
(1971) has noted that the fish is pelagic and bathyal.
BRZOBOHATY and SCHULTZ (1971, 1973) note that
the species has been recorded from the Middle Oli-
gocene to Middle Miocene in all European bio-
provinces and on the eastern coast of the USA, but
was most abundant in the Middle Miocene. JURGEN
(1975a, 1975b) has mentioned this species from the
Middle Oligicene sands of the Mainz Basin and de-
scribed also its lateral teeth. BARTHELT et al. (1991)
note plentiful finds of this species, both adult and
juvenile specimens, at Walbertsweiler (Lower Mio-
cene). It has also been recorded in Badenian sedi-
ments at Sandberg near Devinska Nova Ves,
Slovakia (unpublished).

Squaliformes PFEIL, 1983
Squalidae BONAPARTE, 1834
Squalus LINNAEUS, 1758
Squalus sp.

PI. VIII, fig. 3—4

1927 Acanthias sp. — M. LERICHE: Les Poissons de
la Molasse suisse, 35, PL. 5, fig. 1, 1a.

1991 Sgqualus sp., — D. BARTHELT et al.: Notizen zu
einem Profil etc., 199, PI. 1, fig. 8.

The teeth are very small. The apex of the tooth
crown is leant distally, and both its sides — labial
and lingual — are convex. The distal margin of the
crown is almost straight, only a little convex, bear-
ing signs of crenulation. The distal margin falls
steeply from the crown apex to its base and is a lit-
tle bit raised to form a sort of a protubernace. The
crown base on the labial face is worth mentioning
as it sends a long enamel protuberance as far as the
lower margin of the tooth. A similar, but narrower
enamel protuberance stretches also on the lingual
face as far as the upper rim of the central groove.

Two concavities are on the lingual side of the tooth
root. The one below the mesial margin is shallower,
while the other below the mesial adge is deeper.
They are separated from one another by the above
enamel protuberance running towards the tooth
base.

R e m ar k s: BIGELOW and SCHROEDER (1948)
note that this species is very plentiful in the north-
ern Atlantic including the Mediterranean Sea, but
also in the western and southern Atlantic. Its fossil
teeth occur in Europe from the Upper Cretaceous to
the Pliocene. The size of the recent species attains 1
m. They are widespread on both sides of the north-
ern Atlantic as north as the subarctic zone. In winter
they migrate to warmer waters (over 6-7 °C).
BOSCH et al. (1975) have mentioned that this spe-
cies occurs in the Middle Miocene of the eastern
Netherlands and commonly also in the Upper Mio-
cene. ADAMOVIC (1988) has identified sharks in the
National Museum in Prague and mentioned two re-
cent species of this genus, one of them being
Squalus acanthias L. from the Black Sea.

Isistius GILL, 1864
Isistius triangulus (PROBST, 1879)

PLIX, fig. 1,2

The teeth are very small. The labial and lingual
faces of the tooth crown have the shape of an isos-
celes triangle. The base of the tooth crown slightly
overhangs the root. The thickness of the crown in-
creases little by little from its apex, but still the
crown is very flat. It reaches the maximum thick-
ness near the base and so does the root. The root
forms a wall which becomes thinner away from the
crown base. The nutritive foramen is clearly visible.
The mesial and distal margins of the tooth crown
are very sharp, semitransparent and form sharp cut-
ting edges. Enamel on the labial side of the tooth
crown extends much deeper onto the root part than
on the lingual side.

R emarks: BIGELOW and SCHROEDER (1948)
have mentioned a recent species I brasiliensis
(Quor and GAIMARD 1824) from the tropical and
subtropical zones of the Atlantic, Pacific and Indian
Ocean. Pelagic form. Fossil ones occur in the Eo-
cene and Miocene of Europe. BOScH et al., 1975
have noted that the species is abundant in shallow
and basinal facies. It has also been found at the
Miocene—Karpatian location Cerova—Lieskové, Slo-
vakia (unpublished).
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Squatinomorphi COMPAGNO, 1973
Squatiniformes BUEN, 1926
Squatinidae BONAPARTE, 1836
Squatina DUMERIL, 1906
Squatina sp.

Pl X, fig. 1-2

1964 Squatina sp. — A. S. GLIKMAN: Akuly paleogena
etc., 51, Pl. 4, fig. 1, 5.

Squatina subserrata (MUNSTER, 1846) — O.
ScHULTZ: Die Selachier — Fauna etc., 330, Pl. 4,
fig. 21-22.

1971 Squatina subserrata (MUNSTER) — R. BRZO-
BOHATY, O. SCHULTZ: Die Fischfauna der Eggen-
burger Schichtengruppe, 721, PL. 7, fig. 1-4. In:
F. STEININGER, J. SENES: Chronostratigraphie und
Neostratotypen etc.

Squatina sp. — D. BARTHELT et al.: Notizen zu
einem Profil etc.,199, PI. 1, fig. 14.

1971

1991

The teeth are small, the root is very wide and
flat. The tooth crown is convex on the mesial and
distal side. An enamel protuberance on the labial
side of the tooth extends as far as the tooth base.
The margins of the tooth crown fall steeply from the
tooth tip, except for the last third of their length
where they fall only mildly.

R e m ar k s: BIGELOW and SCHROEDER (1948)
have stated that this is the only genus of family
Squatinidae. Its habitat includes continental waters
of both Atlantic shores, including the Mediterranean
Sea. Its fossils occur in Europe from the Upper Ju-
rassic to the Pliocene. The genus lives on the bot-
tom in shallow waters, but sometimes also in fairly
deep ones. The species S. biforis has been noted by
HANO and SENES (1953) in the Lower Miocene
(Eggenburgian) near Rapovce, Slovakia. SCHULTZ
(1971) mentions it from the Miocene (Badenian)
near Devinska Nova Ves, and BRZOBOHATY and
SCHULTZ (1971) state that S. biforis is a typical
species of the Middle and Upper Miocene of the
boreal bioprovince while S. subserrata occurs in the
marine Miocene throughout the Paratethys.
SCHULTZ (1972) has noted that the species S. sub-
serrata occurs at Schirding am Inn (Eggenburgian).
BoY (1975) has described the species S. angeloides
from the Oligicene of the Mainz Basin. BOSCH et al.
(1975) note that the genus Squatina commonly oc-
curs in the Lower Pliocene of the eastern Nether-
lands.

Lamniformes BERG, 1958
Odontaspididae MULLER et HENLE, 1839
Synodontaspis WHITE, 1931
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Synodontaspis acutissima (AGASSIZ, 1844)

Pl X, fig. 3-5, PL. XI, fig. 1, 3
1843 Lamna (Odontaspis) acutissima AGASS. — L.
AGASSIZ: Recherches sur les poissons fossiles,
294, Vol. 3, P1. 57, fig. 33-34.

Odontaspis acutissima AG. — M. LERICHE: Les
Poissons de la Molasse suisse 1, 9, PI. 1, Fig. 2.
Odontaspis acutissima, L. AGASSIZ, 1844 — M.
LERICHE: Les Poissons de la Molasse suisse 2, PI.
8, fig.1-8.

Odontaspis acutissima AG., — V. HANO, J. SENES:
Spodnomiocénna fauna pri Rapovciach, 333, Pl
53, fig. 1-10, Pl 54, fig. 1-12 (non 6, 7=?
Hemipristis serra) PI. 55, fig. 1, 2.

Odontaspis (Synodontaspis) acutissima
(AGAssIZ, 1844) — T. KrRuUckow: Eine Unter
miozéne Haifisch — Fauna etc., 85, PI. 1, fig. 4-8.
Odontaspis  (Synodontaspis)  acutissima (L.
AGASSIZ,1844) — R. BRZOBOHATY : Die Fisch-
fauna etc., 8, PI. 8, fig. 3-6.

Odontaspis (Synodontaspis) acutissima acutissima
(AGASSIZ, 1844) — O. SCHULTZ: Die Selachier —
Fauna etc., 317, P11, fig. 4, 5.

Odontaspis (Synodontaspis) acutissima acutis-
sima (AGASSIZ, 1844) — R. BRZOBOHATY, O.
ScHULTZ: Die Fischfauna etc., 727, P 2, fig.
1-3. In: F. STEININGER, J. SENES: Chronostrati-
graphie und Neostratotypen etc.

Odontaspis  (Synodontaspis) acutissima AG.,
A. OBRADOR, B. MERCADAL: Nuevas localidades
etc., 118, fig. 2.

Odontaspis (Synodontaspis) acutissima acutis-
sima (L. AGASSIZ, 1844) — R. BRZOBOHATY, O.
ScHULTZ: Die Fischfauna der Inviertler etc., 662,
Pl 2, fig. 11-13.

Odontaspis acutissima (AGASSIZ, 1843) — J.
A. Boy: Eine neue Selachier — Faunula etc.,
75, PL12, fig. 1-8.

Odontaspis acutissima (AGASSIZ, 1843) — J. A.
Boy: Uber fossile etc., 299, fig. 3a—i, 6.
Synodontaspis acutissima (AGASSIZ, 1844) -
D. BARTHELT et al.: Notizen zu einem Profil
etc., 200, P1.2, fig. 3.

1927

1927

1953

1959

1969

1971

1971

1973

1973

1975

1975

1991

The teeth are small to medium-sized, slim with a
sharp apex, the root is clearly bifurcated. The tooth
crown is bent labially. Side auxiliary teeth are de-
veloped near the crown base. The crown is narrow,
but becomes fairly thick near the base. The mesial
side of the tooth crown is almost flat, and is sepa-
rated from the distal face by keel-like very sharp
mesial and distal margins. The lingual side of the
tooth crown is stronly convex and the enamel is
more or less wrinkled, especially near the crown
base. The enamel wrinkles disappear towards the
crown apex. On the bifurcated root apices are small



lateral teeth, one or two on each side, or sometimes
only vestiges occur. The root passes steeply to the
mesial and distal apices, the central groove and
central protuberance are well developed.

R e m a r k s: Most authors agree that this spe-
cies' stratigraphic range is Lower Oligocene to Plio-
cene. It is the most abundant species in the marine
Miocene of the Paratethys. BRZOBOHATY (1969)
has noted it from the Lower Miocene of Moravia,
and SCHULTZ (1972) from the vicinity of Schirding
am Inn (Ottnangian). HANO and SENES (1953) have
described it from the Eggenburgian near Rapovce.
OBRADOR and MERCADAL (1973) have mentioned
the species from the Neogene of island Menorca,
and BoscCH et al. (1975) from the Middle Oligo-
cene, Middle and Upper Miocene and the Lower
Pliocene of the eastern Netherlands. According to
BARTHELT et al. (1991), tooth morphology, which
varies from one stratigraphic horizon to another,
allows to distinguish several species. KRUCKOW
(1959) thinks that this species was distributed
worldwide.

Synodontaspis cuspidata (AGASSIZ, 1843)
PL XI, fig. 2, 4-6, PI. XII, fig. 1

1927 Odontaspis cuspidata, L. AGASSIZ, 1844 — M.
LERICHE: Les Poissons de la Molasse suisse 1, 11,
PL1, fig. 5-10.

Odontaspis cuspidata L. AGASSIZ, 1844 — M.
LERICHE: Les Poissons de la Molasse suisse 2,
Pl 8, fig.9-20

Odontaspis cuspidata AG., — V. HANO, J. SENES:
Spodnomiocénna fauna pri Rapovciach,332, PIL
50, fig. 4-6, PI. 51, fig. 1-9, PI. 52, fig. 1-6.
Odontaspis (Synodontaspis) cuspidata
(AGASSIZ, 1844) — T. KRUCKOW: Eine untermio-
zdne Haifisch-Fauna etc., 86, fig. 9-11.
Odontaspis  (Synodontaspis)  cuspidata (L.
AGASSIZ, 1844) — R. BRZOBOHATY: Die Fisch-
fauna des Sudmdébhrischen etc., 8, Pl. 8, fig. 1a, b,
2a, b.

Odontaspis (Synodontaspis)

1927

1953

1959

1969

1971 cuspidata  cuspi-

data (AGASSIZ, 1844) — O. SCHULTZ: Die
Selachier — Fauna etc., 319, Pl. 1, fig. 6.

1971 Odontaspis  (Synodontaspis)  cuspidata (L.
AGASSIZ, 1844) — R. BRZOBOHATY, O.
ScHuLTz: Die Fischfauna etc., 727 Pl. 2, fig.
4-9. In: F. STEININGER, J. SENES : Chronostrati-
graphie und Neostratotypen etc.

1973  Odontaspis cuspidata AG., — A. OBRADOR, B.
MERCADAL Nuevas localidades con fauna
ictioldgica etc., 118, fig. 3, 1.

1973 Odontaspis (Synodontaspis) cuspidata cuspidata

(L. AGASSIZ, 1844) — R. BRZOBOHATY, O.

ScHULTZ: Die Fischfauna der Innviertler etc., 662,
P12, fig.7-10. In: F. STEININGER, J. SENES:
Chronostratigraphie und Neostratotypen etc.
Odontaspis cuspidata (AGASSIZ 1843) — J. A.
Boy: Eine neue Selachier — Faunula etc., 5, PL.11,
fig. 3-8.
Odontaspis cuspidata (AGASSIZ 1843) — J. A.
Boy: Uber fossile Mundwinkelzihne etc., 297,
fig. 2a—i.
1991 Synodontaspis cuspidata (AGASSIZ 1843) — D.
BARTHELT et al.,: Notizen zu einem Profil etc.,
200, PL. 2, fig. 4.

1975

1975

The teeth are similar to those of the preceding
species, but bigger. The upper teeth are wider than
lower ones, have small lateral teeth or only their
vestiges. The lower teeth are narrower but thicker.
The lateral teeth sometimes are not connected with
the main apex by enamel, but grow separately on a
root apex. The crown's labial side is flat, smooth
and fairly wide. The lingual face is convex, smooth,
cut by several longitudinal grooves in the enamel
near the crown base. The mesial and distal faces are
separated on the flanks by sharp mesial and distal
cutting edges stretching from the crown apex to its
base and through a mesial and distal lateral tooth.
The tooth cervix runs beneath the crown base and is
as much as 2 mm thick on the lingual side. The
tooth root is wide, its mesial apex is steeper, and
distal one is more straight. The central groove is
distinct and so is central protuberance. The roots of
the lower teeth are clearly bifurcated, their apices
pointing obliquely downward. The root mesial apex
is bent downward and is sharper than the distal one.

R e m ark s: According to KRUCKOW (1959),
this species, like the previous one, is widespread
throughout the globe. It occurs from the Lower Oli-
gocene to the Middle/Upper-Miocene boundary. A
find in the Pliocene near Montpellier is so excep-
tional that, according to Kruckow, it must have been
secondarily redeposited. BRZOBOHATY (1969) and
SCHULTZ (1979) have given its stratigraphic range
from the Lower Oligocene to the Upper Miocene.
The species is particularly abundant in the Lower
Miocene of the Central Paratethys. HANO and
SENES (1953) have recorded it near Rapovce, Slo-
vakia. SCHULTZ (1972) had a collection of 180
specimens of such teeth from the Ottnangian of up-
per Austria. In 1979, the same author described this
species from the Middle Miocene near Korytnica,
Poland. BARTHELT et al. (1991) have stated that
strongly polished teeth of this species without lat-
eral teeth are occasionally referred to as
"Odontaspis" crassidens. However, the existence of
this species is doubtful. OBRADOR and MERCADAL
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(1973) have described it from the Neogene of island
Menorca, and BOSCH et al. (1973) from the Middle
Oligocene as well as Middle and Upper Miocene of
the eastern Netherlands.

Mitsukurinidae JORDAN, 1898
Mitsukurina JORDAN, 1898
Mitsukurina lineata (PROBST, 1879)

Pl X, fig. 6

A small, slim tooth with distinct longitudinal
folds of enamel on the lingual side of the tooth
crown. BARTHELT et al. (1991) state that it occurs in
bathyal areas.

Lamnidae MULLER et HENLE, 1838
Carcharoides AMEGHINO, 1901
Carcharoides catticus (PHILIPPI, 1846)

PI. XII, fig. 2

1927 Lamna cattica PHILIPPI, 1846 — M. LERICHE:
Les Poissons de la Molasse suisse 2, 65, PL. 7,
fig. 12—-18.

Lamna compressa AG., — V. HANO, J. SENES:
Spodnomiocénna fauna pri Rapovciach, 337,
Pl 57, fig. 2-6.

Lamna cattica (PHILIPPI, 1846) — R. BRZOBO-
HATY, O. SCHULTZ: Die Fischfauna etc., 729, In:
F. STEININGER, J. SENES: Chronostratigraphie und
Neostratotypen etc.

Lamna cattica (PHILIPPI, 1846) — R. BRZO-
BOHATY, O. SCHULTZ: Die Fischfauna der Inn-
viertler etc., 663, Pl. 3, fig. 1. In: A. PAPP, F.
ROGL, J. SENES: Chronostratigraphie und Neo-
stratotypen etc.

Lamna cattica (PHILIPPI, 1846) — v. d. BOSCH
etal.: Lithostratigraphical and biostratigraphical
etc, 168, Pl. 21, fig. 10-13.

Carcharoides catticus (PHILIPPI, 1846) — D.
BARTHELT et al.: Notizen zu einem Profil etc.,
200, P1. 2, fig. 7.

1953

1971

1973

1975

1991

The teeth are small, with a wide root. The
sharply pointed tooth crown leans distally. It
quickly widens towards the base and has one small
auxiliary tooth on both the mesial and distal mar-
gins. The root part on the labial face is concave,
while the lingual one has a rather indistinct central
protuberance with a central nutritive groove. The
collection contains just two specimens of this
species.
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R emarks: BIGELOW and SCHROEDER (1948)
have assumed that this genus consists of active and
fast-swimming sharks. They are widespread in
boreal and temperate zones of oceans on both hemi-
spheres, but are not known to have existed in tropic
seas. BRZOBOHATY and SCHULTZ (1973) have
noted this genus from the Paratethys of Switzerland
and the Lower Miocene of former Czechoslovakia.
BARTHELT et al. (1991) state that it is more abun-
dant in the Eggenburgian than in the Ottnangian.

Isurus RAFINESQUE, 1810
Isurus hastalis (AGASSIZ, 1843)

PI. XII, fig. 4
1843 Oxyrhina hastalis AGASS. — L. AGASSIZ: Recher-
ches sur les poissons fossiles, 277, Vol. 3, PL. 34,
fig. 3—13.

Oxyrhina hastalis L. AGASSIZ, 1843 — M.
LERICHE: Les Poissons de la Molasse suiss 2, 71,
Pl 11, fig. 1-7.

Oxyrhina hastalis AG., — V. HANO, J. SENES:
Spodnomiocénna fauna pri Rapovciach, 336,
Pl. 56, fig. 4-6, Pl. 57, fig. 1.

Isurus hastalis hastalis (AGASSIZ, 1843) — O.
SCHULTZ: Die Selachier — Fauna etc., 321, P1. 2,
fig. 12-14.

Isurus hastalis hastalis (L. AGASSIZ, 1843) — R.
BRZOBOHATY, O. SCHULTZ: Die Fischfauna etc.,
731, PL 2, fig. 10-11. In: F. STEININGER, J. SENES:
Chronostratigraphie und Neostratotypen etc.

Isurus hastalis hastalis (L. AGASSIZ, 1843) —
R. BRZOBOHATY, O. SCHULTZ: Die Fisch fauna
der Innviertler etc., 666, Pl. 3, fig. 13—14. In: A.
PAPP, F. ROGL, J. SENES: Chronostratigraphie und
Neostratotypen etc.

Oxyrhina hastalis AG., — A. OBRADOR, B.
MERCADAL: Nuevas localidades con fauna
ictiologica etc., 118, fig. 3, 4.

Isurus hastalis (AGASSIZ) — N. KUGA: Revi-
sion on Neogene Mackerel Shark stc., 10, PL 5,
fig. 2,3, PL. 6, fig. 14, PL. 7, fig. 1-3, PL. 8, fig.
1-6, PI. 9, fig.1-8.

Isurus  hastalis  (AGASSiz, 1843) - D.
BARTHELT et al.: Notizen zu einem Profil etc.,
200.

1927

1953

1971

1971

1973

1973

1985

1991

Medium-sized to big teeth. The upper ones have
a huge and fairly wide, but not too thick tooth
crown, while the lower have a thicker crown, espe-
cially in the vicinity of its base near its root part.

R e m ar k s: The family Isuridae includes three
present-day genera Carcharodon AGASSIZ, 1938,
Lamna CUVIER, 1817 and Isurus RAFINESQUE,
1810. According to BIGELOW and SCHROEDER




(1948), three species of the genus Isurus, namely 1.
oxyrinchus RAFINESQUE, 1810, Isurus glaucus
MULLER et HENLE, 1841 (also in Indo-Pacific
area) and 1. guntheri MURRAY, 1884, live in the
Atlantic Ocean. The species are active, fast-swim-
ming, I oxyrinchus is even one of the fastest-
swimming sharks. This oceanic species lives in
tropical and temperate sectors of the Atlantic. HANO
and SENES (1953) have reported it from Rapovce.
BRZOBOHATY and SCHULTZ (1971) and SCHULTZ
(1971) have noted that its occurrences in Europe
range in age from the Oligocene to Pliocene.
Schultz has reported this species also from the
Badenian of southern Moravia (Kinberg near
Mikulov). Both the above authors highlight the fact
that the teeth of this species increase in size during
the Neogene (the same holds true also for genus
Procarcharodon). SCHULTZ (1972) has studied
about 230 teeth of this species from the Ottnangian
at Schirding am Inn. BOSCH et al. (1975) has re-
ported that the species dominates fossil fauna from
the Middle and Upper Miocene of the eastern
Netherlands where it accounts for more than 80 %
of fossil mammalian fauna. However, it is rather
scarce in the Lower Pliocene. KUGA (1985) has
noted that this is one of the most widespread fossil
shark species in Japan. The species is often accom-
panied by remains of fossil mollusks and marine
mammals. This has also been confirmed at our lo-
cality. BARTHELT et al. (1991) have assigned to this
species all forms of teeth of the genus Zsurus from
the locality Walbertsweiler. It is worth mentioning
that it frequently occurs in littoral sediments at this
locality, but rarely in molasse. It suggests that this
species lives in near-shore and shallow expanses of
seas.

Isurus desori (AGASSIZ, 1843)
PI. XIII, fig. 34

1843  Oxyrhina desori AGASS. — L. AGASSIZ: Recherches
sur les poissons fossiles, 282, Vol. 5, Pl. 37, fig.
8-15.

Oxyrhina desori (L. AGASSIZ) SISMONDA,
1849 — M. LERICHE: Les Poissons de la Molasse
suisse 2, 68, PI. 10, fig. 1-10.

Oxyrhina desori (L. AGASSIZ) SISMONDA,
1849 — M. LERICHE: Les Poissons de la Molasse
suisse 1, 13.

Oxyrhina desori (L. AGASSIZ) SISMONDA — M.
LERICHE:; Contribution a 1° étude de Poissons
fossiles etc., 5, PL. 1, fig. 15.

Oxyrhina desori (AG.) SISMD. — V. HANO, J.
SENES: Spodnomiocénna fauna pri Rapovciach,
335, PI. 55. fig. 5, 6, P1. 56, fig. 1-3.

1927

1927

1938

1953

1971 Isurus desorii (L. AGASSIzZ, 1844) — R. BRZO-
BOHATY, O. SCHULTZ: Die Fischfauna etc., 732, PI.
3, fig. 24. In: F. STEININGER, J.  SENES:
Chronostratigraphie und Neostratotypen etc.

Isurus desori (AGASSIZ, 1844) — O. SCHULTZ:
Die Selachier-Fauna etc., 321, PI. 2, fig. 11.

Isurus desori (AGASSIZ) — N. KUGA: Revision
of Neogene Mackerel Shark etc., 7, PI. 1, fig. 1-3,
Pl 2, fig. 1-7.

Isurus hastalis AGASSIZ (1843) — D. BARTHELT et
al.: Notizen zu einem Profil etc., 200.

1971

1985

1991

The teeth are medium-sized. The tooth crown is
fairly high and narrow, rather thick and often leant
distally. The crowns of the front teeth are more or
less perpendicular to the root. The teeth are a little
similar to those of the species Synodontaspis cuspi-
data, but lack lateral teeth near the base of the tooth
crown.

Remarks: According to CROPP (1975), the recent
species I glaucus, i. e blue shark has long gills, its
length attains 4 m and weight 360 kg. LERICHE
(1938) has reported the species Oxyrhina cf. desori
(= Isurus desori) from the Oligocene of Venezuela.
OLIVA (1958) has determined some recent sharks
and come to the conclusion that I oxyrinchus and I.
glaucus have equal teeth which differ only in size
and therefore cannot be used to identify the species.
BRZOBOHATY and SCHULTZ (1971, 1973) have
noted that this species occurs in the Middle Oligo-
cene, marine Miocene of the whole Paratethys, and
in the Pliocene. BOY (1975) reports its occurrence
in the Middle Oligocene. KUGA (1985) notes that 1.
desori is less abundant in Miocene sediments of
Japan than I hastalis and I planus. This has also
been confirmed by our investigations. According to
BoscH (1975), the species commonly occurs in the
Middle Miocene of the eastern Netherlands.

Isurus retroflexus (AGASSIZ, 1843)
PL. XII, fig. 3, 5, PL. X111, fig. 1, 2, P1. XXII, fig. 1

1843 Oxyrhina retroflexa AGASS. — L. AGASSIZ:
Recherches sur les poissons fossiles, 281, Vol.
3, PI. 33, fig. 10.

Oxyrhina retroflexa, L. AGASSIZ, 1843 — M.
LERICHE: Les Poissons de la Molasse suisse 2,
75, PL:10,fig12,°13.

Oxyrhina retroflexa AG. — V. HANO, J. SENES:
Spodnomiocénna fauna pri Rapovciach, 336.
Isurus retroflexus (AGASSIZ, 1843) — R. BRZO-
BOHATY, O. ScHULTZ: Die Fischfauna der
Innviertler etc., 667, Pl. 3, fig. 10-12.

Isurus retroflexus (AGASSIZ, 1843) — O. SCHULTZ:
Die Selachier — Fauna etc., 323, Pl. 2, fig. 15-16.

1927

1953

1971

1971
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1991 Isurus hastalis (AGASSIZ, 1843) — D. BARTHLET
et al.: Notizen zu einem Profil etc., 200.

The teeth are medium-sized with a conspicu-
ously wide, but very thin tooth crown which bulges
only near the base, i. e. near the root.

R e m ar k s: According to SCHULTZ (1971,
1972) as well as BRZOBOHATY and SCHULTZ
(1973), the species ranges in age from the Miocene
to Pliocene, being abundant in the marine Miocene
of the Paratethys. In Slovakia, it has been reported
from Devinska Nova Ves, and from Rapovce
(HANO and SENES, 1953). In the Middle Miocene of
the eastern Netherlands it has been referred to as 1.
aff. retroflexus (BOSCH, 1975). We have noticed
cuts and scars on some teeth of this species which
are missing in the root part and therefore are likely
to have been formed when the shark was alive. The
cuts were caused by biting into hard parts of prey,
such as bones of marine mammals. The scars run
obliquely on the surface of the tooth crown, sug-
gesting that the shark bites into the prey and then
flings its head to and fro thus tearing the pray into
pieces (PI. VIII, fig. 1). See also the remarks and
figure by the species Galeocerdo aduncus.

Isurus benedeni (LE HON, 1871)
PL XIV, fig. 1,2

1927 Isurus Benedeni LE HON, 1871 — M. LERICHE:
Les Poissons de la Molasse suisse 2, 70, Pl. 10,

fig.11.

1973 Isurus benedeni (LE HON, 1871) — R. BRZOBO-
HATY, O. SCHULTZ: Die Fischfauna der Innviertler
etc., 666. In: A. Paprp, F. ROGL, J. SENES:
Chronostratigraphie und Neostratotypen etc.

1975 Isurus benedeni MENESINI, 1969 — M. v. d.

BoscCH et al.: Lithostratigraphical and biostrati-

graphical etc., 168, P1. 21, fig. 25.

Uyenoa benedeni (LE HON). — N. KUGA:

Revision of Neogene Mackerel Shark etc., 14,

Pl 10, fig. 3, PL. 11, fig. 1, 2.

1985

The teeth are medium-sized. The extremely thick
root is very conspicuous. The central protuberance
is well developed, and the cervix on the lingual face
is fairly wide (as much as 3 mm). The lingual face
of the tooth crown is very strongly convex. The
crown apex is leant distally. The crown base is
fairly wide relative to its height. The studied collec-
tion includes only two teeth of this species.

R e m a r k s: BRZOBOHATY and SCHULTZ
(1973) have reported this species from the Lower
Miocene of Switzerland and the Ottnangian of

44

Austria. KUGA (1985) has excluded it from the ge-
nus Isurus and introduced a new generic name —
Uyenoa. He argues that the species belongs to the
evolutionary line Cretolamna — Procarcharodon
rather than to Lamna — Isurus. He also maintains
that it is scarce in Tertiary sediments of Japan, but a
number of such fossil teeth have been found in
manganese concretions on the floor of the Central
Pacific. Like the recent species I oxyrhinchus, the
species in question may have also been a pelagic
one because its teeth are abundant on the Pacific
floor. The species' scarcity in our collections as well
as in other European localities is noteworthy.

Otodontidae GLUCKMAN, 1964
Procarcharodon CASIER, 1960
Procarcharodon megalodon chubutensis
AMEGHINO, 1904

PL. X1V, fig. 3, PL. XV, fig. 1,2

1843 Carcharodon productus AGASS. — L. AGASSIZ:
Recherches sur les poissons fossiles, 249, Vol.
3, PL. 30, fig. 2, 4-8.
Carcharodon turgidus AGASS. — L. AGASSIZ:
Recherches etc., 256, Vol. 3, PI. 30a, fig. 8, 9.
Carcharodon polygyrus AGASS. — L. AGASSIZ:
Recherches sur les poissons fossiles, 253, PL
30, fig. 9-19.
Carcharodon megalodon, L. AGASSIZ, 1843 —
M. LERICHE: Les Poissons de la Molasse suisse 2,
78.
Carcharodon megalodon, L. AGASSIZ, 1843,
var. chubutensis, FL. AMEGHINO, 1904. — M.
LERICHE: Les Poissons de la Molasse suisse 2,
80, PI. 12, fig. 1-5, PI. 13, fig. 1-3.
Carcharodon megalodon chubutensis AMEGHINO,
1904 — T. KRUCKOW: Eine unter miozdne Hai-
fisch — Fauna etc., 118, fig. 3,7.
Carcharodon megalodon chubutensis AMEGHI-
NO, 1904 — R. BRZOBOHATY, O. SCHULTZ: Die
Fischfauna etc., 730, PL. 4, fig. 5. In: F. STEI-
NINGER, J. SENES: Chronostratigraphie und
Neostratotypen etc.
Carcharodon megalodon chubutensis AMEGHINO,
1904 — R. BRZOBOHATY, O. SCHULTZ: Die
Fischfauna der Innviertler etc., 664, Pl. 2, ig. 14.
In: A. Papp, F. ROGL, J. SENES: Chrono-
stratigraphie und Neostratotypen etc.
Procarcharodon megalodon (AGASSIZ, 1843)
— D. BARTHELT, et al.: Notizen zu einem Profile
etc., 202, Pl. 2 fig. 9-10.

1843

1843

1927

1927

1959

1971

1973

1991

The teeth are big and wide. The tooth crown has
the shape of an isosceles triangle, with the mesial


http://fig.Il

and distal faces having fine lateral teeth. Even if
unpolished, the lateral teeth do not exceed 1 mm in
length. The mesial face of the tooth crown is flat,
slightly concave in the middle near the base, while
the lingual face is convex. The distal margin of the
tooth crown is somewhat shorter than the mesial
one. Distal and mesial margins near the crown base
of some teeth bear lateral apices covered with fine
teeth. The root is wide, slightly overhanging the
crown base. The cervix is clearly visible on the lin-
gual side, and narrows towards the margins of the
tooth crown. The central groove is hardly discerni-
ble and the central protuberance is also
inconspicuous.

R em arks: BIGELOW and SCHROEDER (1948)
have maintained that the recent species Carcharho-
don carcharias (white or cannibal shark) is pelagic,
cosmopolitan, living in tropical and subtropical seas
including the Mediterranean Sea. It is commonly 6—
8 m, sometimes even 12 m long. KRUCKOW (1959)
regards this subspecies as a transient form between
Carcharodon praemegalodon and Carcharodon
megalodon. He also says that its occurrences are
confined to the Lower and Middle Miocene.
SCHULTZ (1971) has made an interesting discovery
at Kalksburg where one of the teeth of the species
Procarcharodon megalodon had a small lateral
tooth on an undamaged side. He considered this as
an exceptional phenomenon, because otherwise he
would have had to assign the tooth to the subspecies
P. m. chubutensis. Nevertheless, this may be ata-
vism, provided that P. m. chubutensis is a predeces-
sor to P. m. megalodon. According to BOSCH
(1975), the occurrences of the genera Isurus and
Procarcharodon indicate a subtropical climate and
a fairly shallow sea rich in prey and connected with
the open ocean. The teeth of this species also in-
crease in size during the Neogene.

Hemipristis AGASSIZ, 1843
Hemipristis serra AGASSIZ, 1843

PL. XVI, fig. 14, Pl XVII, fig. 1-3

1843 Hemipristis serra AGASS—L. AGASSIZ: Re-
cherches sur les poissons fossiles, 257, Vol. 3,

fig. 18-30.
1927 Hemipristis serra L. AGASSIizZ, 1843 — M.
LERICHE: Les Poissons de la Molasse suisse 2,

90, PI. 14, fig. 10-15.

1938 Hemipristis serra L. AGASSIZ—M. LERICHE:
Contribution a 1" étude des Poissons fossiles
etc.,, 11, PL. 3, fig. 1-4.

1953 Hemipristis serra AG. — V. HANO, J. SENES:
Spodnomiocénna fauna pri Rapovciach, 338,
Pl. 58, fig.7, 8, Pl. 59, fig. 1-3.

Hemipristis serra L. AGASSIZ, 1843 — R. BRZO-
BOHATY, O. SCHULTZ: Die Fischfauna etc., 725,
Pl 4, fig.7. In: F. STEININGER, J. SENES: Chrono-
stratigraphie und Neostratotypen etc.

Hemipristis serra AGASSIZ, 1843 — O. SCHULTZ:
Die Selachier — Fauna etc., 325, P1. 1, fig. 7-9.
Hemipristis serra AG. — A. OBRADOR, B.
MERCADAL: Nuevas localidades con fauna
ictiologica etc., 118, fig. 3, 5.

Hemipristis serra L. AGASSIZ, 1843 — R. BRZO-
BOHATY, O. ScHULTZ: Die Fischfauna der
Innviertler etc., 660, Pl. 2, fig. 1. In: A. PAPP, F.
RoGL, J. SENES: Chronostratigraphie und Neo-
stratotypen etc.

Hemipristis  serra AGASSIZ, 1843 — D.
BARTHELT et al.: Notizen zu einem Profil etc.,
204, P1. 3, fig. 9-10.

1971

1971

1973

1973

1991

The upper teeth have wider crowns than the
lower ones. The crown apex is leant distally. The
shape of the crown mesial and distal face resembles
an isosceles triangle but the distal margin is some-
what shorter. The margins of the tooth crown are
covered with fairly distinct lateral teeth. In the cen-
tral part of the labial side, near the crown base is a
mild triangular depression whose enamel is not
smooth but may form several indistinct waves per-
pendicular to the root. The enamel on the lingual
face extends as high as one third of the crown
height. The mesial margin of the tooth crown is
convex, while distal is concave. Both margins are
covered with the above-mentioned fine teeth which
are smaller on the mesial margin than on the distal.
The former margin carries as many as 30 teeth, the
latter only 13. The lateral teeth start about 2-3 mm
below the apex of the upper teeth, and 56 mm be-
low the apex of the lower ones. Some teeth, espe-
cially the lower symphysal ones, may be completely
devoid of the lateral teeth. The root of the upper
teeth is wide and has a distinct central protuberance
with a central groove. The lower teeth have a bifur-
cated root with a well-developed central protuber-
ance and a central groove. The tooth size varies
around 2 cm, i. e. the teeth fall to the category small
to medium.

R e m ark s: LERICHE (1938) has reported this
species from the Lower, Middle and Upper Miocene
of Venezuela and with a question mark also from
the Pliocene. BIGELOW and SCHROEDER (1948)
have noted that the related genus Prionace glauca
(blue shark) is commonly about 4.5 m long, some-
times even 6 m. It lives worldwide in pelagic, tropi-
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cal and subtropical altitudes of all oceans including
the Mediterranean Sea. HANO and SENES (1953)
have reported it from the Eggenburgian near
Rapovce. BRZOBOHATY and SCHULTZ (1971, 1973)
consider it a typical Miocene species in Europe,
both Americas, Cuba, Africa, Burma, Java and In-
dia. It occurs throughout the Miocene of the
Paratethys, most frequently in the Badenian.
BHALLA and PRAMENDRA (1975) have reported it
from the Miocene in the vicinity of Baripado, India.
Obrador and Mercadal have noted it from the Mio-
cene of island Menorca. BARTHELT et al. (1991)
argue that the Lower Miocene at Walbertsweiler
contains teeth from all parts of mouth, but these are
not identical with those of a huge species off the
coast of Florida which is often referred to by the
same name. SCHULTZ (1971) reports this species
from the Miocene near Devinska Nova Ves, Slova-
kia.

Carcharhinus BLAINVILLE, 1816
Carcharhinus priscus (AGASSIZ, 1843)

Pl. XVIII, fig. 1,2
1843 Sphyrna prisca AGASS. — L. AGASSIZ:
Recherches sur les poissons fossiles, 234, Vol. 3,
PlL. 26a, fig. 35-50.

Sphyrna  prisca, L. AGASSIZ, 1843: M.
LERICHE: Les Poissons de la Molasse suisse 2,
85, P1.14, fig. 18.

Sphyrna prisca AG., — V. HANO, J. SENES:
Spodnomiocénna fauna pri Rapovciach, 339,
Pl. 59, fig. 4-6, PI. 60, fig. 1-14.

Carcharhinus priscus (AGASSIZ, 1843) — O.
ScHULTZ: Die Selachier — Fauna etc., 328, PL
4, fig. 18.

Sphyrna prisca L. AGAsSsiz, 1843 - R.
BRZOBOHATY, O. ScHULTZ: Die Fischfauna
etc., 726, Pl. 5, fig. 7. In: F. STEININGER, J.
SENES: Chronostratigraphie etc.

Sphyrna prisca L. AGASSIZ, 1843 — R. BRZO-
BOHATY, O. SCHULTZ: Die Fischfauna der Inn-
viertler etc., 661, In: A. PAprP, F. ROGL, J.
SENES:  Chronostratigraphie und  Neostrato-
typen etc.

Carcharhinus priscus (AGASSIZ, 1843) — D.
BARTHELT et al.: Notizen zu einem Profil etc.,
204, PL. 3, fig. 12-13.

1927

1953

1971

1971

1973

1991

The teeth are small. The labial face is almost
flat, the lingual is convex. The distal and proximal
margin of the tooth crown is slightly crenulated or
toothed. The narrowing part above the crown base
is neither crenulated nor toothed.
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R e m ar k s: BIGELOW and SCHROEDER (1948)
note that the habitat of this shark species comprises
tropical and temperate zones of all oceans including
the Mediterranean Sea where the grown up forms
are up to 2 m long. SCHULTZ (1971) notes that the
name of this species' teeth has changed several
times, which is a little bit confusing. The names
"Zygaena serrata", "Sphyrna serrata", "Sphyrna
prisca", "Carcharias (Aprionodon) sp." are syno-
nyms. BRZOBOHATY and SCHULTZ (1971) maintain
that the species occurs in the marine Miocene
throughout the Paratethys. HANO and SENES (1953)
report it from the Eggenburgian near Rapovce,
SCHULTZ (1979) from the Middle Miocene at Ko-
rytnica (Poland), and BoscH (1975) from the Mid-
dle Miocene of the eastern Netherlands. BARTHELT
et al. (1991) state that this species is highly variable
as regards the development of the mesial and distal
face and tooth crown. According to CROPP (1975),
14 species of this genus plough the seas off the
Australian coast. Similarly, fossil sharks of this ge-
nus probably made up several species, but maybe it
is impossible to reliably distinguish all of them
solely on the basis of their teeth.

Compare OLIVA (1958).

Carcharhinus similis (PROBST, 1878)
PlL. XVIII, fig. 3,4

1927 Carcharias (Prionodon) similis PROBST, 1878
M. LERICHE: Les Poissons de la Molasse suisse 2, 84.
Carcharhinus  similis (PROBST, 1878) — D.
BARTHELT et al.: Notizen zu einem Profil etc.,
204, PI. 3, fig. 14-15.

1991

The teeth are small. The almost straight root,
strongly elongated in the distal-mesial direction,
bears a crown with a wide base and a fairly short
sharp apex. The labial face of the tooth crown is
nearly flat, only slightly convex. The lingual face is
strongly convex. The margins of the crown are
covered with very small teeth which disappear to-
wards the apex. Both mesial and distal margins
gradually widen from the tooth apex towards the
base where the distance between them abruptly in-
creases so that an angle is formed near the margins
of the crown. A groove parallel to the crown base
runs on the labial side of the root. The root is con-
vex on the lingual side and has a distinct nutritive
foramen with a well-developed central protuber-
ance.

R e m ar k s: BARTHELT et al. (1991) note that
western molasse in the Walbertsweiler area contains




not very abundant teeth from the corner of the
mouth which are similar to those of the species
Sphyrna.

Galeocerdo MULLER et HENLE, 1838
Galeocerdo aduncus AGASSIZ, 1843

PL XIX, fig. 1,2, 4-6

Galeocerdo aduncus AGASS. — L. AGASSIZ:
Recherches sur les poissons fossiles, 231, Vol.
3, PL. 26, fig. 24-28.

Galeocerdo aduncus L. AGASSIZ, 1843 — M.
LERICHE: Les Poissons de la Molasse suisse 2,
87, Pl. 14, fig. 1-9.

Galeocerdo aduncus AG. — V. HANO, J.
SENES: Spodnomiocénna fauna pri Rapov-
ciach, 338, P1. 57, fig. 7, 8, PI. 58, Fig. 1-6.
Galeocerdo aduncus L. AGASSIZ, 1843 — R.
BRZOBOHATY, O. SCHULTZ: Die Fischfauna
etc., 724, PL. 5, fig. 1-6. In: F. STEININGER,
J. SENES: Chronostratigraphie etc.

Galeocerdo aduncus AGASSIZ, 1843 — O.
ScHULTZ: Die Selachier — Fauna etc., 326, Pl
1, fig. 10.

Galeocerdo aduncus L. AGASSIZ, 1843 — R.
BRZOBOHATY, O. ScHULTZ: Die Fischfauna
der Innviertler etc., 659, Pl. 1, fig. 7, 8. In: A.
Papp, F. ROGL, J. SENES: Chronostratigraphie
und Neostratotypen etc.

Galeocerdo aduncus AGASSIZ, 1843 — D.
BARTHELT et al: Notizen zu einem Profil etc.,
204, P1. 3, fig. 16.

1843

1927

1953

1971

1971

1973

1991

The tooth width exceeds its height. The crown
apex is strongly distally leant. The tooth crown has
a wide base, but quickly narrows towards the apex.
Its lingual side is slightly convex, while the labial
one is almost flat. Its mesial and distal margin are
covered with small teeth which start immediately
below the crown apex and end near its base. The
crown mesial margin is slightly bent from the apex
to base, is convex on the transition between the first
and second third of its length, and passes more or
less directly to the base. The distal margin falls
steeply over about one third of the length, and then
turns at a roughly right angle towards the root distal
apex. The above-mentioned fine teeth are on the
distal side, but after the right-angle bent there con-
tinue much bigger teeth which gradually become
smaller towards the crown base. These bigger teeth
have their cutting edges covered with minor teeth.
The root apices are widely bifurcated and only
slightly exceed the crown base. On the lingual side
is a distinct central groove on a central protuber-
ance. The distal part of the root is a little bit more

massive than the mesial one. The enamel base on
the labial side of the tooth is almost straight, only
slightly bent towards the apex. On the lingual side,
this division is strongly bent towards the point and
extends to nearly one half of the tooth height. The
teeth are small.

Our comparison of this fossil species with the
recent species Galeocerdo cuvieri (LE SUEUR,
1822) from seas around Cuba has revealed the fol-
lowing differences: the latter has a shorter and
blunter apex of the tooth crown. The root is wide
and only slightly bent, the central protuberance is
indistinct, and the central nutritive foramen is
missing. The distal apex of the tooth root is longer
than the mesial one. The mesial margin is gradually
slightly bent. The distal margin after a sharp angle
has only slight tendency to fall towards the tooth
root in comparison with the fossil species. The size
of the compared recent tooth is almost identical
with that of the fossil teeth, see PI. XIX, fig. 3.

R e m ark s: LERICHE (1938) has reported this
species from the Miocene of Trinidad. BIGELOW
and SCHROEDER (1948) note that the recent species
lives in tropical and subtropical seas. It is the noto-
rious tigre shark which is commonly 4 m long, but
sometimes its length attains as much as 9 m. One of
the most dangerous sharks, it lives in both open seas
and near-shore areas. Fossil ones are known from
the Eocene to Pliocene. HANO and SENES (1953)
have reported it from the Eggenburgian near
Rapovce, Slovakia. SCHULTZ (1971) gives its
stratigraphic range from the Oligocene to Pliocene
and, aside from other occurrences of this species,
describes also those in the Badenian of the Devin-
ska Novd Ves, Slovakia. BRZOBOHATY and
SCHULTZ (1971, 1973) report not very rich occur-
rences of this species from the marine Pliocene
throughout the Paratethys. BHALLA and PRA-
MENDRA (1975) have noted it from the Miocene in
the vicinity of Baripado, India. BARTHELT et al.
(1991) note that the species described at Walberts-
weiler, Germany is smaller and is not identical with
big teeth known e. g. from Florida. BOSCH et al.
(1975) report this species from the Middle Miocene
of the eastern Netherlands, but from the Lower
Pliocene they mention only the genus Galeocerdo.
HOLEC (1987) has found teeth of this species in
Miocene (Badenian) sediments near RohoZnik,
western Slovakia. As remains of a whale skeleton
were found nearby, he assumes that sharks either
attacked this whale or preyed on its dead body.
During the conservation of the whale bones, we
have noticed narrow scars on the bones, and a frag-
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ment of the point of a shark tooth was wedged at the
end of one such scar. (See Pl. XXII, fig. 2). It is
noteworthy that we have found 12 teeth of this spe-
cies in the vicinity of the whale skeleton, and no
other teeth have been found here. No other shark
teeth have even been found anywhere else in Mio-
cene clays of this location. The margin of a whale
bone was literally sawn through by teeth (see the
remarks to the species Isurus retroflexus).

Aetobatis BLAINVILLE, 1816
Aetobatis arcuatus L. AGASSIZ, 1843

Pl. XX, fig. 1

1938 Aetobatis arcuatus L. AGASSIZ — M. LERICHE:
Contribution 24 1" étude des Poissons fossiles etc., 8.

1953 Aetobatis arcuatus AG. — V. HANO, J. SENES:
Spodnomiocénna fauna pri Rapovciach, 331,
Pl. 50, fig. 2.

1971 Aetobatis arcuatus L. AGASSIZ, 1843 — R.
BRZOBOHATY, O. ScHULTZ: Die Fischfauna
etc., 722, PL. 6, fig. 6, 7. In: F. STEININGER,
J. SENES: Chronostratigraphie und Neostrato-
typen etc.

1971 Aetobatis arcuatus AGASSIZ, 1843 — O.
ScHULTZ: Die Selachier — Fauna etc., 332, Pl
4, fig. 24.

1973 Aetobatis arcuatus L. AGASSIZ, 1843 — R.

BRZOBOHATY, O. ScHULTZ: Die Fischfauna
der Innviertler etc., 658, Pl 1, fig. 6. In: A.
Paprp, F. ROGL, J. SENES: Chronostratigraphie
und Neostratotypen etc.

R em ark s: HANO and SENES (1953) have re-
ported this species from Rapovce (Eggenburgian).
Leriche has noted it from the Upper Miocene at
Quebrada del Camino, Venezuela, and referred to it
as an animal living in tropical and subtropical seas.
Schultz has described remains of this species' tooth
plates from the Miocene at Devinska Nova Ves,
Slovakia. BRZOBOHATY and SCHULTZ (1973) high-
light its fairly scarce occurrences in the marine
Miocene of the Paratehys. BOSCH (1975) notes that
stingrays prefer shallow near-shore expanses of
seas, with a rich benthonic fauna and abundant
vegetation needed to fix their eggs.

Mammalia

Cetacea BRISSON, 1762
Odontoceti FLOWER, 1867
Squalodontidae BRANDT, 1873
Squalodon sp.

Pl XXI, fig. 1
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Only one tooth has been found. It has two roots
and an almost black, wrinkled, partly damaged,
crown. MULLER (1970) notes that this genus oc-
curred in the Miocene of Europe and in the Middle
and Upper Miocene of North America. The up-to-
4.9-m-long animal had three incisors, one canine
tooth, eight to nine premolar and three molars in
each half of the jaw. Teeth on the upper and lower
jaw are very similar to each other and so are the
premolars and molars. The total tooth height is 42
mm. The crown is 18.8 mm high and 23.1 mm long.
The Mucin find resembles the species Squalodon
bariensis Jourdan, 1861. COLAcCICCHI (1960) has
described and depicted its lower jaw and several
teeth from the Miocene of southern Sicily. He has
also given the tooth dimensions which suggest that
our find might be a premolar rather than a molar.
ROTHAUSEN (1968) has divided the squalodon finds
into the groups S. catulli ZIGNO, 1876 and S.
bariensis (JOURDAN, 1861). We have only a single
tooth and therefore can make no definitive conclu-
sion. GROMOVA and BARANOVIC (1981) note that
the superfamily Squalodontoidea lived from the
Oligocene to Miocene in Europe, North America
and Australia.

Delphinidae ? genus et species indet.
PL. XX, fig. 2a, b, fig. 3

BENEDEN and GERVAIS (1880) have depicted the
rostral part of the upper jaw of the species Chas-
modelphis acutus which is very much alike our find
(Pl. XXI, fig. 2). In addition, it may possibly be as-
signed to the genus Schizodelphis.

We have also unearthed three simple peg-like
teeth with a simple root which belonged to sea
mammals, possibly dolphins. The total tooth lengths
are as follows /in mm/: 1-45.9,2 —-42.5,3 —-37.0.
As the roots are a little flattened laterally, we have
measured mesial (longer) and buccal-lingual
(shorter) dimensions: 1 —11.6 x 9.0, 2 — 10.0 x 8.7,
3-83x7.0.

Biostratigraphy and Paleoenvironment

As is suggested by Fig. 3, numerous shark genera
and species occur throughout the Miocene, and
some, such as the genus Squatina, even from
the Upper Cretaceous to Pliocene. Nevertheless,
some species indicate that the sediments are Lower
Miocene in age. Such species include e.g. Mitsu-
kurina lineata which occurs only sporadically
in our collections, possibly because it is an
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tion to stratigraphy, climate and marine environment

abyssal species Carcharoides catticus and Isurus
benedeni are further examples. Remains of the
latter are very scarce in the Miocene of Europe.
This species is a pelagic one. Finally, a mention
should be made of Procarcharodon chubutensis
which also well indicates the Lower Miocene. This
pelagic shark did not quite avoid also near-shore
waters. The age of the sediments concerned is partly
suggested by the size of teeth of some shark species,
mainly the genera Isurus and Procarcharodon
whose size increases over their phylogenic
evolution. Furthermore, the table shows that most
species lived in the tropical and subtropical zones.
However, some species preferred cold water. This
applies largely to cosmopolitan species and to those
accomodated to life in greater depths near the
seafloor. Such species comprise e. g. Notidanus
primigenius, Squalus sp., Mitsukurina lineata,
Carcharoides catticus and Galeocerdo aduncus. In
contrast, shallow near-shore zone is indicated by
Squatina  sp., Synodontaspis  acutissima, 8.
cuspidata, Isurus hastalis, I desori, Aetobatis
arcuatus and stingrays of which only remains of tail
thorns have been found. Most of these sharks,
however, lived also in pelagic waters. Species
which did not come too close to the shore include
Isistius triangularis, Squalus sp. and possibly

others. The sedimentary environment here therefore
was fairly far away from the shore and was con-
nected with an open sea. The percentage of clearly
shallow-water forms, such as Aetobatis arcuatus,
whose preferable habitat is infralittoral, is very low.
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PETER HOLEC — MIROSLAV HORNACEK — MILAN SYKORA

Spodnomiocénna fauna Zralokov
(Chondrichthyes, Elasmobranchii) a vePryb
(Mammalia, Cetacea) od Muéina na juZnom
Slovensku

Resumé

V spodnomiocénnych morskych sedimentoch juhoslovenskej
panvy pri obci Muéin j. od Lucenca bola najdena bohat4 fauna
Zralokov, ale aj zvysky velryb. Lokalita — prirodzeny odkryv v
zareze potoka — sa nachadza asi 2 km sv. od obce Mucin. Si tu
odkryté egenburské sedimenty morského pdvodu patriace
spodnofilakovskému stvrstviu. Toto shvrstvie predstavuje
hiavna horninovih masu Cerovej vrchoviny a podiela sa na
stavbe jz. Casti Lucenskej kotliny (VAss, D.—ELECko, M.,
1992). Nalez Zralo&ej fauny a velryb dokazuje spodnomiocénny
vek tychto sedimentov. Indikuji to druhy Mitsukurina lineata,
Procarcharodon chubutensis, Carcharoides catticus a Isurus
benedeni. Ostatné druhy s v miocéne priebezné, nicktoré uz od
vrchnej jury, ako napr. Squatina sp. Spolotenstvo Zralokov a
velryb indikuje skor sedimentaéné prostredie vzdialenejsie od
pobreZia spojené s otvorenym morom.

Vysvetlivky k obrazkom

Obr. 1 Prehladna mapka Slovenska. Obec Mucin je vyznaCend
¢iernym bodom.

Obr. 2 Situaény naértok lokality pri obci Mucin s nilezom
fosilngj fauny Zralokov a morskych cicavcov. Lokalita je
oznacena Ciernym bodom.

Obr. 3 Rozsirenie opisanych druhov (alebo rodov) vo vztahu k
stratigrafii, podnebiu a morskému prostrediu.
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Vysvetlivky k obrazkom

Obr. 1 Prehl'adn4 mapka Slovenska. Obec Muéin je vyznafena
¢iernym bodom.

Obr. 2 Situacny nacrtok lokality pri obci Muéin s nalezom
fosilnej fauny Zralokov a morskych cicavcov. Lokalita je
oznatend Eiernym bodom.

Obr. 3 Rozsirenie opisanych druhov (alebo rodov) vo vztahu k
stratigrafii, podnebiu a morskému prostrediu.

Vysvetlivky k fototabulkam

Fototab. VIII
Obr. 1-4 Notorhynchus primigenius (AGASSIZ, 1843), (No. 1-4)
a— labidlna plocha, b — lingudlna plocha, 2:1

Fototab. IX

Obr. 1-2 Isistius triangulus (PROBST, 1878), (No. 5, 6);

Obr. 34 Squalus sp. (No. 7, 8) a — labidlna plocha, b —
lingualna plocha, 10:1

Fototab. X

Obr. 1-2 Squatina sp. (No. 9, 10) 4:1;

Obr. 3-5 Synodontaspis acutissima (AGASSIZ, 1844), (No. 11—
13) 2:1

Obr. 6 Mitsukurina lineata (PROBST, 1879),
labiélna plocha, b — lingualna plocha

(No. 14) 2:1; a—

Fototab. XI

Obr. 1, 3 Synodontaspis acutissima (AGASSIZ, 1844), (No. 15,
17) 2:1

Obr. 2, 4-6 Synodontaspis cuspidata (AGASSIZ, 1844) (No. 16,
18-20) 2:1; a— labialna plocha, b — lingualna plocha



Fototab. XII

Obr. 1 Synodontaspis cuspidata (AGASSIZ, 1844), (No. 20)
2]

Obr. 2 Carcharoides catticus (PHILIPPI, 1846), (No. 21), 2:1
Obr. 3, 5 Isurus retroflexus (AGAsSIZ, 1843), (No. 22, 25) 2:1
Obr. 4 Isurus hastalis (AGASSIZ, 1843), (No. 23, 24) 2:1; a —
labialna plocha, b — lingudlna plocha

Fototab. XIII

Obr. 1, 2 Isurus retroflexus (AGASSIZ, 1843), (No. 22-25) 2:1
Obr. 3, 4 Isurus desori (AGASSIZ, 1843), (No. 26, 27) 1,5:1; a —
labialna plocha, b — lingualna plocha

Fototab. XIV

Obr. 1, 2 Isurus benedeni (LE HON, 1871), (28, 29) 1,5:1

Obr. 3 Procarcharodon chubutensis (AGASSIZ, 1843), (No.
30) 1,5 :1; a — labidlna plocha, b — linguélna plocha

Fototab. XV
Obr. 1,2 Procarcharodon chubutensis (AGASSIz, 1843) (No. 31,
32), 1,5:1; a— labialna plocha, b — linguélna plocha

Fototab. XVI

Obr. 1-4 Hemipristis serra AGASSIZ, 1843 (No. 33-36); 4 —s
fragmentom &el'uste; 2:1; a — labidlna plocha, b — lingualna
plocha

Fototab. XVII
Obr. 1-3 Hemipristis serra AGASSIZ, 1843 (No. 37-39); 2:1; a—
labialna plocha, b — lingualna plocha

Fototab. XVIII
Obr. 1-2 Carcharhinus priscus (AGASSIZ, 1843), (No. 40-41), 4:1

Explanations to Plates

P1. VIII
Fig. 1-4: Notorhynchus primigenius (AGASSIZ, 1843) (No. 1-4)
a—labial, b — lingual face. 2:1

Pl IX
Fig. 1-2: Isistius triangulus (PROBST, 1878), (No. 5, 6) Fig. 3—
4: Squalus sp. (No.7, 8) a— labial, b — lingual face. 10:1

PLX

Fig. 1-2: Squatina sp. (No. 9, 10) 4:1

Fig. 3-5: Synodontaspis acutissima (AGASSIZ, 1844) (No. 11—
13321

Fig. 6: Mitsukurina lineata (PROBST, 1879) (No. 14) 2:1, a —
labial, b — lingual face.

Pl XI

Fig. 1, 3 — Synodontaspis acutissima (AGASSsIz, 1844), (No. 15,
17).2:1,

Fig. 2, 46 — Synodontaspis cuspidata (AGAssIZ, 1844) (No.
16, 18-20) 2:1 a— labial, b — lingual face.

Pl XII

Fig. 1 — Synodontaspis cuspidata (AGASSIZ, 1844) (No. 20) 2:1
Fig. 2 — Carcharoides catticus (PHILIPPI, 1846) (No. 21), 2:1
Fig. 3, 5 — Isurus retroflexus (AGASSIZ, 1843) (No. 22, 25) 2:1
Fig. 4 — Isurus hastalis (AGASSsIZ, 1843) (No. 23, 24) 2:1, a —
labial, b — lingual face.

Obr. 3-4 Carcharhinus similis (PROBST, 1878), (No. 42-43),
4:1; a— labialna plocha, b — linguélna plocha

Fototab. XIX

Obr. 1, 2, 4-6 Galeocerdo aduncus AGASSIZ, 1843, No. 44,
45, 46,47, 48

Obr. 3 Galeocerdo cuvieri L. — recentny (Kuba), 2:1; a —
labialna plocha, b ~ lingualna plocha

Fototab. XX

Obr. 1 Aetobatis arcuatus (AGASSIZ, 1843), (No. 49), 2,5:1,
fragment zuba

Obr. 2 — chvostovy tfii raje genus et species indet. (No. 50)
Obr. 3 klbové plaska tela stavca Zraloka? Procarcharodon (No.
51)1.5:1

Fototab. XXI

Obr. 1 Squalodon sp. (No. 52) ?spodny premolar, 1,5:1

Obr. 2 fragment rostrlnej ¢&asti vrchnej &eluste druhu
?Chamsodelphis acutus alebo rod Schizodelphis (No. 53) 1:1
Obr. 3 Delphinidae gen. et sp. indet. (No. 54, 55, 56) 1,5:1

Fototab. XXII

Obr. 1 Isurus retroflexus (AGASSIZ, 1843), (No. 57), pohl'ad na
labidlnu plochu zubnej korunky s mnozstvom ryh spdsobenych
tvrdymi Castami potravy, napr. kostami morskych stavovcov.
Sipky oznacuji hlavné smery pohybu zuba. Ryhy oznadené
3ipkou 2 a 3 mohli vzniknat pri prudkych pohyboch hlavy z
boka na bok. 15:1.

Obr. 2 kost’ velryby z RohoZnika (miocén—baden) prehryznuta
Zralokom pravdepodobne druhu Gealeocerdo aduncus s ryhami
po zuboch a so zapichnutym hrotom Zralo¢ieho zuba (oznaleny
Sipkou). 2:1. Této kost’ je uloZena v zbierkach katedry geoldgie
a palcontolégie PFUK.

PIL. XIII

Fig. 1, 2 — Isurus retroflexus (AGAssIz, 1843) (No. 22-25) 2:1
Fig. 3, 4 — Isurus desori (AGASsiz, 1843) (No. 26,27)1,5:1,a
— labial, b — lingual face.

PL X1V

Fig 1,2 — Isurus benedeni (LE HoN, 1871) (28,29)1,5:1
Fig. 3 — Procarcharodon chubutensis (AGASsiz, 1843) (No. 30)
1,5 : 1, a— labial, b — lingual face.

PL. XV
Fig. 1, 2 — Procarcharodon chubutensis (AGAssiz, 1843) (No.
31, 32), 1,5: 1, a— labial, b — lingual face.

PL. XVI
Fig. 1 —4 — Hemipristis serra AGASSIz, 1843, (No. 33-36) 4 —
with a jaw fragment. 2:1, a — labial, b — lingual face.

Pl. XVII
Fig. 1-3 — Hemipristis serra AGASSIZ, 1843, (No. 37-39) 2:1,
a— labial b — lingual face.

PlL. XVIII

Fig. 1, 2 — Carcharhinus priscus (AGAsSiz, 1843), (No. 40—41)
4:1

Fig. 3, 4 — Carcharhinus similis (PROBST, 1878), (No. 42-43)
4:1, a— labial, b — lingual face.
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PL XIX
Fig. 1, 2, 4 — 6 — Galeocerdo aduncus AGASSIZ, 1843, (No. 44,
45, 46, 47, 48)

Fig. 3 — Galeocerdo cuvieri L. — recentny (Kuba), 2:1, a —
labial, b — lingual face.

PL XX

Fig. 1 — Aetobatis arcuatus (AGASSIZ, 1843) (No. 49) 2.5:1 a
tooth fragment

Fig. 2 — stingray tail thorn, genus et species indet. (No. 50)

Fig. 3 — Joint face of a shark vertebra ? Procarcharodon. (No.
51) 1.5:1

PL. XXI

Fig. 1 — Squalodon sp. (No. 52) ? lower premolar. 15:1 Fig. 2 -
fragment of the rostral part of upper jaw of the species
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?Champsodelphis acutus, or genus Schizodelphis. (No. 53) 1:1
Fig. 3 — Delphinidae gen. et sp. indet. (No. 54, 55, 56) 1.5:1

Pl XXII

Fig. 1 — Isurus retroflexus (AGAsSIz, 1843) (No. 57), a view of
the tooth-crown labial face with a number of scars caused by
hard parts of prey, such as bones of sea vertebrates. Arrows
mark the main direction of tooth movement. Scars marked by
arrows 2 and 3 may have been formed when the shark flung its
head to and fro. 15:1 Fig. 2 — A whale bone from RohoZnik
(Miocene—Badenian) bitten through by a shark probably of the
species Gealeocerdo aduncus bearing tooth scars and with a
wedged point of a shark tooth (marked by arrow). 2:1. This
bone is deposited in the collections of the Department of
Geology and Paleontology, Faculty of Natural Sciences,
Comenius University.
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ADRIENA ZLINSKA

Biostratigrafické $tiidium miocénnych sedimentov z Modry n/Cirochou

na zaklade foraminifer

2 obr., 1 tab., 2 fototab. (XXIII, XXIV), angl. resumé

Khiéové slova: spodny miocén, foraminifery, biostratigrafia

A b s tr a c t Paleontological investigations in the 1950
(CecHOVIC, 1953, SENES, 1955) and in 1985 (HOLZKNECHT)
based on surface samples collected near the village of Modra
nad Cirochou determined Miocene age of local beds, but failed
to specify it in more detail.

Micropaleontological investigations of drillhole MCV-1
(Fig. 1) have provided more information on the age of these
Lower Miocene sediments. Our study of foraminifer fauna has
proven Eggenburgian age of the clayey lithofacies. The charac-
ter of foraminifer assemblages suggests a shallow-water, littoral
biotope.

Z prehPadu vyskumov

Pri geologickom mapovani v roku 1951 nasiel CE-
CHOVIC (1953) miocénne usadeniny na severnom
Gpéti pohoria Vihorlat. Vystupy miocénnych vrstiev
nasiel v niekol’kych odkryvoch v okoli obci Modra
n/Cirochou a DIhé n/Cirochou.

Stratigrafickym a biofacidlnym vyskumom
tychto sedimentov sa zaoberal aj SENES (1955).
Z lokality, ktora sa nachadza asi 1 km juZne od obce
Modra n/Cirochou, ziskal makrofaunu poukazujicu
na spodnomiocénny vek, pravdepodobne helvét
(Chlamys macrotis SOW.). Foraminifery z tychto
vrstiev boli v§ak preplavené z vrchnej kriedy.

HOLZKNECHT (1985) Studoval z uvedenej lo-
kality mikrofaunisticky obsah vzoriek a okrem re-
sedimentovanej fauny z kriedy a paleogénu nasiel aj
spodnomiocénnu, bliZSie neSpecifikovanu faunu.

Mikrofaunistické zhodnotenie vrtu MCV-1

Vo vrte MCV-1, lokalizovanom jz. od obce Modra nad
Cirochou (obr. 1), bolo s cielom $tidia foraminiferovej
mikrofauny vyhodnotenych 23 vzoriek z hibky 16,50~
298,0 m. Miesta odberu vzoriek s vyznacené v litolo-
gickom profile vrtu (obr. 2).

Modra
,.Cir:

oMCV-1

0

- =

—

N
x
3

Obr. 1 Mapka lokalizacie vrtu

Foraminiferové asociacie sii v prevaZnej miere
tvorené plankténom (hlavne rod Globigerina),
ktorého vzrastové parametre indikuji plytka,
pribrezni zénu. Typicky spodnomiocénny planktén
zastupujO druhy: Globigerina angustiumbilicata
BOLLI, Globigerina woodi woodi JENKINS,
Globigerina woodi connecta JENKINS, Globigerina
cf. dubia EGGER, Globigerina bolii lentiana ROGL a
Globigerina ciperoensis cf. ottnangiensis ROGL. V
pavnach centrdlnej Paratetydy sa tieto druhy
vyskytuju do otnangu, posledné dva do najspod-
nejSieho karpatu (ROGL, 1985).

Pritomnost’ bentosu je ve'mi vzacna. Z druhov
vyskytujuacich sa do egenburgu boli zistené len dva:
Almaena osnabrugensis (MUNSTER) a Cyclammina
praecancellata VOLOSHINA. Od egeru sa obja-
vuje bentonickd forma Bolivina fastigia CUSHMAN.
Boli zistené aj priebezné druhy z paleogénu do
spodného miocénu.

RNDr. A. ZLINSKA, CSc., Geologicky tstay Dionyza Stira, Mlynska dolina I, 817 04 Bratislava
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Hibka v m

Druhy

16.50-16.90

-19.40

18.40

36.10-36.40

36.30-36.90

54.50-55.00

58.00

57.00-

74.50-74.70

76.00-77.00

95.00-95.40

95.80-96.80

115,00-115.10

116,40-117.40

135.00-135.50

136.20-137.20

154.80-155.10

156.30-157.30

173.30-174,30

196.30-197,30

216.00-217.00

237,30-238.30

256.60-257.60

275.00-276.00

297.00-298.00

Globigerina angustiumbilicata BOLLI

+

+

+

Globigerina cf._apertura CUSH

Globigerina bollu lentiana ROGL

Globigerina ciperoensis cf_ottnangiensis ROGL

Globigerna aff_ciperoensis ottnangiensis ROGL

Globigerina cf_dubia EGGER

Globigerina obesa BOLLI

Globigerina officinalis SUBB

+

+

Globigerina praebulloides BLOW

Globigerina ex gr. praebulloides BLOW

Globigerina praebulloides leroy BANNER-BLOW

Globigerina praebulloides praebulloides BLOW

Globigerina sp

Globigerina woodi connecta JENK

Globigerina woodi woodi JENK..

Globoguadrina sp.

Globorotalia semivera HORNIBROOK

Lenticulina arcuatostriata HANTK

Stilostomella sp.

Almaena osnabrugensis (MUNSTER)

Ammonia becaru (L)

+

Bolivina ex gr. fastigia CUSHM

Bolivina hebes MACFAD

Caucasina schischkinskayae SAM

Ceratocancris haueri (ORB.)

Cibicides sp.

Cyclammina praecancellata VOLOSH

Hanzawaia boueana (ORB.)

Haplophragmoudes fragilis HOEGL.

Haplophragmoides sp.

Nonion commune (ORB.)

Oridorsalis umbonatus (RSS.)

Porosononium granosum (ORB.)
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Obr. 2 Litologicky profil vrtu MCV-1

Zastapenie jednotlivych druhov foraminifer je
uvedené v tabulke.

Pritomn4 mikrofauna indikuje morské prostredie
s normalnou salinitou a plytkoneritick( zénu.

Z ostatnych organickych zvyskov sa vo vzorkach
zachovali ihlice hab, ostne jezoviek, ojedinele radio-
laria, rybie zabky a ilomky juvenilnych gastropédov.

Biostratigrafické zavery

Vysledky Stadia foraminifer vo vrte MCV-1 mozno
zhrnut’ takto:

1. Foraminifery ziskané z vrtu MCV-1 s naj-
vdcsou pravdepodobnostou potvrdili egenbursky
vek ilovitych sedimentov, vzhladom na ojedinely
vyskyt foriem Globigerina bollii lentiana ROGL a
Globigerina ciperoensis cf. ottnangiensis ROGL,
nevyluujeme ani mladsi vek (najspodnejsi karpat).

2. Pritomna mikrofauna poukazuje na morské
prostredie normalnej salinity.

3. Vzrastové parametre najdenej mikrofauny po-
ukazujia na plytka, pribrezna zénu.
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Vysvetlivky k fototabulkam

Fototab. XXIII

Obr. 1, 2 Globigerina ex gr. praebulloides BLow
16,5 m

Obr. 3, 4 Globigerina bollii lentiana ROGL
16,5m

Obr. 5 Globigerina obesa BOLLI

16,5 m

Fototab. XXIV

Obr. 1, 2 Globigerina praebulloides praebulloides BLOW
16,5m

Obr. 3 Nonion commune (ORB.)

16,5 m

Obr. 4, 5 Oridorsalis umbonatus (RSS.)

36,1 m

Dizka Gsecky na fototab. XXIII, obr. 3, 4 a fototab. XXIV, obr.
1,2, 3, 5 zodpoveda 100 pum, na ostatnych obrazkoch 10 pm.
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ADRIENA ZLINSKA

Biostratigraphic Study of Miocene Sediments from
Modra nad Cirochou Based on Foraminifers
Summary

Micropaleontological investigations of sediments from drillhole
MCV-1 situated southwest of the village Modra nad Cirochou
have confirmed that these sediments are of Lower Miocene,
probably Eggenburgian age. Studied foraminifers and their size
parameters suggest deposition in a marine littoral environment.

Other fossils in this biotope include sea-urchin spines,
sponge spicules, radiolarians, fish teeths and fragments of ju-
venile gastropods.

Explanations to Figures

Fig. 1 Location of the well MCV-1

Fig. 2 Lithological section of the well MCV-1

situation of samples; loam; andesite; gravels, clays, mudstones,
respectively siltstones
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Explanations to Plates

Pl. XXIII

Fig. 1,2 Globigerina ex gr. praebulloides BLOW
16.5m

Fig. 3,4 Globigerina bollii lentiana ROGL
16.5m

Fig. 5 Globigerina obesa BOLLI
16.5m

PL. XXIV

Fig. 1,2 Globigerina praebulloides praebulloides BLOW
16.5m

Fig.3 Nonion commune (ORB.)
16.5m

Fig. 4, 5 Oridorsalis umbonatus (RSS.)
36.1m

Bar length in P1. XXIII, Figs. 3, 4 and P1. XX1V, Figs. 1,2,3, 5
corresponds to 100 pum, elsewhere to 10 pm.

Tab. 1 Occurrence of the foraminifers in the well MCV-1
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ZDENEK STRANIK — MIROSLAV BUBIK — OLDRICH KREJCi — ROBERT MARSCHALKO —

LILIAN SVABENICKA — MARTIN VUJTA

New Lithostratigraphy of the Hluk Development of the Bilé Karpaty unit

1 text-fig.

A bstract The work deals with the lithostratigraphic divi-
sion of the Hluk development of the Bilé Karpaty unit of the
West Carpathian Magura Flysch. The Hluk development repre-
sents a unique lithofacies which contains a great number of
pelitic rocks ranging from Early Cretaceous (?Barremian,
Aptian) to Eocene. It occurs in the SW part of the Bilé Karpaty
unit in SE Moravia and W Slovakia. Seven formal lith-
ostratigraphic units and one non-formal have been defined or
redefined within the area. Determination of age of these units is
based on microbiostratigraphy (foraminifers and calcareous
nannoplankton). The units have been defined in such a manner
that they can be applied in other areas of the flysch range of
Alpides, not exclusively in Moravia and Slovakia but also in
Poland and Austria.

Introduction

The Bilé Karpaty (White Carpathians) unit of the
Magura group of nappes of the West Carpathians
comprise Hluk and Vlara facies developments (
MATEJKA in BUDAY et al., 1963). POTFAJ (1993)
attributes to the Bilé Karpaty unit an independent
facies and tectonic position and separates it from
the Magura Flysch. The Hluk development of the
Bilé Karpaty unit is built by the Early Cretaceous to
Early Eocene sediments. According to the latest
research, the Middle Eocene sediments which have
been classified so far as a part of the Hluk develop-
ment (STRANIK et al., 1989) should be probably in-
cluded into the outer units of the Magura Flysch
(Raca or Bystrica units).

The Hluk development of the Bilé Karpaty unit
occurs mainly in the SW part of the Bilé Karpaty
Mts. in Moravia and only a small part of it extends
to the Slovak territory. The sediments of the Hluk

development have been thrusted over the Raca unit in
the NW and are limited by the Nezdenice fault system
on the NE. They juxtapose the sediments of the Vlara
development on the SE and E and the Pie-niny Klippen
Belt on the S (including the flysch Ko panice
development first introduced by STRANIK —KREJCI —
MENCIK, 1989) and submerge on the SW under the
Neogene sediments of the Vienna basin. The Hluk and
Kaumberg formations, Pichov Marls and Antoninek,
Svodnice, Nivnice and Kuzelov formations as well as
Paleocene—Eocene variegated beds have been defined
in a stratigraphic sequence of the Barremian—Aptian
to Early Eocene age (see Fig. 1).

This new lithostratigraphic division of the Hluk
development is a result of geological research car-
ried out by the Czech Geological Survey in co-
operation with the Slovak Academy of Sciences,
Bratislava during 1985-93. Geological mapping of
the specified area was done mainly by Z. Stranik, O.
Krejéi, M. Vijta and L. Svabenicka; sedimentologi-
cal research by M. Vijta and R. Marschalko. L.
Svabenicka studied calcareous nannoplankton and
M. Bubik the foraminifers.

The standard nannoplankton Cretaceous CC
zones sensu SISSINGH (1977) and PERCH-NIELSEN
(1985) as well as the Paleogene NP zones sensu
MARTINI (1971) have been applied for bio-
stratigraphic evaluation in the studied area. Plank-
tonic foraminifers have been biostratigraphically
evaluated using CARON zonation (1985) and P
zones sensu BLOW (1979). Agglutinated fo-
raminifers have been studied using GEROCH and
NOWAK zones (1984).

RNDr. Z. STRANIK, CSc., RNDr. M. Buik, RNDr. O. KREJCI,
00 Brno, Czech Republic

RNDr. M. VUiTA, Czech Geological Survey, Leitnerova 22, 602

RNDr. L. SVABENICKA, CSc., Czech Geological Survey, Klarov 3, 118 21 Praha, Czech Republic
RNDr. R. MARSCHALKO, DrSc., Geological Institute of the Slovak Academy of Sciences, Dibravska cesta 9, 814 73 Bratislava,

Slovakia.
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Hluk Formation

History: The name "Schichten von Hluk" was used
for the first time by PAUL (1890, p. 497) for
"weissliche Sandsteine oder sandige Mergel" or"
plattige, lichte meist kalkige Mergel mit zahlreichen
Fucoiden (Chondriten)" and for "gelb-lichweisse,
Fucoidenfiihrende Kalkmergel" on page 508 in the
same publication.

Name: derived from the name of the village of
Hluk in SE Moravia. The Czech name: "hlucké
souvrstvi".

Type locality: a road cutting on the outskirts of
the Hluk village.

Reference section: Hluk V-4 borehole.

Thickness: hard to detect due to being strongly
tectonically affected. As the boreholes indicate, it
exceeds 120 metres.

Lithology and facies characteristics: According
to MATEJKA (in BUDAY et al., 1963), the lower part
of the formation is characterised by black-grey and
black claystones and by calcareous claystones and
marls. These include a few schliers (up to 30 cm
thick) and layers of grey-green, blue-green, and
sometimes dark spotty claystones. Rarely occur in-
tercalations (up to 12 cm) of white-grey marlstone,
shale limestone and layers of silici-calcareous fine
grained sandstone (up to 15 cm). The amount of

Agglutinated Nanno- | Planktonic-
ini zones | foraminifera
e Rggeein LITHOSTRATIGRAPHY S
zones
i | 22 *3
NP 11
Reophax Kuzelov
) .
nodulosus Formation P6
. NP 10
Paleocene-
-Ef)cene TN ot e
: e DN S P 7,5 | (|l A e s MY
< beds Nivnice NP3
- Formation NP 7 P4
: Rzghakina Suchov NP 6
B P fisistomea T T (] (SRR U el
,,,,, NP5
Svodnice NP 4
Fonsmion Filipov T R SORESY ) st
lithofacies NP 2
- [ CC 26 T A mayaroensis _|
P G.gansseri
Ma Hormosina Puchov \> cCc2s -— U.gansseri
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Fig. 1. Stratigraphic correlation chart of the Hluk development of the Bilé Karpaty unit.
Legend: *1 — local agglutinated foraminifera zones (zones of GEROCH and NOWAK, 1984, modified), *2 — standard calcareous
nannofossil zones of SISSINGH (1977), PERCH-NIELSEN (1985), and MARTINI (1971), *3 — planktonic foraminifera zones of CARON

(1985) and BLow (1979).
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claystones decreases in higher levels of the forma-
tion. There are more frequent 3—35 cm thick (rarely
up to 80 cm) intercalations of white-grey and
brown-grey, fine and very fine grained cherty fu-
coidal limestone with graded bedding and affected
by bioturbation. Thin intercalations of grey, dark
laminated shaly limestone appear sporadically. The
number and thickness of the limestones intercala-
tions increase in the upper part of the formation.

From the sedimentological point of view, hemi-
pelagites and pelagites prevail over carbonate tur-
bidites. Deposition took place in the area of basin
plain and slope. The extensive occurrence of pelites
rich in organic matter indicates a limited water cir-
culation. The bioclastic material and carbonate mud
of the allodaphic limestones were brought by occa-
sional turbidity currents, probably from shallower
zones of the bathyal.

Radiolarians predominate in some levels of the
Hluk Formation, while agglutinated foraminifers are
more frequent in others. Presence of rare foramini-
feral calcareous benthos and plankton indicates a
period of probably decreased CCD. In places, the
richness of radiolarians and the presence of dark
pelites suggest increased plankton productivity re-
sulting in anoxic conditions at the bottom. Se-
quences with the claystone interlayers rich in or-
ganic matter contain usually poor agglutinated-fo-
raminifers assemblage which can be classified as
the biofacies B (sensu KUHNT-KAMINSKI-
MOULLADE, 1989). This assemblage is usually pre-
sented as being tolerant to water with a low oxygen
content. Assemblages of the Plectorecurvoides al-
ternans Zone are generally of the flysch-type bio-
facies (sensu KUHNT-KAMINSKI MOULLADE, 1. c.)
and document a better oxygenated environment of a
lower slope supplied with fine detritus.

Boundaries: The Hluk Formation is the oldest
discovered lithostratigraphic unit of the Bilé Kar-
paty unit. It appears in tectonic fragments in the
Bilé Karpaty nappe. The underlying beds of the
Hluk Formation are not known. Its upper boundary
with younger lithostratigraphic units is not clear
either. The Hluk Formation contacts a younger
Kaumberg Formation as shown in the borehole
Hluk M-1 (VUITA et al., 1990, unpublished report)
and in the boreholes Hluk HAG-1 and HAG-3
(MENCIK et al., 1956, 1958, unpublished documen-
tation).

Age: VASICEK (1947) considered the Hluk For-
mation older than Senonian — based on his studies
of foraminifers. He described 6 new species of ag-
glutinated foraminifers, important for the stratigra-

phy of the Early Cretaceous and defined 4 micro-
faunal zones. HANZLIKOVA in MATEIJKA and ROTH
(1956) attributes a wider regional occurrence
(Silesian unit) to some of these zones. Sporadic mi-
crofauna, mainly from the lower pelitic layers of the
Hluk Formation, belongs to the Barremian to Aptian
age according to the classification by HANZLIKOVA
(I. c¢.) and in BUDAY et al. (1963). A rich in species
and well-diversified foraminiferal benthos as well
as poor plankton from higher layers of the Hluk
Formation is classified by HANZLIKOVA (. c.) as
Aptian to Albian. The Aptian-Albian age is docu-
mented also by nannoconid and coccolith assem-
blages in boreholes of Hluk V-3, HAG-1 and HAG-
3 (HANZLIKOVA, 1984, unpublished report). The
same age (Aptian—Albian) is assigned on the basis
of nannoplankton studies to the Hluk Formation in
boreholes Hluk V-2, V-3 and V-4 by SVABENICKA
(1984, unpublished report).

Revision of boreholes and surface samples from
the Hluk Formation resulted in a new specification
of the two stratigraphically different assemblages of
agglutinated foraminifers: the older part containing
Pseudoreophax cf. cisownicensis GEROCH (?Barre-
mian, Aptian—?Early Albian) and the younger part
(Late Albian, Plectorecurvoides alternans Zone,
sensu GEROCH and NOWAK, 1984). The presence of
planktonic foraminifers of the Hedbergella gorba-
chikae Zone in the Hluk V-3 borehole confirms the
uppermost Aptian age. The older assemblage con-
taining Pseudoreophax cf. cisownicensis was found
in the Hluk V-3 borehole and in the 8R/2 test
trench. Agglutinated benthos of P. alternans Zone
was found for example in the Hluk HAG-1 and M-1
boreholes.

Distribution: The Hluk Formation occurs in tec-
tonic fragments in the front of the Bilé Karpaty unit
in the localities of Dilce, S of Hluk and in the SE
slope of Ostrozské Pole, SW of Hluk. The Hluk
Formation was proved by numerous boreholes in
these localities and also some outcrops found in dug
holes SW of Ostrozska Nova Ves and in the cutting
of a road at the W edge of Blatnicka.

Equivalents: The Hluk Formation was both litho-
logically and stratigraphically correlated with the
Lower Cretaceous Vefovice and Lhoty Formations
of the Silesian unit of the Moravskoslezské Beskydy
Mts. (KODYM and ROTH, 1946; PLICKA, 1957;
HANZLIKOVA in MATEJKA and ROTH, 1956, and in
BUDAY et al., 1963) and with the Wolfpassing and
Bartberg members of the "Nordzone" of the Wie-
nerwald (HANZLIKOVA, 1984 — unpublished report).
Lithologic and stratigraphic equivalents occur in the
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"Schottenhofen Zone" where the Kahlenberg and Laab
nappes of the Wienerwald contact one another.

Kaumberg Formation

History: The name of the Kaumberg Formation was
proposed by GOTZINGER in GRILL and KUPPER
(1954, p. 47) for a "Serie diinnbdnkiger Kiesel-
kalke, Kalkquartzite und bunter Schiefer, mit Ein-
schaltungen von Sandsteinen, wahrscheinlich in den
héheren stratigraphischen Lagen". Its lithological
content, stratigraphy (Late Cretaceous—?Paleocene)
and its position within the Wienerwald Flysch
(underlying the Laab Formation of the Laab nappe)
was specified by PREY (1962). This name replaces
the name "Gbely Formation" that was used to de-
scribe the variegated Upper Cretaceous strata of the
Bilé Karpaty and Rala units (HANZLIKOVA, 1984,
unpublished report; STRANIK et al. 1986, unpub-
lished report; STRANIK et al., 1989; STRANIK —
KREJCI-MENCIK, 1989; ELIAS—SCHNABEL—
STRANIK, 1992, POTFAJ, 1993). The Gbely Forma-
tion in this meaning has never been formally de-
fined as a new lithostratigraphic unit. The name
Gbely Formation was recently preoccupied for
Dacian sediments of the Vienna basin (BARTEK,
1989)

Name: after the village of Kaumberg, Austria,
(Wienerwald).

Type locality: cut-bank of Triesting river near
the farmstrad Hofstdtter (PLOCHINGER-PREY,
1993).

Reference  sections: the spring area of the
Mandat brook, the N slope of the Zrubenec hill of
the Slovak-Moravian border range.

Thickness: The thickness of the Kaumberg For-
mation varies and is difficult to be estimated due to
its intense folding. It reaches up to about 100 metres
in the Hluk development.

Lithology and facies characteristic: The Kaum-
berg Formation of the Hluk development is charac-
teristic by grey, greenish-grey, green but mostly
brown-red non-calcareous claystones. The varico-
loured claystones are spotted and sheared. Clay-
stones contain scarce thin intercalations of blue-
grey silici-calcareous and blue-green fine-grained,
usually dark laminated siliceous sandstone.

The lithofacies of the Kaumberg Formation in
the Magura Flysch and in the Pieniny Klippen
Belt (Kopanice development, STRANIK-KREICi—
MENCIK, 1992) is relatively uniform.

The Kaumberg Formation is represented by
hemipelagites and turbidites sedimented under the
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CCD level. They are basinal sediments deposited in
the area from bathyal to abyssal environment with
highly oxygenated bottom waters. The abyssal ag-
glutinated foraminifers belong to the Recurvoides —
Paratrochamminoides assemblage, less frequently
to Labrospira — Praecystammina assemblage (sensu
KUHNT — KAMINSKI-MOULLADE, 1989). They evi-
dence minimal or non-existing fine detritus input
and oligotrophic conditions. There was a drop in the
CCD in the Late Senonian, which locally resulted in
the appearance of calcareous agglutinated species
(e. g. Goesella rugosa HANZLIKOVA, Mandét area).

Boundaries: The relation of the Kaumberg For-
mation to the underlying and overlying strata has
not been definitely proved in the Hluk development.
According to the Hluk HAG-1 and M-1 boreholes,
the Kaumberg Formation overlies the stratigraphi-
cally older Hluk Formation in the Hluk surround-
ings. Compared to the Kaumberg Formation, the
younger Pichov Marls that are situated above the
Kaumberg Formation in the boreholes show a great
biofacial and paleobathymetric contrast. In the inner
part of the Hluk development, the Svodnice Forma-
tion most probably overlies the Kaumberg For-
mation.

Age: On the basis of rich assemblages of agglu-
tinated foraminifers, the Kaumberg Formation was
newly divided into Plectorecurvoides alternans,
Bulbobaculites  problematicus, Uvigerinammina
jankoi and Hormosina gigantea zones (sensu
GEROCH and NOWAK, 1984). These zones docu-
ment Cenomanian — Late Senonian age.

Distribution: The Kaumberg Formation occurs in
the Hluk development at the base of the Bilé Kar-
paty nappe and its individual tectonic slices. Its su-
perstructure is formed by relatively narrow stripes
that show only red-brown eluvium on the surface.
Existence of the formation has been proved by nu-
merous boreholes (Hluk V-3, HAG-1, HAG-3, M-1
etc.). The Kaumberg Formation also occurs in the
Vléra development of the Bilé Karpaty unit, in the
Raca unit and in the Kopanice development of the
Pieniny Klippen Belt.

Equivalents: The Kaumberg Formation in the
Bilé Karpaty unit was refered as the Gbely Forma-
tion. In the Kaumberg Formation it is possible to
include the variegated, finely rhythmic flysch,
newly defined in the Vlara development of the Bilé
Karpaty unit as the OndraSovec Member (POTFAJ,
1993). In the Raéa unit, the Kaumberg Formation is
defined as Lower Variegated Member (MATEJKA
and ROTH, 1949), or the KnéZpole Member (ELIAS,
1976). HANZLIKOVA (1984, unpublished report)



compares the Kaumberg Formation to the Varie-
gated Godula Member of the Silesian unit, the Late
Cretaceous variegated sediments of the Fore-Ma-
gura unit, and the upper part of the Bartberg Mem-
ber (GRON et al., 1972) in the "Nordzone" of the
Wienerwald. In the Magura Flysch and in the Pie-
niny Klippen Belt flysch of the Polish Carpathians,
the Kaumberg Formation is equivalent to the Mali-
nowa Formation (BIRKENMAJER, 1977).

Pichov Marls

History: The Pachov Marls were described by STUR
(1860, pg. 87), from the Vah region in Slovakia. He
presents their characteristics as follows: "..Die
Gesteine dieser Formation sind vorziiglich Mergel,
meist licht gelblich-grau und rétlich, ..Da nunn
aber mit den petrographisch auffallenden Mergeln
der oberen Kreide, die ich der Kiirze wegen Pu-
chower Mergel nennen will, auf vielen Stellen
Sandsteinschiefer und Mergelschiefer wechsel-
lagern, ...". ROTH (1943, unpublished report) for the
first time mentioned them within the Hluk devel-
opment.

Name: by the town of Pachov in the central Vah
region, Slovakia. The Czech name is "plchovské
sliny".

Reference section: Okluky brook, SW of Hluk.

Thickness: estimated at 100 m.

Lithology and facies characteristics: The Pachov
Marls belonging to the Hluk development of the
Bilé Karpaty unit are characteristic by red, highly
calcareous claystones and marls, grey-green, occa-
sionally spotted and schliered. They are hemipela-
gites deposited in the bathyal above the CCD. The
abundant calcareous foraminiferal benthos together
with agglutinated foraminifers of the slope biofacies
(sensu  KUHNT-KAMINSKI-MOULLADE,  1989)
prove the depths of the middle slope. The local oc-
currence of planktonic foraminifers mostly in the
Upper Maastrichtian indicates a drop in the lyso-
cline.

Boundaries: The lower boundary of the Pichov
Marls is defined by different authors in different
ways. According to KODYM and ROTH (1946),
MATEIJKA and ROTH (1956), PLICKA (1957), ROTH
in BUDAY et al. (1967) the Pichov Marls are on-
lapped on the Lower Cretaceous Hluk Formation
after Cenomanian—Early Senonian hiatus. In the
Hluk HAG-1, M-1 and other boreholes, the
Pachov Marls join the Kaumberg Formation
(HANZLiKOVA, 1984 — unpublished report, STRANIK
et al., 1989). The existence of rocks overlying the

Pachov Marls in the Hluk development has not been
confirmed. They may be the Paleocene-Eocene
variegated beds.

Age: The foraminifera assemblages were earlier
assigned to the Campanian-Maastrichtian
(VASICEK, 1947, HANZLIKOVA in MATEJKA and
ROTH, 1956 and in BUDAY et al., 1963). The zones
recently found in the Maastrichtian are: Globotrun-
cana falsostuarti Zone (borehole Hluk M-1), Gans-
serina gansseri biochrone (outcrop in the field S of
Hluk) and Abathomphalus mayaroensis Zone
(borehole Hluk HAG-1 and test ditches Hluk 8R
and 1R documented by ROTH in 1943) of planktonic
foraminifers and Hormosina gigantea Zone, sensu
GEROCH and NOWAK (1984). The examination of
calcareous nannoplankton has confirmed the exis-
tence of the interval from CC23b Zone containing
nannofossils Quadrum trifidum (STRADNER) PRINS
and Prediscosphaera grandis PERCH-NIELSEN to
CC25 Zone which contains Lithraphidites quadra-
tus BRAMLETTE and MARTINI and Micula murus
(MARTINI) BUKRY. These biostratigraphic data de-
fine the stratigraphic range of the Puchov Marls in
the whole Maastrichtian.

Distribution: The Pachov Marls in the Hiuk de-
velopment rarely outcrop to the surface. They have
been encountered by numerous boreholes and dug
holes near Hluk.

Equivalents: From the lithological and micro-
biostratigraphical point of view the Pachov Marls of
the Hluk development correspond to the Upper
Senonian part of the Pichov Marls of the Pieniny
Klippen Belt (= Gbel'any Marls, sensu HASKO and
SAMUEL, 1977).

Antoninek Formation

History: VUITA et al. (1989) described this forma-
tion as a new occurrence of the Upper Cretaceous in
the Magura Flysch.

Name: after Svaty Antoninek hill (e. p. 349) near
Blatnice village. The Czech name is "antoninecké
souvrstvi".

Type locality: small abandoned pit quarry 800 m
ESE of church on the Svaty Antoninek hill (e. p.
349), the cadaster of the Blatnice village, SW
Moravia.

Reference section: Blatnice M-1 borehole.

Thickness: several tens of metres (incomplete
thickness).

Lithology and facies characteristics: The Antoni-
nek Formation is at the type locality characterised
by turbidite rhythms usually up to 3 metres thick.
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On the base, they are formed by grey and brown-
grey sandy-silty limestone or sometimes by blue-
grey detrital limestone with frequent quartz grains,
and by brown-grey, highly calcareous claystone or
marlstone and light ochre marl from 15 to more than
300 cm thick. The observed thickness of the forma-
tion is 8,5 m at the type locality. The Antoninek
formation was observed in the entire 100 metres
depth interval of the Blatnice M-1 borehole situated
several tens of metres SW of the type locality. In the
borehole, the Antoninek Formation has a flysch
character with prevailing pelites. Turbidite rhythms
are formed by grey, fine-grained sandstone of paral-
lel or ripple lamination (Tb, Tc). The sandstone
passes to grey siltstone and than to black-grey and
green-grey calcareous claystone with chondritic
spots at places. On the base of thicker turbidite
rhythms, massive medium-grained sandstone (Ta) is
developed. The pelitic interval (Te) of these
rhythms usually begins with grey silty limestone or
marl. Rarely, intercalations of grey fine-grained
laminated and light grey massive limestone occur.

The agglutinated assemblages of the flysch-type
biofacies from hemipelagites rarely contain typical
elements of slope biofacies (sensu KUHNT-
KAMINSKI —MOULLADE, 1989), and at times,
uniquely, even calcareous benthos and plankton
(Blatnice M-1 borehole). The sedimentation of the
Antoninek Formation took place at a boundary of
the middle and the lower slope near the oscillating
CCh:

Boundaries: The lower and upper boundaries of
the formation are unknown. VUITA et al. (1989)
presumed that the Antoninek Formation builds up a
tectonic slice, incorporated in the Hluk development
of the Bilé Karpaty unit. On the basis of its
lithological resemblance to the Svodnice Formation
it may be presumed that the Antoninek Formation
represents local facies of the Svodnice Formation.

Age: In the Blatnice M-1 borehole nannozones
from CC20 to CC23 were stated. These zones are
correlated with the Late Campanian—Early Maas-
trichtian. The agglutinated and unique planktonic
foraminifers from the Campanian-Maastrichtian
interval do not contradict these results. The exis-
tence of the Maastrichtian at the type locality is
confirmed by the assemblage of planktonic fo-
raminifers containing Globotruncanella petaloidea
(GANDOLFI), G. havanensis (VOORWIK) and Glo-
bigerinelloides subcarinatus (BRONNIMANN) and
calcareous nanoplankton with Arkhangelskiella
cymbiformis VEKSHINA and Prediscosphaera
grandis PERCH-NIELSEN. Maastrichtian large fo-
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raminifers Siderolites vidali (DOUVILLE) and Orbi-
toides cf. apiculata SCHLUMBERGER (determined by
J. Salaj, personal communication) have been found
in turbidite sandy limestone at the type locality.

Distribution: The Antoninek Formation is known
to occur in rather isolated, small outcrops in the
area between Blatnice and Hluk.

Equivalents: From lithological point of view, the
highly calcareous claystone or marlstone of the
Antoninek Formation resemble the SnéZnica Mem-
ber of the Pieniny Klippen Belt (VUITA et al.,
1989).

Svodnice Formation

History: The name Svodnice Formation was used
for the first time by PESL (1968) for Paleocene
strata composed mainly of marlstone. These were
encountered by Blatni¢ka-1 borehole (depth interval
250-375 m) which was situated in the SW part of
the Bilé Karpaty unit. Lithology of the formation
was described by MENCIK and PESL (1966). They
separated it from the “Upper Paleogene complex”
on the basis of the Paleocene foraminifers deter-
mined by M. Holzknecht. The stratigraphic range
and occurrence of the Svodnice Formation was re-
cently studied by STRANIK et al. (1989), STRANIiK—
KREJCI-MENCIK  (1989), SVABENICKA (1990,
1994), SVABENICKA and BUBIK (1992) and POTFAJ
(1993).

Name: by the Svodnice brook emptying into the
Morava river near the N periphery of Veseli nad
Moravou. The Czech name is "svodnické
souvrstvi".

Type locality: the abandoned quarry near Svaty
Stépan village in the Vlara Pass, Vlara development
of the Bilé Karpaty unit.

Reference sections: Blatni¢ka-1 borehole, Hruby
potok brook in the Filipov Valley (Filipov lithofa-
cies) and some outcrops at Kazivec brook SE from
Suchov village (Suchov lithofacies).

Thickness: Maximum thickness is estimated at
about 1000 m.

Lithology and facies characteristics: The rocks
forming the Svodnice Formation are typical turbi-
dites. Flysch rhythms are formed by alternating
grey, green-grey, and brown-grey calcareous clay-
stone of typical shard disintegration and blue-grey
fine to coarse grained calcareous greywacky sand-
stone. The thickness of claystone intercalations and
intercalated beds ranges from tens of centimetres to
metres and they usually predominate over sand-
stone. Turbidite rhythms on the base often contain



turbidite laminated interval (Tb) or current-ripple or
convolute (Tc) interval. The presence of light mica
and dark planty debris is significant. Usual bio-
glyphs and stream erosion marks occur on lower
plates of sandstone. In places, intercalated beds of
brown maristone to very fine grained limestone
(rarely with chondrites) are present. Distal Filipov
and proximal Suchov lithofacies (of the Svodnice
Formation) can be distinguished within the area of
the Hluk fault system. The Filipov lithofacies can
be found in the S part of the investigated area and
represents the older part of the Svodnice Formation.
The Suchov lithofacies is younger and occurs N of
the Filipov lithofacies.

The Svodnice Formation in the Hluk develop-
ment of the Bilé Karpaty unit (except the Suchov
lithofacies) is characterised by classical mature
turbidites. Aggradation megacycles and absence of
slip deformations, wash-outs, erosion channels and
ephemeral streams confirm sedimentation at the
lower part of turbidite fans. Sandstone beds of de-
bris flow character are typical for the Suchov litho-
facies (sensu WALKER, 1978). The presence of ag-
glutinated foraminifers of the flysch-type biofacies
(mainly tubular forms) in hemipelagic sediments
indicates sedimentation in lower slope area (see
KUHNT —KAMINSKI-MOULLADE, 1989).

Boundaries: The Upper Cretaceous Kaumberg or
even Antoninek Formations underlie the Svodnice
Formation in the Hluk development. Overlying
Nivnice Formation is laterally interfingering with
the Svodnice Formation within the stratigraphic
interval from NP6 to NP8 nannozones of the Upper
Paleocene. It cannot be ruled out that the Svodnice
Formation locally changes into the Paleocene—
Eocene variegated beds laterally and upwards. The
Svodnice Formation is the youngest part of the
Vlara development of the Bilé Karpaty unit.

Age: ?Late Maastrichtian—Paleocene. Calcareous
nannoplankton assemblages confirm the Maastrich-
tian and (predominantly) Paleocene age of the Fili-
pov litofacies. The Maastrichtian ones belong to the
CC25 and CC26 zones and those of the Paleocene
to the NP2, NP4 and NP4-NP5 zones (middle and
upper part of Early Paleocene to the base of Late
Paleocene). Planktonic foraminifera assemblages of
the Maastrichtian and Paleocene (P2 biochron) were
found in the same facies. Nannoplankton zones
NP5, NP6, NP7 and NP8 and planktonic fo-
raminifers of biochron P4 (Late Paleocene) were
found within the Suchov facies.

SVABENICKA (1994) studied calcareous nanno-
plankton from the Blatni¢ka-1 borehole. In the

depth interval from 250 to 375 m Paleocene assem-
blages were found of the NP3 Zone with Crucipla-
colithus tenuis (STRADNER) HAY and MOHLER, C.
intermedius VAN HECK and PRINS and Chiasmo-
lithus danicus (BROTZEN) HAY and MOHLER, of
NP5 biochron with Fasciculithus billii PERCH-
NIELSEN, F. janii PERCH-NIELSEN and numerous
specimens of Chiasmolithus edwardsii (ROMEIN)
VAN HECK and PRINS and NP6 Zone with Helio-
lithus kleinpelli SULLIVAN.

SVABENICKA and BUBIK (1992) reported on
Campanian calcareous nannoplankton and Cam-
panian—Maastrichtian foraminiferal plankton from
the Kloko¢nik brook in the Filipov valley. Nanno-
plankton from this locality was newly re-evaluated
and the species Micula swastica STRADNER and
STEINMETZ and M. murus (MARTINI) BUKRY were
found, which evidence on Late Maastrichtian age
(CC25¢ zone).

Opinions regarding the age of the Svodnice For-
mation of the Hluk development vary. SVABENICKA
and BUBIK (e. p.) reported on the occurrence of
Late Cretaceous foraminifers and nannoplankton
without the presence of Paleogene species in some
sequences of the Filipov lithofacies as evidence of
the Late Senonian (Maastrichtian) age. Based on
geological aspects some authors (STRANIK—KREJCi—
MENCIK, 1989 and POTFAJ, 1993) date the Svodnice
Formation to Paleocene. This is to make data in
POTFAJ (1993) more accurate.

Distribution: The Svodnice Formation occurs in
the Hluk and Vlara developments of the Bilé Kar-
paty unit. The Suchov and Filipov litofacies are re-
stricted in their occurrence only to the Hluk devel-
opment.

Equivalents: The lithostratigraphical equivalent
of the Svodnice Formation in the Magura Flysch of
the West Carpathians is unknown. From the litho-
facial and stratigraphical point of view the Laab
Formation in the Wienerwald Flysch is the closest
(ELIAS—SCHNABEL-STRANIK, 1990).

Nivnice Formation

History: The name was introduced by STRANIK et
al. (1989, unpublished report).

Name: after the village of Nivnice in SE Mora-
via, the Czech name is "nivnické souvrstvi".

Type locality: an abandoned quarry in Nivnice.

Reference section: steep slope over the Veli¢ka
river in Louka village.

Thickness: reaches 600 m.
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Lithology and facies characteristics: The Nivnice
Formation is characterised by fine to medium rhyth-
mic flysch, with prevailing claystones. Turbidite
rhythms usually start by fine grained calcareous-
greywacky sandstone with thickness ranging from
several to 40 cm, with ripple, convolute or parallel
lamination (Tb-c). The claystone is slightly brown,
light grey, green-grey and calcareous, alternating in
stripes and thin beds. Thin intercalations of dark
grey and grey-green hemipelagic claystone are pre-
served in the highest level of rhythms. Rare are the
occurrences of homogenous sandstones and sand-
stones with gradded bedding (up to 250 cm thick)
with claystone clasts up to two metres in size
(debris flows). Brown-grey and green-grey calca-
reous claystone alternating with fine-grained sand-
stone with current-ripple lamination predominate in
the youngest Eocene part of the formation. Sand-
stone intercalations are usually 10 cm, rarely 50 cm
thick, claystone intercalations are up to 285 cm
thick.

The Nivnice Formation has sedimented by slow
deposition stage from the body or the tail of the
turbidity flow in distal parts of basin. Thicker beds of
coarse clastic material can be classified as talus-flow.

The presence of agglutinated foraminifers of
flysch-type biofacies with tubular astrorhizids in he-
mipelagic sediments indicates conditions of the
lower slope (see KUHNT-KAMINSKI-MOULLADE,
1989). The presence of calcareous benthonic and
planktonic foraminifers in places probably indicates
variations in the CCD level.

Boundaries: The Svodnice Formation is under-
lying the Nivnice Formation (shown at Mandat
Brook). Biostratigraphic data evidence contempora-
neous deposition of both formations during the Late
Paleocene with probable lateral transition between
them. It cannot be excluded that in the other parts of
the Hluk development, the Nivnice Formation, un-
derlies and parallels so-called Paleocene-Eocene
variegated beds. The Kuzelov Formation is the
overlier.

Age: Late Paleocene — early Early Eocene. Well-
preserved nannoplankton, with a high species di-
versity predominate, and it can be assigned to NP6—
NP10 Zones. Sediments from the type locality in
Nivnice contain nanofossils of the upper part of
Late Paleocene — NP9 Zone with Discoaster multi-
radiatus BRAMLETTE and RIEDEL, Fasciculithus
involutus BRAMLETTE and SULLIVAN and F.
schaubi HAY and MOHLER.

The low diversity of planktonic foraminifera as-
semblages made it possible to distinguish bio-
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chrones of P4 and P6 zones, which are correlated
with the Late Paleocene—Early Eocene age.

Distribution: The Nivnice Formation is wide-
spread within the Hluk development. Because out-
crops are not abundant, it is difficult to differentiate
this formation from the overlying KuZelov Forma-
tion. An isolated tectonic slice of Nivnice Forma-
tion was found within the Vlara development of the
Bilé Karpaty unit near the E edge of Strani village.

Equivalents: The Nivnice Formation was de-
scribed as part of the "Upper Paleogene complex of
the Bilé Karpaty unit" (MATEJKA and ROTH, 1956,
MATEJKA in BUDAY et al., 1963).

Kuzelov Formation

History: The sediments of this formation were de-
scribed by STRANIK et al. (1989) as the "sequence
with predominance of claystones".

Name: from the village of Kuzelov, SE Moravia.
The Czech name is "kuZelovské souvrstvi".

Type locality: a clay-pit for the brickworks at
Javornik.

Thickness: about 250 m.

Lithology and facies: The formation is charac-
teristic by a preponderance of grey, green-grey and
brown-grey, occasionally calcareous claystones,
which are In places secondarily red-brown. The pe-
lagic interval (Tf) sensu PIPPER (1978) of dark-grey
claystone is relatively abundant. Intercalations of
fine-grained calcareous sandstone with parallel rip-
ple or convolute lamination are enclosed within the
claystone. Thicker beds of sandstone (over 1 m) are
rare. Intercalations, several cm thick, of rusty brown
pelocarbonate are typical.

The KuZelov Formation is pelitic flysch with tur-
biditic rhythms of a thickness ranging from several
to 300 cm or more. Parallel and ripple lamination of
sandstone is evidence of sedimentation on the lower
part of turbidity fan flow regime. The frequent oc-
currence of hemipelagites (Tf), and turbidite pelitic
sediments that differ in colour, can be explained
by the presence of various suspensions of turbidites,
which flowed over the lobes and turbidity fans and
thus the clay was redeposited in deeper parts of the
basin under the CCD level.

Agglutinated benthos of the flysch-type biofa-
cies with a preponderance of tubular forms evi-
dences the depths of lower slope (see KUHNT-
KAMINSKI — MOULLADE, 1985).

Boundaries: The KuZelov Formation is underlain
by the Nivnice Formation or Paleocene-Eocene va-



riegated beds. The KuZelov Formation represents
the youngest sediments at the Hluk development.

Age: The Kuzelov Formation at the type locality
in the Javornik village is characterised by the
assemblages of agglutinated foraminifers with Eo-
cene  marker species Reophax  elongatus
GRZYBOWSKI. Foraminiferal plankton of the P6
Zone (Early Eocene) is numerous in places.

The lowermost part of the KuZelov Formation
contains the calcareous-nannoplankton assemblage
with Discoaster multiradiatus BRAMLETTE and
RIEDEL, Lophodolithus nascens BRAMLETTE and
SULLIVAN and Fasciculithus schaubii HAY and
MOHLER, an assemblage which corresponds to the
Late Paleocene (boundaries of NP9 and NP10
zones). The assemblage with Tribrachiatus contor-
tus (STRADNER) BUKRY, 7. orthostylus SHAMRAI,
Zygrhablithus bijugatus (DEFLANDRE) DEFLANDRE,
Transversopontis pulcher (DEFLANDRE) PERCH-
NIELSEN etc. can be correlated with the upper level
of the NP10 Zone to the NP10/NP11 zones bound-
ary. The highest levels of the Kuzelov Formation
with Sphenolithus radians DEFLANDRE, Tribrachia-
tus orthostylus SHAMRALI and Cyclococcolithus for-
mosus KAMPTNER correspond to the lower level of
NP11 zone, e. g. early Early Eocene.

Distribution: The formation is only defined W of
the Hluk fault system, where forms a brachysyncli-
nal closure. In the remaining part of the Hluk devel-
opment this formation cannot be distinguished from
the Nivnice Formation due to insufficient outcrops.

Equivalents: In the past, the sediments corre-
sponding to the Kuzelov Formation were described
as a part of the "Upper Paleogene complex of the
Bilé Karpaty unit" (MATEIKA and ROTH, 1956,
MATEJKA in BUDAY et al., 1963).

Paleocene-Eocene variegated beds

History: In the past, variegated beds of the Paleo-
cene and Early Eocene was classified as a part of
the "Lower Group of the Paleogene of the Hluk de-
velopment of the Bilé Karpaty unit (MATEJKA and
ROTH, 1956).

Reference sections: excavation for the foundation
of a building situated about 75 m from the dam of the
reservoir S of Hluk village; the ditch of a path in the
fields going southward from Hluk, 150 m S of the
bridge over the Borsice brook; Hluk HAG-1 borehole
(depths 121,1-121,2 m and 126,7-127,1 m).

Thickness: several tens of metres.

Lithology and facies characteristic: thin bedded
flysch with entirely prevailing pelites. It is charac-

terised by slightly calcareous red and green-grey
claystones closing thin intercalations of green-grey
silici-calcarreous fine grained sandstone.

The sedimentation of the Paleocene-Eocone
variegated beds took place under lower slope con-
ditions under the CCD level, which is proved by the
presence of the agglutinated-foraminifers assemblage
of the flysch-type biofacies (sensu KUHNT— KAMINSKI
— MOULLADE, 1989) with numerous tubular forms.
This assemblage differs from the abyssal assemblages
of the Kaumberg Formation.

Boundaries: Due to insufficient outcrops, the
over- and the underlying beds of the Paleocene-
Eocene variegated beds in the Hluk development of
the Bilé Karpaty unit are not known. It is presumed
that this variegated beds are a basin bottom facies
that laterally replace flysch fan sediments of Paleo-
cene and Eocene age.

Age: Paleocene — Early Eocene. Some of the
variegated claystones of the Hluk HAG-1 borehole
(e. g. 121,1-121,2 and 126,7-127,1 m), tectonically
blended with the Kaumberg Formation and the
Piachov Marls, might belong to the Paleocene—
Eocene variegated beds of the Hluk development.
The assemblage with Glomospirella grzybowskii
(JURKIEWICZ), Rzehakina epigona (RZEHAK), Hor-
mosina velascoensis (CUSHMAN), Recurvoidella
lamella  (GRZYBOWSKI), Ammolagena clavata
(JONES and PARKER), large trochamminoids and
recurvoids most probably belongs to the Paleocene.
Paleocene—Eocene variegated beds show a certain
microfaunal resemblance to the Nivnice Formation
and at the same time to the Beloveza Formation of
the Raca unit. An assemblage containing Reophax
nodulosus BRADY belongs to the Lower Eocene,
was obtained from a red-brown eluvium found in a
field path ditch S of Hluk. Red-brown claystone and
grey-green calcareous claystone was found in the
foundations dug for a building near a reservoir S of
Hluk. The grey-green calcareous claystone contains
planktonic foraminifera of the P4 biochron with
species: Subbotina triloculinoides (PLUMMER), S.
velascoensis (CUSHMAN), Morozovella ex gr. oc-
clusa (LOEBLICH et TAPPAN) and Acarinina con-
vexa (SUBBOTINA). An assemblage of calcareous
nannofossils without discoasterids, containing He-
liolithus kleinpelli SULLIVAN (NP6 Zone) was fur-
ther found in the sample. The red-brown claystone
contained reduced, exclusively agglutinated assem-
blage whose biofacies closely resembled that of the
Hluk HAG-1 borehole assemblages noted above.

Distribution: The Paleocene-Eocene variegated
beds of the Hluk development of the Bilé Karpaty

65



unit outcrop in narrow, often interrupted stripes that
are in places tectonically blended with the Kaum-
berg Formation of the same lithology. In the Hluk
development they are exposed mostly in the form of
red eluvial clays.

Equivalents: From the lithofacial and strati-
graphic point of view the Paleocene-Eocene varie-
gated beds resembles the Beloveza Formation of the
Raga and Bystrica units and the variegated clay-
stones of the Pro¢ Formation in the Kopanice de-
velopment of the Pieniny Klippen Belt. "The Mid-
dle Eocene variegated beds" included into the Hluk
development by STRANIK et al. (1989), belong ac-
cording to the latest research to the outer units of
the Magura Flysch.
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Nova litostratigrafie hluckého vyvoje
bélokarpatské jednotky
Resumé

Bélokarpatska jednotka magurské skupiny pfikrovii Zapadnich
Karpat je ¢lenéna na hlucky a vlarsky facialni vyvoj. Hlucky
vyvoj b&lokarpatské jednotky je tvofen sedimenty spodni kfidy
az spodniho eocénu. Pro hlucky vyvoj jsou charakteristické
spodnoeocenni vrstvy, které ve vlarském vyvoji bélokarpatské
jednotky chybéji.

Hlucky vyvoj bélokarpatské jednotky ma hlavni roz3ifeni v
jz. ¢asti Bilych Karpat. Ve vrstevnim sledu barrem—apt aZ eocén
jsou vydélovana souvrstvi hlucké a kaumberské, phchovské
sliny, souvrstvi antoninecké, svodnické, nivnické, kuZelovské a
pestré vrstvy paleocénu az spodniho eocénu.

Hlucké souvrstvi. Nazev Schichten von Hluk pouZil poprvé
PAUL (1890, s. 497). Nézev je podle obce Hluk na jv. Moravé,
Typovou lokalitou je zafez cesty pfi jz. okraji obce Hluk. Moc-
nost souvrstvi podle vrti pfesahuje 120 m. Spodni polohy
souvrstvi charakterizuji €ernodedé az Cerné jilovce, vapnité
jilovce a sliny. Ve vy3sich polohach souvrstvi ubyvé jilovcu.
Cast&ji se objevuji vloZky b&lavé a hnédavé Sedych, jemn& az
velmi jemné zrnitych, misty gradaéné zvrstvenych vapenci s
fukoidy zCasti postizené bioturbaci. Ze sedimentologického
hlediska pfevazuji hemipelagity a pelagity nad karbonatovymi
turbidity. Sedimentace probihala v oblasti panevni ploSiny a
svahu. Bioklasticky materiél a karbonéatova bahna alodapickych
vapencii byla pfindSena ob&asnymi turbiditnimi proudy
pravdépodobné z méléich zén bathyalu. PodloZi hluckého
souvrstvi neni znimo. Ve vrtech Hluk M-1, HIluk HAG-1 a
HAG-3 se hlucké souvrstvi stykd s mlad$im kaumberskym
souvrstvim. Sporadickd mikrofauna prevazné pelitickych
niz8ich poloh hluckého souvrstvi naleZi barremu aZ aptu. Bo-
haty, druhové& dobfe diversifikovany foraminiferovy bentos a
chudy plankton z vy33ich poloh hluckého souvrstvi je fazen do
aptu aZ albu, Apt-albské stafi dokladaji i nanokonova a kokoli-
tova spoletenstva ve vrtech Hluk V-2, 3, 4 a HAG-1, HAG-3.
Hlucké souvrstvi vystupuje v tektonickych atrZzcich v &ele bélo-
karpatské jednotky na lokalitich Dilce j. od Hluku a na jv.
svahu OstroZského pole jz. od Hluku, kde bylo hlucké souvrstvi
prokdzano &etnymi vrty. Drobné vyskyty byly zjidtény v
kopanych sondéch jz. od OstroZské Nové Vsi a v zafezu silnice
pfi z. okraji Blatni¢ky. Hlucké souvrstvi bylo jiz dfive li-
tologicky i stratigraficky korelovano se spodni kiidou slezské
jednotky (vefovické a lhotecké souvrstvi) v Moravsko-slezskych
Beskydech a s Wolfpassing a Bartberg Member s. zony
Videfiského lesa. Litologické a stratigrafické ekvivalenty vystu-
puji v "Schottenhofen Zone" na styku kahlenberského a laab-
ského piikrovu ve Videfiském lese.

Kaumberské souvrstvi. Néazev Kaumberg Formation zavedl
GOTZINGER in GRILL-KUPPER (1954). Timto terminem nahrazu-
jeme nazev gbelské souvrstvi, ktery byl pouZivin pro pestré

svrchnokiidové vrstvy bé&lokarpatské jednotky, pfipadné i
ratanské jednotky magurského flySe (HANZLIKOVA, 1984,
nepublikovano;  STRANIK-KREJCI-MENCIK, 1989;  ELIAS-
SCHNABEL—-STRANIK, 1992). Nazev je podle obce Kaumberg,
Rakousko (Videiisky les). Typovou lokalitou je narazovy bieh
potoka Triesting u Gehéft Hochstitter (PLOCHINGER-PREY,
1993). Mocnost kaumberského souvrstvi je proménliva a pro
silné provrasnéni obtizné stanovitelna. V hluckém vyvoji dosa-
huje okolo 100 m. Kaumberské souvrstvi hluckého vyvoje
charakterizuji Sedé, zelenoedé, zelené, pfevazné vsak rudoh-
nédé nevapnité jilovce. Barevné typy jsou vzajemné skvrnité a
smouhované. Jilovce uzaviraji ojedinélé slabé vlozky mo-
drosedych, kifemitovapnitych a modrozelenych kfemitych jem-
nozrnnych, zpravidla tmavé laminovanych piskovci. Kaumber-
ské souvrstvi reprezentuji hemipelagity a turbidity uloZené pod
hladinou CCD. Jsou to panevni sedimenty deponované v oblasti
bathyalu az abysalu s vysoce oxydovanymi dnovymi vodami.
Vztah kaumberského souvrstvi k podloZznim a nadloZnim
vrstvam neni v hluckém vyvoji jednoznaéné prokazan. V okoli
Hluku se ve vrtech kaumberské souvrstvi styka s niZe leZicim
stratigraficky star§im hluckym souvrstvim. Mlad3i ptachovské
sliny, které v téchto vrtech leZi nad kaumberskym souvrstvim,
vykazuji proti nému znacny biofacidlni a paleobatymetricky
kontrast. Ve vnitini ¢asti hluckého vyvoje je v nadloZi kaum-
berského souvrstvi s nejvétsi pravdépodobnosti svodnické
souvrstvi. V kaumberském souvrstvi hluckého vyvoje byly nové
na zékladé bohatych spolefenstev aglutinovanych foraminifer
vymezeny zony, dokladajici stafi cenoman — svrchni senon.

Piichovské sliny. Plchovské sliny popsal STUR (1860, str.
87) ze stfedniho Povazi na Slovensku. Nézev je podle mésta
Pachov. Mocnost se odhaduje na 100 m. Pachovské sliny
hluckého vyvoje bélokarpatské jednotky charakterizuji éervené
silné vapnité jilovce a sliny, misty Sedozelen& skvrnité a smou-
hované. Jsou to pelagity bathyalu uloZené nad CCD. Hojny
foraminiferovy vapnity bentos spolu s aglutinovanymi fo-
raminiferami svahové biofacie (sensu KUHNT — KAMINSKI and
MOULLADE, 1989) dokladaji hioubky stfedniho svahu. Lokélni
vyskyt planktonickych foraminifer indikuje pokles lyzokliny.
Ve vrtech Hluk M-1 a HAG-1 aj. se stykaji pachovské sliny s
kaumberskym souvrstvim. NadloZi puachovskych slinii v hluc-
kém vyvoji nebylo spolehlivé zjist€no. Foraminiferova
spolegenstva néleZeji campanu az maastrichtu. Na zikladé stu-
dia vapnitého nanoplanktonu byly doloZeny z6ny CC23b az
CC25. V3Zechna biostratigrafickd data urluji stratigrafické
rozsifeni puchovskych slind v celém rozsahu maastrichtu.
Pachovské sliny v hluckém vyvoji vychazeji na povrch v oje-
din€lych odkryvech. Zastizeny byly ¢etnymi vrty a kopanymi
sondami u Hluku. Litologicky i mikrobiostratigraficky od-
povidaji ptchovské sliny hluckého vyvoje svrchnosenonskym
polohdm puchovskych slinti pienidni oblasti (= Gbel'any Marls
— sensu HASKO-SAMUEL, 1977).

Antoninecké souvrstvi. VUITA et al. (1989) popsal toto
souvrstvi jako novy vyskyt svrchni kiidy v magurském fly3i.
Nizev je podle vrchu Sv. Antoninek (k. 349) u Blatnice. Typo-
vou lokalitou je maly jamovy lom 800 m vjv. od Sv. Antoninka
(k.349), katastr obce Blatnice, jv. Morava. Mocnost dosahuje
nékolik mélo desitek metrii. Na typové lokalité charakterizuji
antoninecké souvrstvi turbiditni rytmy mocné do 3 m. Na bazi
jsou tvofeny 3edymi a hnédoSedymi pistitoprachovitymi
vapenci, pfipadné modroSedymi detritickymi vapenci s &etnymi
kfemennymi zrny, vySe hnédaveé Sedymi, silné vapnitymi jilovci
az slinovci a svétle okrovymi sliny. Odkrytd mocnost souvrstvi
na typové lokalit€ je 8,5 m. VEtSi mocnost souvrstvi zastihl
100 m hluboky vrt Blatnice M-1 situovany nékolik malo desitek
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metri jv. od typové lokality. Aglutinované spolegenstvo flySové
biofacie z hemipelagitii obsahuje vzicné typické prvky svahové
biofacic a misty ojedinéle i vapnity benthos a plankton (vrt
Blatnice M-1). Sedimentaci antonineckého souvrstvi lze pied-
pokladat na rozhrani stfedniho a dolniho svahu pobliZ kolisajici
CCD. Spodni a svrchni hranice souvrstvi neni zndma. VUJTA et
al. (1989) pokladali antoninecké souvrstvi predb&Zné za tek-
tonicky utrzek zallenény do hluckého vyvoje bélokarpatské
jednotky. Litologicky vykazuje souvrstvi uritou podobnost se
svodnickym souvrstvim. V profilu vrtu Blatnice M-1 byly
zjistény zény CC20 az CC23 vapnitého nanoplanktonu, tj.
svrchni campan aZ spodni maastricht. Aglutinované a ojedinélé
planktonické foraminifery z intervalu campan-maastricht nejsou
s témito vysledky v rozporu. Na typové lokalité je maastricht
doloZen spoleéenstvem planktonickych foraminifer a vapnitym
nanoplanktonem. V turbiditnich pis€itych vapencich na typové
lokalité byly zjistény maastrichtské velké foraminifery. Silné
vapnité jilovce aZ slinovce antonineckého souvrstvi litologicky
upominaji na sn&Znické vrstvy pienidni oblasti (VUITA et al,,
1989).

Svodnické souvrstvi. Nazev svodnické souvrstvi zavedl PESL
(1968) pro paleocenni vrstvy s pfevahou slinovcii ve vrtu Blat-
ni¢ka-1 (hloubkovy interval 250-375 m), ktery byl situovéan v
jz. Easti b&lokarpatské jednotky. Néazev je podle potoka Svod-
nice, ktery asti do feky Moravy pfi s. okraji mésta Veseli nad
Moravou. Typovou lokalitou je lom u obce Svaty St&pan ve
Vlarském prusmyku naleZejici vlarskému vyvoji bélokarpatské
jednotky. Maximalni mocnost se odhaduje okolo 1.000 m.
Fly3ové rytmy jsou tvofeny stfidanim 3edych, zelenavé Sedych a
hnédosedych typicky stiepovitych vapnitych jilovci s Sedymi a
modro3edymi jemn& aZ hrub& zrnitymi véapnitymi drobovymi
piskovci. V ramci svodnického souvrstvi lze vy€lenit distalni
filipovskou a proximalni suchovskou litofacii. Filipovska lito-
facie je roz3ifena v j. &asti hluckého vyvoje a reprezentuje starsi
¢ast svodnického souvrstvi. Suchovské litofacie je mlad3i a
vyskytuje se s. od filipovské litofacie. Svodnické souvrstvi v
hluckém vyvoji bélokarpatské jednotky, s vyjimkou suchovské
litofacie, charakterizuji klasické zralé turbidity. Agradaéni
megacykly a nepfitomnost skluzovych deformaci, rozmyvi,
eroznich kanald a efemernich toki svéd¢i pro uloZeni ve spodni
Casti naplavovych kuZeld. Pro suchovskou litofacii jsou typické
piskovcové polohy charakteru debris flow. Aglutinované fo-
raminifery flySové biofacie s pfevahou trubicovitych typa v
hemipelagitech svodnického souvrstvi svédEi pro sedimentaci v
oblasti dolniho svahu. PodloZim svodnického souvrstvi v
hluckém vyvoji je nejspiSe svrchnokfidové kaumberské
souvrstvi, pfipadné i antoninecké souvrstvi. S nadloZnim niv-
nickym souvrstvim se svodnické souvrstvi prstovité zastupuje v
stratigrafickém intervalu z6n NP6 aZ NP8 svrchniho paleocénu.
Neda se vylouéit, Ze lokalné svodnické souvrstvi laterdlné i do
nadloZi pfechazi do tzv. pestrych vrstev paleocénu az spodniho
cocénu. Ve filipovské litofacii svodnického souvrstvi byla
zjisténa svrchnokfidova spoleenstva (zony CC25 a CC26
maastrichtu). Dale byla zjisténa paleocenni spolefenstva vapni-
tého nanoplanktonu (zény NP2, NP4 a NP4-NP5) a spoleten-
stva planktonickych foraminifer maastrichtu a paleo-cénu
(biochronu P2). V suchovské litofacii byly vymezeny nano-
planktonové zény paleocénu NP5, NP6, NP7 a NP8 a
spole&enstva planktonickych foraminifer biochronu P4 (svrchni
paleocén). Svodnické souvrstvi je vyvinuto v hluckém i vlar-
ském vyvoji bélokarpatské jednotky. Suchovskd a filipovska
facie je svym vyskytem vazana pouze na hlucky vyvoj. V ma-
gurském flySi Zapadnich Karpat neznime litostratigraficky
ekvivalent svodnického souvrstvi. Litofacidlné i stratigraficky je
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nejblizsi laabskému souvrstvi ve fly3i Videiiského lesa (ELIAS—
SCHNABEL-STRANIK, 1992).

Nivnické souvrstvi. Nazev zavedli STRANIK et al. (1989)
podle obce Nivnice na jv. Moravé. Typovou lokalitou je
opudtény lom (dnes stfelnice) v Nivnici. Mocnost souvrstvi
dosahuje az 600 m. Nivnické souvrstvi je charakterizovano
drobng az stfedné rytmickym flySem s pfevahou jilovci. Tur-
biditni rytmy zpravidla zalinaji jemnozrnnymi vapnitymi
drobovymi piskovci s Eefinovitou, konvolutni nebo paralelni
laminaci (Tb-c). Hnédavé, svétle Sedé, zelenavé Sedé, béZové a
vapnité jilovce se stiidaji v prouZcich a slabych vrstvach. V
nejvyssich Castech rytmi jsou misty zachovéany tenké vlozky
tmavoSedych a $edozelenych hemipelagickych jiloved. Nivnické
souvrstvi se uloZilo ve fazi pomalého ukladéni z vlastniho téla
toku resp. chvostu turbiditniho proudu v distalng&j3ich oblastech
panve. Mocné polohy hrubsich klastik 1ze oznacit jako sufo-
toky. Aglutinované foraminifery flySové biofacie s pfevahou
trubicovitych astrorhizidi v hemipelagitech sv&d&i pro sedi-
mentaci v oblasti dolniho svahu. Misty pfitomné vapnité ben-
tozni i planktonické foraminifery pravdépodobné indikuji
kolisani CCD. PodloZi nivnického souvrstvi tvofi souvrstvi
svodnické. Biostratigrafickd data dokazuji Easovy piekryv obou
souvrstvi ve svrchnim paleocénu, kde se pravdépodobné
laterdlné€ zastupuji. Ned4 se vyloucit, Ze v jiné &asti hluckého
vyvoje nivnické souvrstvi podkladaji a lateriln& zastupuji tzv.
pestré vrstvy paleocénu aZ eocénu. NadloZi tvoii kuZelovské
souvrstvi. Pfevazné dobfe zachovany nanoplankton s vy3si dru-
hovou diverzitou odpovidd zondm NP6 aZ NP10. Sedimenty
typové lokality v Nivnici obsahuji nanofosilie nejvyssiho pa-
leocénu — zény NP9. Nizce diversifikovanid spoledenstva
planktonickych foraminifer umoZnila v nivnickém souvrstvi
vymezit biochrony zén P4 a P6, tj. svrchni paleocén az niZsi
eocén. Nivnické souvrstvi ma v hluckém vyvoji velké rozsifeni.

KuZelovské souvrstvi. Souvrstvi popsali STRANIK et al.
(1989). Nézev je podle obce KuZelov na jv. Moravé. Typovou
lokalitou je téZebna pro cihelnu v Javorniku. Mocnost je okolo
250 m. Souvrstvi charakterizuje vyrazna pfevaha 3edych, zele-
navé a hnédavé Sedych, proménlivé vapnitych jilovci, misty
druhotné Cervenohnédé zbarvenych. Relativné hojné je
pfitomen pelagicky interval (Tf) sensu PIPPER (1978) tma-
vo3edych jilovci. Jilovee uzaviraji slabé vloZzky jemnozrnnych
vapnitych piskovcd s paralelni, Cefinovitou nebo konvolutni
laminaci. Mocné&jsi lavice piskovcil (pfes 1 m) jsou ojedinglé.
Typické jsou centimetrové vloZky rezavé hnédé zbarvenych
pelokarbonati. Paralelni a ¢efinovita laminace piskovel svédéi
pro uloZeni ve spodni €asti tokového reZimu turbiditnich vé&jifa.
Relativné hojny vyskyt pelagiti (Tf) a barevné diferencované
pelity Ize vysvétlit rozdilnymi suspenzemi turbiditnich proudi,
které pretékaly okraje lalokd a ndplavovych véjifi a ukladaly
redeponovany jil v hlubSich &astech panve pfevazné pod
CCD. Aglutinovany benthos flySové biofacie s dominujicimi
trubicovitymi typy doklada hloubky dolniho svahu. PodloZim
kuZelovského souvrstvi je nivnické souvrstvi, pfipadné pestré
vrstvy svrchniho paleocénu aZ spodniho eocénu, KuZelovské
souvrstvi na typové lokalit¢ v Javorniku charakterizuji nizce
diverzifikovana spoletenstva aglutinovanych foraminifer s
eocennimi reophaxy. Misty je hojny foraminiferovy plankton
zony P6. Viépnity nanoplankton z nejniZSich poloh
kuZzelovského souvrstvi obsahuje spole€enstvo odpovidajici
nejvyssimu paleocénu (hranice zén NP9 / NP10). Nejvyssi
polohy kuZelovského souvrstvi odpovidaji spodni €asti z6ny
NPI11. Souvrstvi je vymezeno jen z. od systému hluckych
zlomu, kde tvofi brachysynklinalni uzavér.




Pestré vrstvy svrchniho paleocénu a spodniho eocénu.
Pestré vrstvy svrchniho paleocénu a spodniho eocénu byly v mi-
nulosti fazeny ke spodnimu oddilu paleogénu hluckého vyvoje
bélokarpatské jednotky (MATEIKA-ROTH, 1956). Referenéni lo-
kalitou jsou vykop pro zaklady budovy asi 75 m j. od hrize
vodni nadrZe, j. od Hluku, zéfez polni cesty vedoucinaJ z Hlu-
ku, 150 m j. od mostu pies Bor3icky potok, a déle vrt Hluk
HAG-1 (hloubka 121,1-121,2 m a 126,7-127,1 m). Mocnost
souvrstvi dosahuje nékolik desitek metrii. Pestré vrstvy pfedsta-
vuji drobné rytmicky fly$ s naprostou pfevahou peliti. Charak-
teristické jsou ervené a zeleno3edé jilovee, jen vyjimeéné slabé
vapnité, které uzaviraji slabé vlozky zeleno3edych kiemi-
tovapnitych jemnozrnnych piskovcl. Pestré vrstvy jsou sedi-
menty uloZené v podminkédch dolniho svahu pod hladinou
CCD, jak pro to svéd¢i spole€enstvo aglutinovanych foraminifer

flySové biofacie s hojnymi trubicovitymi typy. Toto spoletenstvo se
znatné lisi od abysélnich spoleenstev kaumberského souvrstvi.

PodloZi a nadloZi pestrych vrstev v hluckém vyvoji bé&lo-
karpatské jednotky neni pro 3patné odkryti objasnéno.
Predpokladame, Ze vrstvy piedstavuji facii panevniho dna, ktera
lateralné zastupuje flySové sedimenty naplavovych kuZela
paleocénu az spodniho eocénu. Pestré vrstvy vychdzeji na
povrch v hluckém vyvoji bélokarpatské jednotky v dzkych,
¢asto neprabéznych pruzich, ve kterych jsou lokalné tektonicky
prohnétené s kaumberskym souvrstvim obdobné litologie. Ve
Spatné odkrytém Gzemi se projevuji velmi &asto jen rudym
jilovitym eluviem. Litofacidlné a stratigraficky jsou pestré
vrstvy blizké beloveZzskému souvrstvi racanské a bystrické
jednotky a pestrym jiloveiim v pro&ském souvrstvi kopanického
vyvoje bradlového pasma.
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ADRIENA ZLINSKA — KLEMENT FORDINAL

Spodnosarmatska fauna zo stretavského suvrstvia z okolia Slanskej Huty

(vychodoslovenska panva)

2 obr; 4 fototab. (XXV-XXVIII), angl. resumé

Klicové slova: spodny sarmat, fauna, kvantitativne vyhodnotenie, paleoekoldgia

A bstract Molluscan, foraminifer and ostracod fauna from
drillhole K-3 at Slanska Huta has been studied. These investi-
gations have allowed us to assign the sediments intersected by
the drillhole to the Stretava Formation of Lower Sarmatian age.
Percentages of some gastropod, foraminifer and in two cases
also ostracod species (genera) have been calculated in three
samples. Paleoecological environment has been reconstructed as
drillhole.

Uvod

Vrt K-3, situovany jv. od obce Slanska Huta (obr. 1)
prenikol sedimenty i vulkanity. Sedimenty sa nacha-
dzali vo vrchnej a strednej Casti vrtu. Obsahovali
faunu miékkySov, foraminifer, ostrakddov, zvysky
zelenych rias, ojedinele klepietka krabov, otolity
ryb a rarky cerva. Stredna Cast’ vrtu tvorili vulka-
nické horniny (andezity, andezitové vulkanoklas-
tika), (obr. 2).

V troch vzorkach, pochadzajicich zo sedimentov
spodnej €asti vrtu, obsahujtcich viac ako 100 exem-
plarov gastropdd, bolo vypoéitané kvantitativne za-
stipenie najhojnejsie sa vyskytujacich druhov (ro-
dov) gastropdd, foraminifer a vo dvoch vzorkach i
ostrakod.

Na zéklade vyhodnotenia vietkych Studovanych
spolocenstiev fosilii boli sedimenty vrtu K-3 zara-
dené do litostratigrafickych jednotiek vy&lenenych
vo Vychodoslovenskej nizine (VASS—CVERCKO,
1985).

Miikkyse

Vo vrte K-3 sa mikkyse nasli v iloch vrchnej a
spodnej c¢asti vrtu. V najvi¢Som mnoZstve boli
zastupené gastropdda, ojedinele sa vyskytovali bi-
valvia, a to iba v sedimentoch vrchne;j &asti vrtu.

Sedimenty vrchnej Casti vrtu (18,4-59,8 m) obsa-
hovali chudobné spoloenstva mikkySov. Vo viésom
mnozstve sa v nich vyskytovali gastropéda Mohren-
sternia banatica JEKELIUS, M. pseudoangulata poli-
tioanei JEKELIUS, M. inflata (HOERNES) a Moesia
sarmatica JEKELIUS. Z bivalvii bol zisteny vyskyt
Musculus  sarmaticus (GATUJEV), Donax lucidus
EICHWALD a Cardium pseudosoceni JEKELIUS.

-]

Obr. 1 Lokalizacia vrtu K-3
1 — vulkanity Slanskych vrchov ne&lenené, 2 — sedimenty
sarmatu (stretavské savrstvie), 3 — lokalizacia vriu K-3
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BohatSie spoloenstva mikky3ov boli zistené v
spodnej Casti vrtu (258,0-284,0 m). V tychto sedi-
mentoch sa nachadzali iba gastropoda. V mnoZstve
jedincov mali dominantné postavenie druhy
Clithon pictus(FERUSSAC) a Bittium reticulatum
COSTA. V menSom mnozZstve sa vyskytovali
Pirenella soceni JEKELIUS a P. picta mitralis
(EICHWALD). Obraz ziskanych spoloCenstiev
gastropod dopliial vyskyt druhov Hydrobia elongata
(EICHWALD), H. stagnalis (BASTEROT), Mohren-
sternia sarmatica FRIEDBERG, Rissoa gracilis
éVAGROVSKY, R. certa gVAGROVSKY', Cerithium
rubiginosum EICHWALD, Clavatula rumana (SIMIO-
NESCU et BARBU) atd’.

Vyskyt rodov Rissoa a Mohrensternia na za-
klade delenia sarmatu podla mikkySov (PAPP,
1954) umoznil zaradit’ §tudované sedimenty do ris-
soovych vrstiev, t. z. do spodného sarmatu.

Foraminifery

Sedimenty vrtu obsahovali autochténnu, zriedkavo i
alochténnu faunu foraminifer. Alochténna zlozka bola
zistena vo vzorkach z hibky 23 m [Globigerina sp., Sti-
lostomella sp., Nonion commune (ORB.) a Dentalina
sp.] a251,7 m (Uvigerina sp. a Nonion sp.).

V sedimentoch vrchnej &asti vrtu K-3, v hibko-
vom intervale 18,0-31,5 m, bol najhojnejsie zasti-
peny druh Ammonia beccarii (L.), pre interval 31,5—
32,7 m bolo charakteristické spoloCenstvo tvorené
druhom Ammonia beccarii (L.) a zastupcami rodu
Elphidium [E. macellum (F.-M.), E. aculeatum
(ORB.), E. angulatum (EGGER) a E. obtusum
(OrRB.)] a v hibkovom intervale 43,2-59,5 m mali
dominantné postavenie miliolidy [7riloculina eggeri
(BoGD.), Cyclophorina haueriana (ORB.), Sinulo-
culina consobrina (ORB.) a Quinqueloculina sp.).

Pre sedimenty spodnej Casti vrtu bol charakteris-
ticky vyskyt spoloCenstiev tvorenych prevaZne
dru-hom Ammonia beccarii (ORB.) a miliolidnymi
foraminiferami [Sinuloculina consobrina (ORB.), S.
mayeriana (ORB.), Triloculina inflata ORB., Adelo-
sina longirostra (ORB.), Cycloforina hauerian
(ORB.) a Quinqueloculina akneriana ORB.]. V men-
Sej miere bol zastapeny rod Elphidium [E. fichte-
lianum (ORB.), E. macellum (F. M.), E. aculeatum
(ORB.) a E. glabrum BYSTRICKA].

Studované spoloenstva foraminifer poukézali
na spodnosarmatsky vek sedimentov vrtu K-3.

Ostrakoda

Vo vrte K-3 boli okrem mikkySov a foraminifer
zistené i pomerne hojné spoloCenstva ostrakéd.

T

Oh s
ol [*:

.
l_op-'.".

L

sl ol [t

1
1

< g =1 vvv] 6
e E39: [E3v
E:'_"V{ § IE 3 8
so{==- 2 e B
'_:' ) 5 [] w0

100 ===

150 A

\

200 A

Obr. 2 Litologicky profil vrtu K-3 (KALICIAK, 1992 in KALICIAK
et al., 1992) s vyzna&enymi miestami odberu vzoriek

1 — kvartérne sedimenty, 2 — ily, ilovce, 3 — prachovce, 4 — pies-
kovce, 5 — $trky, 6 — ryolitové tufy, 7 — epiklastické andezitové
pieskovce, 8 — epiklastické andezitové brekcie, 9 — brekciovité
lavové prady pyroxenického andezitu, 10 — miesta odberu
vzoriek




Kvantitativne najviac zastGpenym druhom vo
vadsine Studovanych spoloCenstiev ostrakoéd bol
Cytheridea hungarica ZAL. V niektorych vzorkéch
mali vyraznejSie zastGpenie druhy Senesia vadaszi
(ZAL.), Miocyprideis sp. (258,3-258,5 m) a Hemi-
cyprideis dacica (HENIAS) (278,5-278,7 m). Obraz
Studovanych spolocenstiev dotvaral vyskyt druhov
Aurila mehesi (ZAL.), ~Aurila" cicatricosa (REUSS),
Hemicytheria omphalodes (REUSS), Callistocythere
sp., Leptocythere sp. a Xestoleberis sp.

Pritomnost’ druhov Cytheridea hungarica ZAL.,
Aurila mehesi (ZAL.) a Senesia vadaszi (ZAL.) po-
ukéazala na spodnosarmatsky vek Studovanych sedi-
mentov.

Iné fosilne zvysky

V sedimentoch vrtu sa okrem uvedenych fosilii
nasli v celom profile zriedkavé zvysky zelenych rias
(Chalmasia morelleti POKORNY a Acicularia tran-
sylvana BANYAI et MORELLET), rirky cerva
Spirorbis heliciformis EICHWALD (258,3-258,5 m),
klepietka krabov (258,0-258,3 m, 278,5-278,7 m) a
otolity ryb' Gobius aff. niger (LINNAEUS) a Gobii-
dae inted (258,3-258,5 m).

Kvantitativna analyza a paleoekolégia

Kvantitativna analyza bola uskutoéneni vo
vzorkach pochadzajicich zo spodnej asti vrtu, v
ktorych bol pocet gastropdd vyssi ako 100. V troch
vzorkach bolo vypocitané kvantitativne zastpenie
najhojnejSie sa vyskytujicich druhov (rodov)
gastropéd, foraminifer a v dvoch vzorkach i
ostrakdd. Zistené boli nasledujice skutoénosti:

Vo vzorke z hibky 258,3-258,5 m mal z gastro-
p6éd dominantné postavenie Clithon pictus (FERU-
SAC) (58,3 %), z foraminifer boli pomerne v rov-
nakom pocte ekofenotypy rodu Ammonia (47,6 %)
a miliolidy (43,8 %), z ostrakéd Senesia vadaszi
(ZAL.) (34,1 %) a Miocyprides sp. (26,0 %). V men-
Som mnoZstve sa z gastropéd vyskytovali Pirenella
picta mitralis (EICHWALD) (11,0 %) a Pirenella so-
ceni JEKELIUS (15,0 %), z foraminifer rod Elphidium
(8,6 %) a z ostrakod Cytheridea hungarica ZAL.
(16,3 %) arod Aurila (8,1 %).

V sedimente z hibky 277,5-278,5 m bol podobne
ako v predchadzajucej vzorke z gastropéd najhojnej-
Sie zastapeny Clithon pictus (FERUSSAC) (40,0 %),
z foraminifer rod Ammonia (77,7 %). V mensom

! Urtil prof. RNDr. R. Brzobohaty, CSc. (PrF Masarykovej
univerzity, Brno, Ceska republika)

mnoZzstve sa z gastropdd vyskytovali Pirenella picta
mitralis (EICHWALD) (19,5 %) a Pirenella soceni
JEKELIUS (18,0 %), z foraminifer miliolidy (14,6 %)
arod Elphidium (7,7 %).

V poslednej skiimanej vzorke z hibky 283,8—
284,0 m mal z gastropéd dominantné zastipenie
Bittium reticulatum COSTA (60,8 %), z foraminifer
miliolidy (59,6 %) a z ostrakdéd Cytheridea hun-
garica ZAL. (36,6 %). V menSom mnozstve boli
z gastropdd zastapené Clithon pictus (FERUSSAC)
(16,0 %) a Pirenella soceni JEKELIUS (8,3 %), z fo-
raminifer rod Ammonia (35,9 %) a Elphidium (4,5 %).

Uvedené kvantitativne zastipenie jednotlivych
druhov (rodov) gastropéd, foraminifer a ostrakod je
odrazom paleoekologickych pomerov a ich zmien.

Clithon pictus (FERUSSAC) obyval prostredie
v hibkovom intervale 3—200 m so salinitou 3—30 %o.
Najhojnejsie sa vSak vyskytoval v hibke 3-30 m a
v prostredi so salinitou 16,5-25,0 % (BALUK,
1970).

Pirenella picta mitralis (EICHWALD) sa najhoj-
nejsie vyskytovala v prostredi so salinitou 15 %o,
zriedkavejsie pri 16—17 %o a vel'mi ojedinele pri 18—
20 %o. Obyvala sublitordlne aZ plytkoneritické
pasmo (SENES, 1956).

Bittium reticulatum COSTA Zije aj recentne v
Atlantickom oceéne, Stredozemnom a Severnom
mori v hibkovom rozmedzi 0-200 m, najcastejsie v
hibke do 100 m a v prostredi so salinitou 15-30 %o
(BALUK, 1970). SENES (1955) konstatuje, Ze tento
druh vyZzadoval biocenézu s rastlinstvom, ilovito-
piescité dno a dobr( aeraciu.

Rod Elphidium je vo vSeobecnosti povazovany
za ukazovatel malej hibky vody. Hojne sa
nachidza v hibke mensej ako 80-100 m
(BOLTOVSKOY-WRIGHT, 1976; POAG, 1981).
Podobne je to i pri rode Ammonia, ktory sa hojne
vyskytuje v hibke 10-50 m a znaSa i silné
vysladenie prostredia (PHLEGER, 1960).

Na zéaklade tychto faktov predpokladame, Ze spo-
loCenstva z hibky 258,3-258,5 m a 277,5-278,0 m
zili pravdepodobne v prostredi so salinitou v roz-
medzi 15-18 %o, na ¢o poukazuje vyskyt Pirenella
picta mitralis (EICHWALD), a spolo¢enstvo z hibky
283,8-284,0 m v prostredi so salinitou vy$Sou ako
18 %o (18-20 %o), na Co poukazuje dominantné
zastapenie druhu Bittium reticulatum COSTA, vyskyt
poddruhu Pirenella picta picta (DEFR.) a nepritom-
nost’ poddruhu Pirenella picta mitralis (EICHWALD)
(SENES, 1956).




Vseobecne mozno konstatovat, Ze spodnosar-
matské sedimenty zastihnuté vrtom K-3 sa
usadzovali v plytkom (do 30 m) fytdlnom a dobre
aerovanom prostredi.

Zhrnutie

Vrt K-3, situovany jv. od obce Slanskd Huta,
prenikol sedimenty (ily, ilovce) a vulkanity (ande-
zity a andezitové vulkanoklastika).

V sedimentoch bola zistena fauna mikkysov,
foraminifer, ostrakod, klepietka krabov, otolity ryb,
zvySky zelenych rias a rirka Cerva.

Na zéklade pritomnosti gastropdéd rodu Rissoa a
Mohrensternia, ostrakéd Cytheridea hungarica
ZAL., Aurila mehesi (ZAL.) a Senesia vadaszi (ZAL.)
sme sedimenty vrtu K-3 zaradili do spodného
sarmatu a v zmysle vy¢lenenych litostratigrafickych
jednotiek (VASS—CVERCKO, 1985) do stretavského
sivrstvia.

Na ziklade paleoekologickych narokov gas-
trop6d a foraminifer nachadzajicich sa vo vrte K-3
moézeme konStatovat, Zze po€as vzniku fosi-
lonosnych sedimentov bolo v tejto Casti vycho-
doslovenskej panvy plytké (do 30 m) fytalne pros-
tredie so salinitou v rozmedzi 18-20 %o (283,8-
284,0 m), ktora sa €asom znizila na 15-18 %o
(277,5-278,0 m, 258,3-258,5 m).

Vseobecne mozno konstatovat, Ze spodnosar-
matské sedimenty v spodnej €asti vrtu K-3 obsahuji
bohatsie a diverzifikovanejSie spolofenstva mikky-
Sov, foraminifer a ostrakéd ako s v sedimentoch
vrchnej €asti vrtu. PriCinou st odlisné paleoekolo-
gické pomery v €ase ich vzniku.

Sedimenty spodnej &asti vrtu vznikli pred vy-
tvorenim hlavného vulkanického masivu Slanskych
vrchov v plytkovodnych Eastiach otvoreného bazéna
a sedimenty vo vrchnej Casti vrtu vznikli uZ v uza-
vretej intravulkanickej panvic¢ke (KALICIAK — Gstna
informacia), v ktorej boli menej priaznivé pod-
mienky na rozvoj organického Zivota (vulkanicka
¢innost — polohy andezitovych tufitov, vysla-
dzovanie?).

Podakovanie: Autori d’akuji prof. RNDr. R. Brzo-
bohatému, CSc., za urenie otolitov ryb.
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Vysvetlivky k fototabul'kdm

Fototab. XXV

Obr. 1 Hydrobia stagnalis (BASTEROT), 277,5-278,0 m,
zv. 30 x

Obr. 2 Hydrobia elongata (EICHWALD), 258,0-258,3 m,
zv. 20 x

Obr. 3 Mohrensternia banatica JEKELIUS, 59,6-59,8 m,
zv. 19 x

Obr. 4 Acteocina lajonkaireana (BASTEROT), 31,5-32,5 m,
zv. 20 x

Obr. 5 Rissoa mucronata SVAGROVSKY, 283,8-284,0 m,
zv. 30 x

Obr. 6 Pirenella soceni JEKELIUS, 277,5-278,0 m,

zv. 18 x

Obr. 7 Clithon pictus (FERUSSAC), 277,5-278,0 m,

zv. 30 x

Qbr. 8 Spirorbis heliciformis EICHWALD, 258,3-258,5 m,
zv. 40 x

Fototab. XXVI

Obr. 1 Protelphidium bogdanoviczi (VOLOSHINA), 286 m
Obr. 2-3 Elphidium macellum (FICHTEL et MOLL), 286 m
Obr. 4 Elphidium aculeatum (ORB.), 259,0 m

Fototab. XXVII

Obr. 1-3 Quinqueloculina sp., 43,2 m

Obr. 2 Sinuloculina consobrina (ORB.), 43,2 m
Obr. 4 vnatorna stavba miliolidnej formy, 51,2 m

Dizka tse¢ky na fototab. XXVI a XXVII je 100 nanometrov.

Fototab. XX VIII

Obr. 1 Cytheridea hungarica ZAL., 18,4—19,0 m

Obr. 2 Hemicyprideis dacica (HEJIAS), 278,5-278,7 m
Obr. 3—4 Senesia vadaszi (Zal.), 283,8-284,0 m

Obr. 5 Hemicytheria omphalodes (REUSS), 283,8-284,0 m
Obr. 6 Leptocythere sp., 283,8-284,0 m

Obr. 7 Miocyprideis sp., 278,5-278,7 m

V3etky snimky boli urobené na elektrénovom mikroskope JSM-
840 v Geologickom Gstave Dionyza Stira v Bratislave.
Operator RNDr. J. Stankovié.




ADRIENA ZLINSKA — KLEMENT FORDINAL

Lower Sarmatian Fauna from Drillhole K-3
(Eastern Slovakian Basin)

Summary

Hole K-3 drilled SE of the village of Slanskd Huta interscted
Lower Sarmatian sediments (clays, claystones) and volcanics
(andesites, andesite volcanoclastics).

Molluscan, foraminifer and ostracod fauna, crab claws, fish
otoliths, remains of green algac and a worm pipe have been
found in these sediments.

In compliance with lithostratigraphic units defined in the
Eastern Slovakian Basin, the Lower Sarmatian sediments stu-
died by us have been assigned to the Stretava Formation. The
paleoecological assessment of the studied fauna suggests that
sediments from the bottom part of the hole have been laid down
in a shallow phytal environment of an open basin, whereas
sediments from the top part have been deposited in a shallow
environment of a small closed intravolcanic basin. The latter
environment was less favourable for the development of organic
life (volcanism, lowering salinity?).

Explanations to Figures
Fig. 1 Location of drillhole K-3

Fig. 2 Lithologic section of well K-3 (KALICIAK, 1992 in
KALICIAK et al., 1992) showing places of sampling

1 — Quaternary sediments, 2 — clays, claystones, 3 — siltstones,
4 — sandstones, 5 — gravels, 6 — rhyolite tuffs, 7 — epiclastic
andesite sandstones, 8 — epiclastic andesite breccias, 9 — brec-
ciated lava flows of pyroxene andesite, 10 — places of sampling

Explanations of Plates

Plate XXV

Fig. 1 Hydrobia stagnalis (BASTEROT), 277.5-278.0 m, magn. 30 x
Fig. 2 Hydrobia elongata (EICHWALD), 258.0-258.3 m, magn. 20 x
Fig. 3 Mohrensternia banatica JEKELIUS, 59.6-59.8 m, magn. 19 x
Fig. 4 Acteocina lajonkaireana (BASTEROT), 31.5-32.5 m,
magn. 20 x

Fig. 5 Rissoa mucronata SVAGROVSKY, 283.8-284.0 m, magn. 30 x
Fig. 6 Pirenella soceni JEKELIUS, 277.5-278.0 m, magn. 18 x
Fig. 7 Clithon pictus (FERUSSAC), 277.5-278.0 m, magn. 30 x
Fig. 8 Spirorbis heliciformis EICHWALD, 258.3-258.5 m, magn.
40 x

Plate XXVI

Fig. 1 Protelphidium bogdanoviczi (VOLOSHINA), 286 m
Fig. 2-3 Elphidium macellum (FICHTEL et MOLL), 286 m
Fig. 4 Elphidium aculeatum (ORB.), 259.0 m

Plate XXVII

Fig. 1, 3 Quinqueloculina sp., 43.2 m

Fig. 2 Sinuloculina consobrina (ORB.), 43.2 m
Fig. 4 Internal structure of a milliolid form, 51.2 m

Bar length in P1. XXVI, XX VII is 100 nannometers.

Plate XXVIII

Fig. 1 Cytheridea hungarica ZAL., 18.4-19.0 m

Fig. 2 Hemicyprideis dacica (HEJIAS), 278.5-278.7 m
Fig. 3-4 Senesia vadaszi (ZAL.), 283.8-284.0 m

Fig. 5 Hemicytheria omphalodes (REUSS)

Fig. 6 Leptocythere sp., 283.8-284.0 m

Fig. 7 Miocyprideis sp., 278.5-278.7 m

All photographs were taken by a JSM-840 scanning microscope
in the Dionyz Star Institute of Geology, Bratislava. Operator:
Dr. J. Stankovié.
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LADISLAV SIMON-MONIKA MACINSKA

Nialez diatomitu vo Vtacéniku

2 obr., 1 fototab. (XXIX), angl. resumé

Klicové slovd: diatomity, Vtaénik, vrstvy Racicho potoka

A bstract Diatomite in the Vtaénik Mts. is accompanied by
bituminous diatomitic clays. The diatomite-bearing beds have
been named the Raéi potok Member (Upper Badenian—Early
Sarmatian). The origin of diatomite in the Vtaé¢nik is associated
with the activity of Tertiary extrusive bodies of basalt and ba-
saltoid andesites. .

Uvod

Diatomit je vSeobecne definovany ako mikka biela
kremita sedimentarna hornina, zlozena z kremitych
mikroskopickych rastlinnych zvyskov rozsievok.

Rozsievky st jednobunkové riasy triedy Baciolla-

riophyceae radu Bacillariales, z ktorych je opisa-
nych viac nez 300 rodov a 12 000 az 16 000 druhov.

Kombinované vlastnosti ako zvlastna Struktira,
vysoka porovitost, nizka Specificka hmotnost’ a
chemicka stalost’ predurCuju diatomit na Siroké
priemyselné vyuzitie. Diatomity vysSieho stupria
kvality sa pouzivaji na filtraciu, zatial’ o diatomity
nizSieho stupfia kvality na plniva, ohiovzdorné,
izolacné, abrazivne a absorp&né materialy.

Vo vulkanickom pohori Vtaénik sme zmapovali
diatomit na jeseni 1993. Nalezisko diatomitu sa vy-
skytuje asi 500 m jz. od kéty 694 m Kiiazov kopec,
sz. od Handlovej (obr. 1). Vzorky z naleziska -
diatomitu boli podrobne analyzované. Analyza
SCAN sa robila na pristroji JEOL JSM-840. Plani-
metrickd analyza sa spracovala na planimetri Elti-
nor-4 s polarizatnym mikroskopom Jena-pol. Po-
mocou metdd rtg fluorescencie a rtg difrakcie sa
zistilo chemické zloZenie diatomitu.
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Obr. 1 Situagna mapka

Charakteristika diatomitu

Farba diatomitu je svetlosivd az tmavosiva. Dia-
tomit tvori sukcesiu s bituminéznymi diatomickymi
ilmi tmavosivej az tmavociernej farby. Horniny
maj‘ jemni vrstevnat(i textiru a pérovita Struktiru.
Pre vrstvy budované diatomitmi a bitumin6znymi
diatomickymi ilmi bol navrhnuty néazov vrstvy
Ragieho potoka (SIMON et al., 1994). Vrstvy
Racieho potoka sa nachadzaju na baze koSianskeho
stvrstvia v bezprostrednom nadlozi handlovského
stvrstvia. Vrstvy Racieho potoka s vyvinuté v
okoli extruzivneho telesa bazaltoidného andezitu
Krazov kopec (obr. 2).

Vznik diatomitov spajame s aktivitou terciér-
nych extruzivnych telies bazaltu a bazaltoidného
andezitu na Gizemi severného Vtaénika v badene.

V analyzovanej vzorke diatomitu bola identifi-
kovana rozsievka druhu Melosira cf. granulata

RNDr. L. SimoN, Geol. tistav Dionyza Smraz Mlynska dolina 1, 817 04 Bratislava
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Fe,0; 4,124
MnO 0,031
TiO, 0,474
Ca0 1,240
K,0 1,487
Si0, 62,017
AlLO; 13,952
MgO 1,719
Na,O 0,575
P,0s 0,107
ppm

Rb 111

Sr 63

Zr 105

Obr.2 Geologickd mapka tizemia sz. od Handlovej M 1:25 000

pomocou SCANovych mikrosnimok na zéaklade
porovnania s pracou HOLMSA et al. (1989),
(Fototab. XXIX, obr. 1-4). Planimetrickou analyzou
bolo zistené, Ze v hornine je pritomnych 70-80 %
rozsievok. Pomocou metod rtg fluorescencie a rtg
difrakcie (pracovisko GU SAV, analyzoval RNDrx.
B. Toman) bolo zistené nasledujice chemické
zlozenie vzorky diatomitu (v %):
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Bol identifikovany aj kremeri ako hlavna zlozka,
mineraly skupiny Zzivcov, montmorillonitu, illitu a
kaolinitu a zvy3Seny obsah zelezitych zloZiek.

Zaver

Z hladiska kritérii chemického zloZenia diato-
mitov v praci HOLMSA et al. (1989) maja Studované
diatomity nizsi obsah SiO,. Ked’Ze v$ak ide o orien-
tani vzorku, bolo by potrebné preskumat’ i d’alsie
vzorky diatomitov z réznych miest a profilov.

Na priemyselné ucely je nutné diatomit otes-
tovat’ z hladiska fyzikalnych a chemickych vlast-
nosti a podla kritérii (HOLMES et al., 1989) zistit’,
na aké konkrétne vyuzitie sa hodi.

Je potrebné zistit' schopnost’ absorpcie oleja a
vody, celkovii hustotu, reakciu pH, chemické
analyzy viacerych vzoriek zamerané na pritomnost’
hlavnych prvkov (SiO,, Al,Os;, Fe,O;) a stratu
zihanim.

Diatomity Racieho potoka povaZujeme za ekvi-
valent vyskytu diatomitov v nadlozi novackeho
uholného sloja, ktory opisuje KRAUS (1964).
V ramci tohto vyskytu Kraus opisuje 3 typy hornin:

a) diatomit obsahujuci 85-90 % schranok roz-
sievok a do 15 % ilov,

b) ilovity diatomit obsahujici 20—40 % ilu,

c) diatomicky il s obsahom rozsievok do 20 %.

V naSom vyskyte ide pravdepodobne o pripad
prvého typu.

V novackom suavrstvi sa polohy diatomitov
nachadzaju v centralnej a sv. ¢asti novackej uholnej
panvy (baiia Mier) pod povrchom. Nélez diatomitu
pri Handlovej je povrchova lokalita, ¢im sa stava
zaujimavou z hladiska moZného ekonomického
vyuzitia v budiicnosti.
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LADISLAV SIMON-MONIKA MACINSKA

Diatomite Found in the Vtaénik Mts.
Summary

Geological mapping in the volcanic Vta¢nik Mts. has revealed a
diatomite occurrence. It is situated NW of Handlova, about 500
m SW of Mt. Kilazov kopec 694 m above sea level. The light-
to dark-gray diatomite is accompanied by dark-gray to dark-
black diatomic clays. The rocks have fine-bedded structure and
porous texture.

The rock assemblage with diatomite has been designated the
Raéi potok Member (SIMON et al., 1994). It makes up the base
of the Ko% Formation and rests on the Handlové Formation. The
member occurs in the vicinity of an extrusive basaltoid-andesite
body on Mt. Kiiazov kopec.

The diatomite origin is related to the activity of Tertiary
extrusive bodies of basalt and basaltoid andesite in the northern
Vtacnik during the Badenian.

Explanations to Figures
Fig. 1 Sketch map

Fig. 2 Geologic map of an area NW of Handlova at scale 1 : 25 000
1 — deluvial sediments; Klakovska dolina Formation: 2 —
extrusions of basaltic andesites, 3 — phreatopyroclastic rocks;
Ko3 Formation: 4 — clays, calcareous clays, tuffaceous clays;
Ra&i potok Member: 5 — dark diatomites, bituminous clays;
Handlova Formation: 6 — not dismembered with coal; Kamenec
Formation: 7 — epiclastic volcanic rocks with isolated tuffs;
general: 8 — landslides

Explanations to Plates

Pl XXIX

Diatomite, species Melosira cf. granulata predominates

SCAN microphotos, the scale is represented by abscissa

Fig. 1 Melosira cf. granulata, total view showing a tubule
structure

Fig. 2 Melosira cf. granulata, visible joining of individual
fragments

Fig. 3 Melosira cf. granulata, detail structure

Fig. 4 Melosira cf. granulata, toothy disintegration

Vysvetlivky k fototabul'kdm

Fototab. XXIX

Obr. 1-4 Diatomit, prevlada druh Melosira cf. granulata
SCANové mikrosnimky, mierka je znazornena Gseckou

Obr. 1 Melosira cf. granulata, celkovy pohl'ad na rarkovitd
Struktiru

Obr. 2 Melosira cf. granulata, viditeI'né spajanie jednotlivych
fragmentov

Obr. 3 Melosira cf. granulata, detailna Struktira

Obr. 4 Melosira cf. granulata, zGbkovity rozpad
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LADISLAV SIMON

Freatopyroklastika v severnej ¢asti Vtacnika

5 obr., 3 fototab. (XXX-XXXII), anglické resumé

Klicové slova: freatopyrz)klastika, hydrovulkanizmus, tufovy prstenec, vulkanity, Vtaénik

A b s tract Phreatopyroclastics in the Vtaénik Mts. are de-
scribed and defined. They resulted from a phreatomagmatic
eruption.

Two kinds of deposits of the eruption have been distin-
guished:

1. explosive-breccia deposits,

2. thin layered phreatopyroclastic deposits.

The deposits fall into three lithogenetic types:

1. air-fall pyroclastics,

2. pyroclastic surges,

3. explosive breccias.

The deposits are relics of several tuff rings which were laid
down in the beginning of the history of the Kl'akovska dolina
Formation in the northern Vta¢nik during the Badenian.

The tuff-ring phreatopyroclastics occur:

A) as explosive breccias in the proximal zone of the tuff ring,

B) as a succession of deposits of pyroclastic surges and air-
fall pyroclastics on the outer slope of the tuff ring.

Uvod

V ramci geologického vyskumu regionu Vtaénik a
Hornonitrianskej kotliny sme na severe Vtaénika
zistili pritomnost’ zvlastneho typu pyroklastickej
horniny.

Po prvykrat bol tento typ opisany vo vrte BS-6,
ktory zrealizovali Slovenské uhol'né bane — Baia
Handlova (SIMON — MACINSKA, 1992).

V spodnej casti vrtu BS-6 (fototab. XXX) sme
zaznamenali pyroklastické horniny tmavej farby,
tvorenej juvenilnym materidlom, palagonitizovanym
matrixom s relativne vysokym obsahom fragmentov
nevulkanického materialu (kremefi, kremence,
granity, ruly, ily 10-15 %).

Vo vrtoch BS-3, BS-5, BS-6 a BS-7 (pozri skar-
tany protokol) geolégovia opisali ekvivalentné
vrstvy ako subakvaticka brekcia alebo subakvaticka
andezitova brekcia sedimentarneho typu.
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Obr. 1 Lokalizacia freatopyroklastik Vta¢nika na Slovensku

Vo vrte BS-6 a BS-7 sme tieto vrstvy oznaéili
ako freatopyroklastika, pretoZze hornina obsahovala
freatick( zelenkav( pemzu, zelenogierny palagoniti-
zovany popolovo-tufovy matrix, sklovité tmavé
fragmenty a bomby andezitov, fragmenty a valany
Strkov roézneho petrografického zlozenia.

Freatopyroklastika podobného vzhladu sme
zmapovali aj v inych &astiach Vtaénika (SIMON et
al., 1994a, 1994b). Odkryvy si zaregistrované
v okoli vulkanickych telies Kiazov kopec (k. 694m)
(obr. 2). Velky Gri¢ (k. 971 m) v zareze dolin 1 km
nad Podhradim a v Baskovej doline.

VALACH et al. (1977) opisali $tudované vrstvy
ako tufy a aglomeratové tufity. KONECNY et al.
(1983, 1984) charakterizovali tieto vyskyty ako ulo-
Zeniny pyroklastickych pridov a redeponované py-
roklastika.

Teoreticky tivod do problematiky

Vulkanické terény st charakteristické velkou varie-
tou horninovych typov. Si to lavové prady, uloZe-

RNDr. L. SiMoN, Geologicky tstav Dionyza Stara, Mlynska dolina 1, 817 04 Bratislava
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niny explozivnych pyroklastickych hornin, primarne
autoklastické horniny a epiklastické uloZeniny. Tie-
to horniny s vysledkom Sirokého spektra vulka-
nicko-sedimentarnyc procesov. Fragmentaéné pro-
cesy vo vulkanitoch sa rozdel'uji na 3 kategorie:

1. pyroklastické procesy,

2. autoklastické procesy,

3. epiklastické procesy.

Pyroklastické procesy zahfiiaju explozivnu frag-
mentaciu. V rdmci nich pozname 2 Specidlne typy
explézii, ktoré produkuji pyroklastické horniny
(CAS — WRIGHT, 1989):

ARRRRRRY
ARRRRRE

deluvidlne sedimenty
formécia Klakovskej doliny
A A I e :
) extrizie bazaltoidnych andezitov
pamas 2 freatopyroklastické horniny
F A
kosianske savrstvie
e A s ily, vapnité ily, tufitické ily
vrstvy Racieho potoka
e @ o @ -
il tmavé diatomity, bituminézne ily
W -

handlovské sivrstvie
neélenené s uhlim

kamenské shvrstvie

o 9 epiklastické vulkanické horniny
2 s ojedinelymi tufmi
vieobecné
i 4
e zosuvy

Obr. 2 Geologickd mapka (zemia sz. od Handlovej 1:25 000
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1. magmatické,

2. hydromagmatické.

Magmatické erupcie vznikaji v désledku pritom-
nosti prchavych latok v magme (najméd H,O a CO»).
Magmatické erupcie mézu vznikat' v dvoch réznych
situaciach:

1. Otvor vulkanu je volny, a tak odplyiovanie
magmy prebieha priamo do atmosféry.

Takto vznika strombolska, subplinijska a plinijska
erupcia.

2. Otvor vulkdnu je zablokovany, takze plyny
z magmy spdsobuji pretlak pod bariérou a aZ po
deformacii krateru dochadza k erupcii.

Takto vznika hlavne vulkansky typ erupcii.

Termin hydromagmatické erupcie do vulkanickej
praxe zaviedol SCHMINCKE (1977). Ich synonymom
je termin hydrovulkanizmus.

Hydrovulkanizmus vznika interakciou magmy
alebo magmatického tepla s vodou (WOHLETZ-
HEIKEN, 1992). Voda mdZe byt pritomna vo forme
podzemnej vody alebo povrchovej vody (kraterové
jazero, kaldera, morska voda). Pri kontakte vody s
magmou dochadza k nahlemu odovzdaniu tepla lavy
vode, ktord sa meni na paru a expanduje, a tak
vysledna mechanické energia produkuje explozivnu
aktivitu.

Fyzikalne fenomény hydrovulkanizmu patria do
triedy dobre prestudovanych procesov a sl podrobne
opisané v praci FISHER—-SCHMINCKE, 1984.

Produkty hydrovulkanizmu st v odbornej litera-
tire nazyvané roznymi terminmi: freatika, freato-
magmatika (GARY et al., 1974), freatikd (OLLIER,
1974), hyalotufy (HONNOREZ-KIRST, 1975), hyalo-
klastity (BONNATTI, 1965), hydroklastika alebo py-
roklastika (FISHER—SCHMINCKE, 1984).

Litoléogia freatopyroklastik vo Vta¢niku

Freatopyroklastika s horniny, ktoré vznikli proce-
som freatomagmatickej erupcie. V ramci tejto erup-
cie vo Vtaéniku sme opisali 2 typy uloZenin:

1. ulozeniny explozivnej brekcie,

2. tenké zvrstvené ulozeniny.

Explozivne brekcie st opisnym terminom freato-
pyroklastik. St to hrubozrnité chaotické pyrokias-
tické uloZeniny umiestnené v proximalnej zéne ex-
plozivneho freatomagmatického krateru tufového
prstenca (obr. 3). Brekcia je zloZzend z hrubych an-
gularnych fragmentov velkosti 0,5 az 10 cm. Frag-
menty predstavuja pemzy, andezity a nevul-

kanicky material. Pemza ma zelenkav(, Zltoze-
sivil,

lend, ¢iernosiva alebo ¢iernu farbu. Je




mierne poérovitd a sklovitd. Andezity su sklovité,
celistvé, angularneho tvaru.

Nevulkanicky material reprezentuji fragmenty a
valiny kremencov, kremeria, granitov, ral, ilov,
diatomitov, vapencov (10-15 %).

Fragmenty s uloZzené v zelenosivom popolovo-
-lapilovom matrixe, tvorenom vulkanickym sklom,
drobnymi pemziCkami a mineralmi (plagioklasy a
pyroxény).

Explozivne brekcie vystupuji na povrch 500 m
jz. od kéty 694 m Kiiazov kopec, sz. od Handlove;
(obr. 2). Brekcie su vertikdlne ulozené. Na kontakte
s diatomitmi spésobujii zmenu ich sfarbenia. Farba
diatomitov sa od kontaktu meni z tmavoliernej na
tmavozelen( aZ po tmavosivi farbu.

Typickym znakom explozivnych brekcii je ‘jig-
-saw" Struktira s obsahom fragmentov podloZnych
hornin, ktorymi presiel eruptivny stipec. S to roz-
norodé horniny tatrika, hronika, paleogénu, kamen-
ského shvrstvia a koSianskeho shvrstvia obsiah-
nuté v Strkoch lehotského stvrstvia.

Tenké zvrstvené uloZeniny je opisny termin frea-
toklastik dominantnych v stavbe tufovych prstencov,
ktoré sa uloZili na ich vonkaj$om svahu (obr. 3).

UloZeniny su sukcesiou pyroklastickych privalov
a napadanych pyroklastik (fototab. XXXI, obr. 1).

Pyroklastické privaly su tvorené 1 az 15 cm hru-
bymi polohami masivnych alebo zvrstvenych
vrstiev. Hribka a mnoZstvo vrstevnych foriem vo
vertikdlnom smere indikuje rychle zmeny v charak-
tere uloZenia.

Polohy s tvorené fragmentmi velkosti hrubych
popolov a lapil, ojedinele sii pritomné aj vicsie
fragmenty (az 8 cm). Fragmenty su slabo pérovité a
silno sklovité. Matrix je iastoéne zloZeny z vulka-
nického skla, ¢iastoéne palagonitizovany. Farba je
zelenosiva, StruktGra horniny je masivna alebo
zvrstvena.

Na ziklade uvedenych znakov privaly zarad’u-
jeme do skupiny mokrych privalov podla préc
WOHLETZ — HEIKEN, 1992 a ALLEN, 1994,

Napadané pyroklastikd reprezentuju popolové a
lapilové tufy. Tufy si tenké vrstvy so zvrstvenou
Struktrou horniny. Vrstvy st chudobné na obsah li-
tickych fragmentov, tvori ich napadani pemza,
bombicky, popol, minerdly a popolovo-tufovy ma-
trix (fototab. XXXII, obr. 2).

Napadané pyroklastika si slabo spevnené, a
preto sa 'ahko rozpadavaju.

Zvrstvené uloZeniny st charakteristické:

1. pritomnost'ou akrec¢nych lapil,

2. reliktmi «vulkanického dreva" = petrifikované
drevo,

3. pritomnostou freatickych bombigiek,
4. pritomnostou nevulkanického materialu.

Akrecné lapily

Akre¢né lapily (accretionaly lapilli) predstavuji sfe-
roidalne agregaty uloZené v matrixe pyroklastickych
uloZenin. Akreéné lapily st zloZené z jadra a obalu
(obr. 4). Jadro tvori hrubozrnity popol a je obalené
Jjemnozrnnym popolom — obalom (rim). Zmena zrni-
tosti medzi obalom a jadrom je ostra. Velkost' lapil
je od 0,1 do 1,5 cm. Velkost’ je zévisla od hrabky
polohy — €im tenSia poloha, tym si lapily v prie-
mere mensie a naopak.

Opisana stavba akre¢nych lapil je definovana
ako obalovy typ akreénych lapil (rim-type accre-
tionary lapilli) v  zmysle SCHUMACHER—
SCHMINCKE, 1991.

Akre¢né lapily st vyvinuté v polohach napada-
nych pyroklastik.

Legenda

starsie  hormny

treatopyroklastikd tufového prstenca

explozivne brekcie

nopodoné pyroklastiké a privaly

Obr. 3 Schematicky rez tufovym prstencom (upravené podla
WOHLETZA-HEIKENA, 1992)

obal (jemnozrnity popol)

ostré hranice

jadro ( hrubozrnity popol )

Obr. 4 Struktira akre¢nej lapily (rim-type); Baskova dolina,
DB 4784
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freatopyroklastickd strombolska

Obr. 5 Rozdiel pérovitosti medzi freatopyroklastickou a strom-
bolskou bombou; Baskova dolina DB 4784 a vulkin Putikov
vi$ok pri Novej Bani

,, Vulkanické drevo” — petrifikované drevo

Drevo reprezentuje relikty stromov alebo konérov
stromov, ktoré boli pohltené erupciou. Zaznamenali
sme relikty dreva s priemerom 1 az 5 cm (fototab.
XXXI, obr. 2). Drevo je uplne petrifikované. Vul-
kanicky pigment je postihnuty zeolitiziciou a silici-
fikaciou. Na okrajoch dreva je evidentne zachovana
drevena $truktara. Ulomky dreva sii pritomné v po-
lohéch privalov.

Freatické bomby

Freatické bomby s pritomné tak v polohach pri-
valov, ako aj v napadanych pyroklastikich. St cha-
rakteristické tym, Ze maji zelenkavi, zelenosivi
alebo zeleno&iernu farbu. Su slabo pérovité a silno
sklovité (fototab. XXXII, obr. 1).

Nevulkanicky material

Nevulkanicky material predstavujo fragmenty a
valany hornin z podlozia tufového prstenca, ktory
bol vytrhnuty eruptivnym stipcom v procese freato-
magmatickej erupcie. Su to fragmenty a valiny
kremenia, kremencov, granitov, ral, véapencov,
dolomitov, ilov, diatomitov a uhlia. S pritomné
v polohéch privalov aj v napadanych pyroklastikich
v mnoZstve 5—15 %. Velkosti tlomkov su 0,1-5 cm.

Pritomnost’ nevulkanického materidlu v pyro-
klastikiach bola hlavnym argumentom KONECNEHO
et al., 1983, 1984 na ich priclenenie k redeponatom.
Zistenie a definovanie freatickych bomb, petrifiko-
vaného dreva a akreénych lapil viak zdovodiiuje
primarnost’ uloZenin, ktoré v spojitosti s freatomag-
matickou erupciou tvoria prirodzena litologicki
symbi6ézu. Podobny priklad uvadza ALLEN, 1994
v Aucklandskych vulkanitoch (Novy Zéland).
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Zaver

Vysledkom prace je opisanie a definovanie freato-
pyroklastik, ktoré reprezentuji d’alsi typ vulkano-
klastik, podielajucich sa na stavbe vulkanitov Vtac-
nika. Detailné litologicko-vulkanologické Stidium
freatopyroklastik umoZznilo vyclenit 2 typy
uloZenin: explozivne brekcie a tenké zvrstvené
uloZeniny, ktoré reprezentuju tri litogenetické typy:
napadané pyroklastika, pyroklastické privaly a ex-
plozivne brekcie.

Jednotlivé typy predstavuji produkty freatomag-
matickej erupcie. Jej zdroj vody je lokalizovany
pravdepodobne v lehotskom a kamenskom stvrstvi.
Freatopyroklastika su charakteristické pritomnostou
akreénych lapil, ,,vulkanického dreva”, freatickymi
bombami a pritomnost'ou fragmentov a valinov ne-
vulkanického materialu.

Freatomagmaticka erupcia vybudovala niekolko
tufovych prstencov na zaciatku vyvoja forméacie
KTrakovskej doliny vo vrchnom badene.

Literatura

ALLEN, S. R., 1994: Auckland volcanic field tuff ring
deposits. IAVCEI, International volcanological congress,
Ankara, Abstracts.

BoONNATTI, E., 1965: Palagonite hyaloclastites and alteration of
volcanic glass in the ocean. Bull. volcanol. (Napoli), 28,
257-269.

Cas, R. A. F. — WRIGHT, J. V., 1989: Volcanic successions:
Modern and Ancient. London, Allen and Unwin, 528 s.

GARRY, M. et al.,, 1974: Glossary of geology. Washington,
D. C., Amer. Geol. Inst., 1-805.

FISHER, R. V.— SCHMINCKE, H. U., 1984: Pyroclastic rocks.
Berlin, Springer-Verlag, 472 s.

HONNOREZ, J.— KIRST, P., 1975: Submarine basaitic volcanism:
morphometric parameters for discriminating hyaloclastites
from hyalotuffs. Bull. volcanol. (Napoli), 34, 1-25.

KONECNY, V.— LEXA, J.— PLANDEROVA, E., 1983: Stratigrafické
¢leneniec neovulkanitov stredného Slovenska. Zapad.
Karpaty, Sér. Geol. (Bratislava), 9, 144—173.

KONECNY, V.— LExA, J., 1984: Geologickd mapa stredoslo-
venskych neovulkanitov. Bratislava, Geol. Ust. D. Stara.
OLLIER, C. D., 1967: Maars: Thier characteristics, varieties and

definition. Bull. volcanol. (Napoli), 31, 232-247.

SCHUMACHER, R.—SCHMINCKE, H. U., 1991: Internal structure
and occurrence of accretionary lapilli — a case study at
Laacher See Volcano. Bull. volcanol., 53, 616-634.

SIMON, L.~MACINSKA, M., 1992: Stadium pyroklastického
vulkdnu v severnej Casti pohoria Vta¢nik. Manuskript —
Geofond, Bratislava.

SimMon, L. et al., 1994a: Vysvetlivky ku geologickym mapam
36-133 (Handlovd), 36-244 (Prievidza-4), 36-131
(Razto&no — &ast’). Manuskript —Geofond, Bratislava, 227 s.

SIMON, L. et al., 1994b: Vysvetlivky ku geologickym mapam
35-422 (Bystricany) a 35-421 (Partizanske — ¢ast),
Manuskript — Geofond, Bratislava.



VALACH, J. et al, 1977: VyhlFadavaci prieskum uhlia
Handlové — juh. Manuskript — Geofond, Bratislava.

WOHLETZ, K.~HEIKEN, G., 1992: Volcanology and geothermal
energy. Berkeley, University of California press, 432 s.

Vysvetlivky k fototabulkédm

Fototab. XXX
Freatopyroklastika vo vrte BS-7, 227 m (priemer jadra je 20 cm)

Fototab. XXXI

Obr. 1 Freatopyroklastika — striedanie napadanych pyroklastik
(spodn a vrchna vrstvi¢ka) a pyroklastickych privalov (stredni
¢ast = 15 cm), Baskova dolina, DB 4784

Obr. 2 Detail reliktu "vulkanického dreva" (priemer 2,5 cm),
Baskova dolina, DB 4784

Fototab. XXXII

Obr. 1 Freatickd bomba (priemer 4 c¢m), Baskovéa dolina, DB
4784

Obr. 2 Matrix freatopyroklastik je tvoreny palagonitizovanou
popolovo-tufovou hmotou, SCAN, vrt BS-7, 227 m

LADISLAV SIMON

Phreatopyroclastics in the Northern Vtaénik
Mts.

Summary

Phreatopyroclastics in the Vtaénik Mts. are described and de-
fined in this article. They resulted from a phreatomagmatic
eruption. Phreatomagmatic cruptions fall into the category of
hydrovolcanic explosions. Hydrovolcanism originates from the
interaction between magma or magmatic heat on the one hand
and water on the other hand. The contact between water and
magma gives rise to an abrupt (physico-chemical) reaction
which in turn leads to a change in energies and so the resulting
mechanic reaction causes explosive activity (WOHLETZ-HEIKEN,
1992),

Two kinds of phreatopyroclastic deposits of phreatomag-
matic eruptions have been distinguished in the Vta¢nik:

1. explosive breccias
2. thin layered deposits.

1. Explosive breccias
are coarse-grained, chaotic, pyroclastic deposits laid around the
explosive phreatomagmatic crater of a tuff ring. The breccias
consist of coarse angular fragments of pumice, andesites and
nonvolcanic material set in green-gray palagonitized ash-lapilli
groundmass.

2. Thin layered deposits
A term referring to phreatopyrociastics dominating the structure
of tuff rings and deposited on their outer slope has been de-
scribed. The deposits comprise a succession of pyroclastic
surges and air-fall pyroclastics. The former consist of 1- to 5-
cm-thick layers of massive bedded deposits. The layers are
composed of fragments whose size corresponds to coarse ashes
and lapilli, larger fragments (up to 8 cm) occur only excep-
tionally. The fragments are slightly porous and highly glassy.

The groundmass is green-gray, palagonitized, composed of vol-
canic glass and minerals. The rock texture is either massive or
bedded.

The air-fall pyroclastics include ash and lapilli tuffs. The
tuffs form thin bedded layers. The beds consist of air-fall pum-
ice, bombs, ash, minerals and ash-tuffaceous groundmass, and
contain few lithic fragments.

Typical characteristics of the described deposits include:

1. presence of accretionary lapilli,

2. relics of "volcanic wood",

3. presence of small phreatic bombs,

4. presence of nonvolcanic material.

The Vtagnik phreatopyroclastics have been described by us -
from drillholes BS-6 and BS-7 in the vicinity of Mt. Kiiazov
kopec (694 m) and Velky Gri¢ (971 m) in a valley 1 km above
Podhradie and in valley Baskova dolina.

The phreatopyroclastic layers are remnants of several tuff
rings which appeared in the northern Vta&nik during the Upper
Badenian in the beginning of the history of the Klakovska
dolina Formation.

Explanationsto Figures

Fig. 1 Location of Vta¢nik phreatopyroclastics in Slovakia

Fig. 2 Geologic map of an area NW of Handlov4 at scale 1 : 25 000
1 — deluvial sediments; Klakovskd dolina Formation: 2 —
extrusions of basaltic andesites, 3 — phreatopyroclastic rocks;
Ko3 Formation: 4 — clays, calcareous clays, tuffaccous clays;
Rati potok Member: 5 — dark diatomites, bituminous clays;
Handlova Formation: 6 — not dismembered with coal; Kamenec
Formation: 7 — epiclastic volcanic rocks with isolated tuffs;
general: 8 — landslides

Fig. 3 Schematic section across a tuff ring (modified after
WOHLETZ-HEIKEN, 1992)

Fig. 4 Texture of an accretionary lapilli (rim-type)
(Baskova dolina, DB 4784)

Fig. 5 Different porosities of a phreatopyroclastic and a Strom-
boli bomb

(Baskova dolina DB 4784 and volcano Putikov vi$ok near Nova
Baria)

Explanationsto Plates

Pl XXX
Phreatopyroclastics in drillhole BS-7, 227 m (drilicore diameter
is 20 cm)

Pl XXXI

Fig. 1 Phreatopyroclastics — air-fall pyroclastics (bottom and top
layer) alternating with pyrociastic surges (middle layer = 15 cm)
Baskové dolina, DB 4784

Fig. 2 Close-up view of "volcanic wood" (2.5 c¢m across)
Baskova dolina, DB 4784

PL XXXII

Fig. 1 A phreatic bomb (4 cm across) Baskova dolina, DB 4784
Fig. 2 Phreatopyroclastic groundmass composed of palagoni-
tized ash-tuffaceous material, scanning microscope, drillhole
BS-7,227 m
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EUGENIA VASKOVSKA

Kvartérne sedimenty a ich hranica so sedimentmi vrchného pliocénu (rumanu)
na zapadnom okraji podunajskej panvy v okoli Cunova

4 obr., 7 tab., angl. resumé

Klicové slova: kvartérne sedimenty, vrchny pliocén, podunajska panva

Abstract. Drillholes CU-1 and CU-1A drilled near Cunovo
(WSW tract of Danube Basin) south of Bratislava intersected a
214-m-thick cover of Quaternary sediments which we subdivide
into eight formations. Stratigraphically, the formations comprise
the whole Quaternary, namely: the Holocene (upper formation),
Late Pleistocene (formation I), Middle Pleistocene (formations
1I-V), Early Pleistocenc (lower formation) and the earliest
Pleistocene (lowermost formation). Aside from paleomagnetic
investigations and "*C dating of buried soils, other indicators
applied to determine the Neogene/Quaternary boundary and
Quaternary chronostratigraphic units (formations) included
lithologic-mineralogic criteria, weathering coefficients (F, K -
A, K - D, K - V), maturity indices (ZTR, ZTR + G, ZTR + G +
A) and their frequencies.

The N/Q (Pliocene/Pleistocene) boundary in drillhole
Cunovo at a depth of 2140 m (248 Ma) and at
Matuyama/Gauss boundary complies not only with lithologic
and mineralogic data but also with proposals of the XIII
INQUA Congress which took place in China in 1991. Schemes
of Quaternary stratigraphy put forward in this article (Fig. 4)
make up the first basis for practical investigations in Slovakia
(chiefly in hydrogeology and engineering geology) and can also
be applied in stratigraphic interpretations regarding Slovakia's
Quaternary or in broader interregional interpretations.

V ramci alohy Vysvetlivky ku geologickej mape 1 :
25 000 Velka Bratislava-juh bol pri Cunove realizova-
ny mapovaci vit CU-1 do hibky 650 m (obr. 1). V pb-
vodnom vrte do 85 m bolo velmi nekvalitné jadro,
preto po opakovani bol tento tisek oznageny ako CU-
1A. Sirsie okolie vrtu sa rozkladd medzi pravou
stranou Dunaja a $tatnymi hranicami s Mad’arskom a
Rakuskom, zaberd jzz. okraj ¢asti izemia, geograficky
oznatovaného ako Podunajska rovina, geologicky
podunajska panva. Uzemie sa vyznaéuje takmer rov-
nym reliéfom s vyraznej$imi stopami dunajskej paleo-
hydrosiete, nadmorska vyska vrtu je 127,5 m. Vrty
prenikli kvartérnym pokryvom a sedimentmi rumanu,
daku, pontu a ¢iasto¢ne panonu.

Vyskum kvartérnych sedimentov v okoli Cunova
bol dlho zanedbavany. Vic§ina prac sa zameriavala

Obr. 1 Situa¢na mapa vrtu CU-1

viac na reliéf, nez na otazky stratigrafie. K systema-
tickejSiemu vyskumu kvartérnych sedimentov a
pred-kvartérnych Gtvarov sa pristapilo v shvislosti s
vystavbou vodného diela Gabéikovo, ochranou pod-
zemnych vod Zitného ostrova, vystavbou Bratislavy
a d’al$imi praktickymi ulohami. Prehl'ady publiko-
vanych aj nepublikovanych prac tykajacich sa najmi
kvartéru a neogénu uvadzaji VASKOVSKA (1977,
1985, 1986, 1991), VASKOVSKA-VASKOVSKY (1989),
VASKOVSKY-VASKOVSKA (1977),VASKOVSKA-VAS-
KOVSKY-SCHMIDT (1983), HALOUZKA-MINARIKOVA
(1977), HORNIS (1984, 1987), HORNIS—PRIECHODSKA
(1979), VASKOVSKY et al. (1984, 1986, 1987, 1988),
VASKOVSKA-DANILLOVA (1990), VASS et al. (1992),
VASKOVSKA (1992), FEIDIOVA (1993), VASKOVSKA
et al. (1994).

Vrchnu ¢ast’ kvartérneho pokryvu v skiimanych
vrtoch tvoria prevazne hrubodetritické dunajské
rieCne sedimenty. Previadaji v nich najmi litotypy
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strkov, pieskostrkov, Strkopieskov so zriedkavejsimi
polohami pieskov, pripadne hlin. V spodnej Casti
tohto pokryvu sa nachadzaji jazerné, resp. rieno-
-jazerné sedimenty, zastipené prevazne litotypmi
hlin (ilov), menej pieskov a zriedkavejsie polo-
hami Strkopieskov. Nakolko sedimenty kvartérneho
pokryvu boli bez biostratigrafickych nélezov, pri ich
chronostratigrafickom ¢leneni a stanoveni hranice
medzi neogénom (rumanom) a kvartérom (pleisto-
cénom) sme vychadzali z komplexu tudajov paralel-
nych metéd terénneho a laboratérneho vyskumu.

V teréne sa vykonal podrobnejsi opis sedimentov
vrtov, spojeny s odberom charakteristickych vzoriek.
Pri Stadiu litologického zloZenia sa venovala pozor-
nost’ stanoveniu farieb podla Munsellovej stupnice,
zrnitosti, charakteru modality, zrnitostnym parametrom
(Md, So, Sk), vyhodnoteniu granulotypov. Cast
rozborov bola vyhodnotend na pocitali podla pro-
gramu A. Nagya pri G¢asti J. Maglaya.

V hlinitych sedimentoch a pochovanej pdde bol stanoveny
obsah CaCO; a pH v KCI. Pri granulometrickom vyhodnoteni
hlinito-pies€itych sedimentov sme vychadzali z klasifikicie
NOVAKA (1947), a to z obsahu frakcie <0,01 mm (fyzikalny il),

ktord sa pouZiva v pedologickej literatire. Si to tieto nézvy
podla jej zastipenia v sedimente:

Nézvy (granulotypy), obsah frakcii <0,01 mm v %
hlina silne pies¢ita (Hsp) 0-10
hlina pies¢ita (Hp) 10-20
hlina prachovito-pieséita (Hpp) 20-30
hlina pieséito-prachovita (Hpp) 20-30
hlina (H) 3045
hlina ilovita (Hi) 45-60
il prachovity (Ip) 60-75
il (I) >75

Z blizkeho vrtu Vodnych zdrojov (CUV-1) bol
z extraktov humusu stanoveny vek pochovanej pody
met6édou "C.
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Obr. 2 Koeficient zvetravania F sedimentov z vrtov CU-1A
a CU-1
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Standardnymi metédami sa postupovalo pri sle-
dovani  mineralogicko-petrografického zloZenia
sedimentov. Zastipenie minerdlov tazkej a lahkej
frakcie ziskanych separiciou v bromoforme sa
zistovalo najmi vo frakciach 0,1-0,05 mm a 0,25—
0,1 mm. Urfovanim mineralov, petrografickym
zloZzenim Strkov a ich formami vo vrte CU-1A sa
zaoberala J. Danillova. Stadiu minerdlov tazkej
frakcie, granulometrie a vypoétom indexov zrelosti
mineralov od 85,0 do 352,5 m a hlbsie do 650 m sa
podrobne venovala O. Fejdiova. Udaje minera-
logického zloZenia, koeficienty zvetravania a indexy
zrelosti, ich limity (dolné, horné) a aritmetické prie-
mery uvadzame v tab. 6 a 7.

K chronostratigrafickému zaradeniu kvartérnych
sedimentov a stanoveniu samotnej hranice medzi
neogénom a kvartérom v sledovanych vrtoch efek-
tivne prispelo zistenie rozdielneho stupiia zvetrava-
nia sedimentov, hodnotené na zéklade vypo&tov
koeficientov zvetravania. Vychadzali sme z overe-
nych metodickych poznatkov (VASKOVSKA-
DANILLOVA, 1990). Pri hodnoteni ide o aplikciu (v
zmysle TUNGSHENGA, 1988) koeficientov K;, K,
K3, F a podla CHALCEVES (1972, 1981) koeficien-
tovK - A, K - B, K - V mineralov tazkej frakcie a
K - G a K - D Tahke;j frakcie. Tieto koeficienty sa
vypocitavaji podla tychto vzorcov:

‘. o amfibol

epidot

A amfibol
*  opakové mierd ly

3z epidot
3 opakové mheraly

Koeficient F = K|+ K.

{ Koeficienty podl'a Chal&eve;j:

zirkén + turmalin

amfibol

zirkén + turmalin + rutil
K-B= :
amfibol

opakové mineraly + turmalin + zirkén +

amfibol + epidot

granat + mineraly obsahujlce titan

amfibol + epidot




Mineraly obsahujlce titan si: rutil, anatas, sfén,
brookit.
Koeficienty zvetravania mineralov l'ahkej frakcie s
K-GaK-D:

kremeii
K-G=—

Zivce

kremen + Zivce

S ilovito-sl'udnaté agregaty (ilomky) + karbonaty

Poutzitie tychto koeficientov zvetravania na hod-
notenie stupiia zvetravania sedimentov je uvedené
v &lanku VASKOVSKA (1992). Treba poznamenat,
Ze najefektivnejSie na tieto hodnotenia s koefi-
cienty F, K - A a K - D. Okrem koeficientov
zvetravania boli v sedimentoch podla HUBERTA
(1962) zistené aj indexy zrelosti minerdlnej aso-
ciacie — ZTR (zirkén + turmalin + rutil) a podla
STANLEYHO (1965) indexy ZTR + G (ZTR +
granit) a ZTR + G + A (ZTR + granat + apatit).
Uvedené indexy zrelosti, najmé pre neogénne sedi-
menty, pouzila FEIDIOVA (1993).

Velmi pozitivnym prinosom k stratigrafickému
zaradeniu kvartérnych sedimentov, najmi k roz¢le-
neniu stredného a starého pleistocénu, starého a naj-
star§ieho pleistocénu, a napokon k stanoveniu hrani-
ce neogén/kvartér vo vrte CU-1 z litologicky vhod-
nych vzoriek odobranych a spracovanych P.
Pagacom a E. Pagacovou boli udaje o paleomagne-
tizme. Okrem zakladného merania prirodzenej re-
manentnej magnetickej polarizacie (NRMP) bolo
pouzité jedine demagnetizaéné pole 4 k A/m, ¢im sa
vyClenili rozlicné useky s normalnou, obréatenou
alebo prechodnou (s inklinaciou RMP blizko k nule)
polaritou. VASS—PAGAC (1992) uvadzaji podrobni
interpretaciu Gdajov o paleomagnetizme. Identi-
fikuju epochy Brunhes, Matuyama, Gauss a Gilbert.
V epoche Matuyama preukazuji epizoédy Jaramillo
a Olduvai, v epoche Gauss epizédy Kaena a Mam-
‘moth. Tieto epochy a epizédy vy&lenené uvedenymi
autormi pouzivame aj my v tomto ¢lanku.

S metodickym postupom, ktory sme uplatnili pri
stadiu  kvartérnych sedimentov zo sledovanych
vrtov a s vysledkami a dokumentaciou, sa mozno
bliz§ie oboznamit’ v sprave uloZenej v archive
GUDS a Geofonde (VASKOVSKA et al., 1994).

Na vypracovani tejto spravy sa okrem autorky
zhc¢astnili $pecialisti J. Danillova, P. Paga¢, O. Fej-
diova, A. Nagy a d’alsi. Ich Ciastkové vysledky sh
zhrnuté v spominanej zavereCnej sprave a Ciastoéne
s0 pouzité aj v tomto ¢lanku.

V sivislosti so stanovenim hranice medzi neo-
génom a kvartérom treba uviest, Ze v poslednom
obdobi bolo predlozenych viacej navrhov na

vedenie tejto hranice v ¢asovom rozpiti 0,7 az 4
mil. rokov. CastejSie sa doteraz tito hranica
uvadzala na urovni 1,8 mil. r. V magnetostrati-
grafickej schéme (stupnici) sa nachadza vnatri
epizody Olduvai, mierne nad jej bazou. V shcas-
nosti, ako to vyplyva z prednese-nych a publiko-
vanych materialov na XIII. kongrese INQUA v roku
1991 v Cine, st aktuélne navrhy na zniZenie hranice
neogén/kvartér na trovei 2,4-2,5 mil. rokov, t. j. na
rozhranie  paleomagnetickych  epoch  Gauss/
Matuyama. Autori navrhov G. Kukla, A. Azzaroli,
F. Derbyshire, F. Heller, W. Junda a d’alsi vy-
chédzaji z mnozstva udajov o paleomagnetizme,
rozlicnych datovaniach veku sedimentov a pa-
leopdd, vyvoji spraSovych sedimentov, o biostrati-
grafickych, paleoklimatickych a d’al$ich kritériach.

KUKLA (1991) uvadza, ze casovy usek 2,4—
-2,5 mil. r. je na celom svete dokumentovany
vznikom klimatickych rezimov s vyraznym ochlade-
nim a vysusenim, ktoré s uz typické pre pleistocén
a Ze toto rozhranie je omnoho praktickejSie na inter-
regionalne korelacie. HELLER—-JUNDA (1991) s ve-
kom 2,45 mil. r. spajaji zaCiatok vyvoja spraSovej
akumulacie Wucheng a veku 2,48 mil. r. zodpoveda
paleopdda oznacovana ako Si3. Vychadzajic z pred-
lozenych navrhov sme v skiimanom vrte CU-1 sta-
novili hranicu neogénu/kvartéru tiez na rozhranie
epoch Matuyama/Gauss (2,48 mil. r.), ktoré sa
nachadza v hibke 214,0 m. Tejto hranici nasvedéuje
i asociacia tazkych mineralov a hodnoty a frekven-
cie indexov zrelosti, ktorymi sa zaoberame d’alej
a st uvedené i v sprave VASKOVSKA et al. (1994).

Vo vrtoch CU-1A a CU-1 boli na zaklade korel4-
cie blizsie definovanych udajov o ich litologickom
obsahu (zrnitost, mineraldgia, petrografia), najmi
vSak na zaklade hodnét koeficientov zvetravania, in-
dexov zrelosti doplnenych vysledkami stanovenia
veku pochovanej pddy metédou "*C, a najmi tdajmi
o paleomagnetizme v skimanych kvartérnych sedi-
mentoch vyClenené nasledujiice shvrstvia: vrchné
suvrstvie (0,0-7,0 m), savrstvie I (7,0-19,0 m), si-
vrstvie II (19,0-38,4 m), savrstvie I (38,4-47,5 m),
savrstvie IV (47,5-83,5 m), savrstvie V (83,5-85,5 m),
spodné shvrstvie (85,5-152,4 m) a najspodnejSie
savrstvie (152,4-214,0 m).V podlozi tychto shvrstvi
sa nachadzaju sedimenty rumanu (214,0-338,5 m).
Spodnt hranicu tohto stupiia na rozhrani s dakom
stanovil VASS et al. (1992).

Pri stratigrafickej interpretacii vy¢ienenych kvar-
térnych savrstvi vychadzame, vzhl'adom na absen-
ciu Dbiostratigrafickych kritérii, z nasledujicich
opornych bodov. Vrchné stvrstvie, ktorého vek je
dolozeny datovanim pochovanej pddy metédou
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C'sme zatriedili do holocénu. Na za€lenenie
savrstvia V k baze stredného pleistocénu boli
smerodajné najmé udaje o paleomagnetizme. Podla
nich bolo zistené rozhranie epoch Brunhes/
Matuyama a na zaklade toho stvrstvia I az V ¢asovo
korelujeme s mladym a strednym pleistocénom.
Spodnii  hranicu starého pleistocénu uvadzame
vnitri epizédy Olduvai na Grovni 1,8 mil. r.
v hibke 152,4 m. Samotnii hranicu medzi neogénom
(rumanom) a kvartérom (pleistocénom) sme dali
na rozhranie epoch Matuyama/Gauss v hlbke 214,0
m (2,48 mil. r.). Je to v sdlade s navrhmi, ktoré
odzneli na poslednom XIII. kongrese INQUA v r.
1991 v Cine.

Dalej uvadzame charakteristiku vy&lenenych si-
vrstvi a ich chronostratigrafické zaClenenie je zna-
zornené na priloZene;j stratigrafickej schéme (obr. 4).

Vrchné savrstvie (hibkovy interval 0,0-7,0 m) sa
vyznaduje striedanim vrstiev pieskov, silno zahline-
nych Strkopieskov a hlin sivohnedej, sivej a tmavo-
sivej farby s horizontom pochovanej pody (4,0-5,0
m) — vit CUV-1. Pochovani pdda typologicky
patri k nivnym karbonitovym pdédam (obsahuje
10,45 % CaCQs), ma alkalickii p6dnu reakciu (pH
v KCl = 7,7). Zmitostne je to hlina vel'mi silno
piesCita s primesou valanikov, stredny priemer zfn
Md = 0,02. Je nevytriedena (So = 6,25), ma vysoky
koeficient asymetrie (Sk = 7,38) — tab. 1. Vek po-
chovanej pddy metédou "“C je stanoveny na 4 560 +
600 B. P. (GIN 5 953); (VASKOVSKA, 1989). Na
zaklade tohto datovania sedimenty vrchného savrst-
via st zaclenené do holocénu.

Stavrstvie 1 (hibkovy interval 7,0-19,0 m) sa
skladd z dvoch pol6h pieskostrkov, medzi ktorymi
v hibke 8,5-11,0 m je poloha pieskov. Pieskostrky
vrchnej polohy (7,0-8,5 m) st drobné a stredné, vy-
znadujh sa svetlohnedou farbou (10YR 6/4), st bi-
modalne s granulomaximom vo frakcii 7-4 mm a
menej vyraznym vo frakciach piesku a prachu (0,5-
0,25 a 0,05-0,01 mm). Stredny priemer zfn (Md)
pieskostrkov je 4,45, maji nizky koeficient asy-
metrie (Sk = 0,01) a st nevytriedené (So = 19,16).
Smerom nahor pieskostrky prechadzaji do Strko-
pieskov s niz§im Md (0,36), vyssim Sk (3,25), ktoré
su tieZ nevytriedené (So = 6,01) —tab. 1.

Medzipoloha hrubozrnnych prachovitych pies-
kov v hibke 8,5-11,0 m sa vyznaéuje bledohnedou
farbou (10YR 7/3), ktora je smerom nahor svetlo-
siva (10YR 7/2).

Pieskostrky spodnej polohy (11,0-19,0 m) sa
drobné az vel'mi drobné, smerom nadol st hrubé az
stredné, sii bimodélne, s granulometrickym maxi-
mom v réznych frakciach (30-15, 15-7, 74, 1-0,5,
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0,5-0,25, 0,25-0,1 a 0,05-0,01 mm). Stredny priemer
zin (Md) pieskostrkov je v intervale 0,89-3,37, koe-
ficient asymetrie Sk = 0,01-1,17 a si zle vytriedené az
nevytriedené (So = 2,51-27,3) — tab. 1. Farba
pieskostrkov je bledohneda (I0YR 6/4) so svetlo-
sivymi polohami (2.5Y 7/2). Vnutri spodnej polohy
pieskostrkov sa nachadza vrstvicka hrubozrnnych
pieskov s drobnymi valinikmi. Sedimenty tohto
sivrstvia sa v porovnani s ostatnymi suvrstviami
vyznauji najvy$§imi hodnotami koeficientu zvetra-
vania F, nizkymi koeficentmi K - A, K - B, K - V.
NajniZSie su aj indexy zrelosti mineralov tazkej frakcie
(ZTR, ZTR + G ZTR + G + A) z celého Studovaného
profilu vrtu. Vynimkou st sedimenty savrstvia V.
Indexy zrelosti, najmd ZTR + G a ZTR + G + A,
dosahujii maximalne hodnoty v strednych castiach
savrstvia s klesanim hodn6t v spodnych a vrchnych
vrstvach. Si zistené i nizke hodnoty koeficientov
zvetravania Pahkych minerdlov K - Ga K - D (tab. 2, 4,
5,7; obr. 2,3, 4; porad. €. vz. 1-10).

Z uvedenych hodnét koeficientov zvetravania
peil zvetravania z celého vrtu. Okrem hodnét koefi-
cientov zvetravania a indexov zrelosti tazkych
mineralov o tom svedCi aj zvySeny obsah menej sta-
bilnych mineralov, predovSetkym amfibolov a K
Ziveov a vyssi je i obsah valinov z pieskovcov.
Vzhladom na uvedené fakty a na porovnanie tychto
sedimentov s podobnymi na okoli Bratislavy pred-
pokladame, ze sedimenty shvrstvia I sa formovali
pocas mladého pleistocénu (wiirmu). Vtedy exis-
tovali surové klimatické podmienky, najmene;j
vhodné na zvetravacie procesy. NevyluCujeme ani
to, Ze vyraznejSia poloha prachovitych pieskov
(8,5-11,0 m) moze indikovat’ niektord wiirmski
interstadialu.

Savrstvie 11 (hibkovy interval 19,0-38,4 m) po-
zostava z dvoch poldh pieskoStrkov a zvrchu
v hlbke 19,0-20,0 m sa hliny svetloZltej farby
(10YR 6/4). Pieskostrky vrchnej polohy (20,0-27,0 m)
st hrubé az vel'mi hrubé a hrubé az stredné. Su
bi- a polymodélne s granulomaximom v réznych
frakciach (15-7, 4-2, 0,5-0,25, 0,25-0,1 a 0,1-0,05
mm) a vo vrchnych vrstvach s viacej zahlinené.
Na baze tejto polohy v hibke 24,4-27,0 m st ojedi-
nelé valiny kremencov s ¢ 12 cm. Z farieb prevlada
svetlo zZltohneda (10YR 6/4) a bledozita (2.5Y 7/4),
vyskytuje sa i Zlta (2.5Y 7/6). Stredny priemer zin
(Md) pieskostrkov sa meni od 1,92 do 7,84. Koefi-
cient asymetrie (Sk) je menej ako 1 (0,04-0,55).
Pieskostrky st nevytriedené (So = 6,43-3,61) —tab. 1.

Pieskostrky spodnej polohy (27,0-38,4 m) si
hrubé az stredné, bi- a polymodalne, s granuloma-
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Obr. 3 Indexy zrelosti (ZTR, ZTR + G, ZTR + G + A) kvartérnych sedimentov a sedimentov rumanu z vrtov CU-1A a CU-1



Tab. 2 Koeficienty zvetrdvania mineralov fazkej a 'ahkej frakcie z vrtu CU-1A

Por. Hibka v Geol. Tazké mineraly Lahké mineraly
¢. vz. m evid. &.

K1 K2 K3 F K=& [K-B [EK-V K-G K-D

1 7.0- 7.4 | 1204 1,60 0,600 0,38 2,20 0,25 0,40 3,44 6,00 2,41
2 8.0~ 8,5 | 31205 1,29 0,130 0,10 1,42 0,11 0,17 7,19 5,00 2,67
3 9,3- 98 | 206 213 0,140 0,07 297 0,38 0,72 9,15 3,33 3,55
4, | 11,4-11,7 | 7R07 3,30 0,150 0,05 3,45 0,36 0,61 7,12 3,33 3,71
5 |s12.6413.0. 1 208 0,85 0,380 0,45 1,23 0,55 0,64 3,25 3,16 3,76
6. | 13,7-14,0 | 11/209 1,21 0,860 0,71 2,07 0,39 0,57 4,95 3,33 3,55
7. | 143-14,7 | 210 1,19 0,440 0,37 1,63 0,16 0,38 4,07 3,33 3,55
8. | 15,0-16,0 | 14211 1,48 1,100 0,74 2,58 0,14 0,20 1,26 5,00 24,00
o a7 7.0 5212 0,53 0,980 1,86 1,51 0,26 0,38 1,84 4,44 49,00
10. | 18,6-19,0 | 18213 1,18 0,490 0,42 1,67 0,15 0,52 377 5,00 24,00
11. | 21,6-21,8 | 227215 | 037 0,330 0,89 0,70 0,45 0,68 1,98 4,71 32,30
12. | 22,5228 | 24216 | 0,40 1,070 2,69 1,47 0,82 1,13 1,96 4,44 49,00
13. | 23,6-24,0 | 261217 | 0,29 0,150 0,53 0,44 0,50 1,23 6,45 4.44 49,00
14. | 24,0244 | 27/401 0,50 0,170 0,34 0,67 0,55 0,90 5,03 4,44 49,00
15. | 25,7-26,2 | 29/403 0,38 0,540 1,44 0,92 0,00 0,18 2,35 4,44 49,00
16. | 28,5-29.0 | 31/405 | 0,05 0,080 1,75 0.13 0,00 0,00 1,61 4,44 49,00
17. | 33,4-34,0 | 33/407 | 0,38 0,460 1,21 0,84 0,29 0,44 1,57 4,44 49,00
18. | 35,9-36,0 | 34/408 | 0,31 0,100 0,31 0,41 1,18 1,73 4,93 4,44 49,00
19. | 38,4-39,0 | 35/409 | 0,10 0,070 0,66 0,17 9,29 10,40 6,65 4,44 49,00
20. | 40,5-41,0 | 36/410 | 0,05 0,030 0,48 0,08 8,50 13.00 8,38 6,54 49,00
21. | 42,5-43,0 | 37/411 0,02 0,010 0,37 0,03 158,00 | 186,00 9,67 6,54 49,00
22. | 46,0463 | 38/712 | 0,06 0,010 0,20 0,07 16,67 | 2230 | 11,44 8.50 19,00
23. | 49,6-49,8 | 39/413 | 020 0,130 0,66 0,33 1,11 1,83 3,65 8,50 19.00
24. | 50,0-50,5 | 40/414 | 0,20 0,030 0,17 0,23 0,71 2,00 7,00 8,50 19,00
25. | 51,0-51,5 | 41415 | 0,29 0,130 0,44 0,42 0,73 1,00 3,48 8,50 19,00
26. | 52,8-53,0 | 42/416 | 0,04 0.002 0,07 0,04 1,00 3,50 | 15,77 8.50 19,00
27. | 56,8-57,0 | 43/417 | 0,04 0,040 1,15 0,08 1,83 3,17 1.91 8,50 19,00
28. | 58,5-58,8 | 44/418 | 0,22 0,110 0,50 0,33 0,00 0.00 5,31 8.50 19,00
29. | 58,8-59.0 | 45/419 | 0,09 0,020 0,19 0,11 5,33 8,00 8,53 8,50 19,00
30. | 60,4-61,0 | 46/420 | 0,06 0,040 0,61 0,10 1,67 1,67 5,10 8,50 19,00
31. | 64,3-64,8 | 47/421 0,11 0,070 0,64 0,18 1,93 3,07 4.48 8.50 19.00
32. | 67,5-68,0 | 49/423 0,22 0,560 2,56 0,78 0,42 1,13 3,79 8,70 32,30
33. | 71,4722 | 501424 | 0,07 0,060 0,84 0,13 1,62 3,31 2,39 8,70 32,30
34. | 76,5-77,0 | 52/426 | 0,13 0,030 0,25 0,16 1,89 433 6,38 8,70 32,30
35. | 80,0-80,5 | 54/428 | 0,10 0,030 0,31 0,13 2,11 3,11 6,30 8,70 32,30
36. | 83,5-84,1 | 56/430 1,31 0,020 0,02 1,33 0,12 0,12 | 29,00 8,70 32,30
37. | 84,8850 | 58/432 | 038 0,160 0.41 0.54 0,26 0.60 2.77 8,70 48,50

ximom tiez v réznych frakciach (15,0-7,0, 4,0-2,0,
1,0-0,5, 0,25-0,1, 0,1-0,05, 0,05-0,01 mm).
Stredny priemer zin (Md) je v intervale 2,53-5,54,
pri nizkom koeficiente asymetrie (Sk = 0,13-0,17)
st nevytriedené (So = 5,44-9,81). V spodnych
vrstvach sa nachadzaju valiny kremencov s ¢ 12 cm
a smerom nahor v hibke 27,0-28,0 m pieskostrky
prechadzaji do zahlinenych Strkopieskov s nizsim
Md (0,66), vyssim Sk (1,32). Su tiez nevytriedené
(So = 5,88) — (tab. 1). Striedaja sa bledozlté (2.5Y
7/4) az olivovozlté farby (2.5Y 6/6) a belasé (2.5Y
8/2) s vyskytom tmavohnedych skvin (7.5YR 5/8).
Sedimenty savrstvia II maji vysoké zastipenie
granatu a opakovych minerdlov. Relativne niZsie,
avsak dost’ vyrovnané zastGpenie ma epidot, zoizit,
pyroxén, apatit. Ostatné mineraly — zirkén, rutil,
turmalin, distén, chlorit, biotit — sa vyskytuju
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zriedka (okolo 1 % a menej), resp. vo vrstvach
nepravidelne chybaji (tab. 6). Castym vyskytom sa
vyznauju zakalené mineraly. Medzi mineralmi Fahke;j
frakcie je zvySeny obsah kremefia a menej K Zivcov.
Koeficient zvetravania F v stvrstvi Il v porovnani so
stvrstvim I znacne klesa. Bolo to sposobené znizenim
obsahu amfibolov a zvysenim obsahu epidotu (tab. 2,
obr. 2). Koeficient K - A, naopak, trochu stipa (tab. 2,
5, 7, obr. 4, porad. €. vz. 11-18). Indexy zrelosti
minerélov tazkej frakcie (ZTR, ZTR + GaZTR + G +
A) sa vyznacuji jednym maximom priblizne v strednej
Casti svrstvia a klesajiicou tendenciou v spodnej ¢asti
shvrstvia (tab. 4; obr. 3).

V savrstvi II stipa obsah kremeria, nie s zistené
karbonaty a koeficienty zvetravania minerdiov
l'ahkej frakcie (K - G a K - D) v porovnani so
savrstvim I stpaja (tab. 2, 5, 7).




Tab. 1 Litogeochemicka charakteristika sedimentov z vrtov CU-1A a CUV-1

Por Hibka C.vz. | Ana- Obsah frakcii v % a v mm K Granulometrické CaCO; pH Granulotyp
& vm geollev. | lyza mikro parametre v KCI
=30 1301571~ 5=7 74 4-2 2-1 1-0,5 | 0,5- | 0,25- | 0,1- | 0,05- | 0,01- | 0,005- | <0,002 | >2,0 | 2,0~ | 0,05- | <0,01 | <0,002 | Md So Sk %
0,25 0,1 0,05 [ 0,01 0,005 | 0,002 0,05 0,002
1. 7,0- 7,4 1/204 - 4,8 1,5 8,0 10,4 52 3,6 35 23,0 15,8 4,4 19,8 0,0 0,0 0,0 2991503 19,8 0,0 0,36 6,01 325 Sp
2. 8,0- 8,5 3/205 - 0,0 0,0 19,1 36,3 3,1 1,4 0,4 43 27 0,4 32,3 0,0 0,0 0,0C1]:58.5 92 32,3 0,0 4,45 | 19,16 | 0,01 P3
3 11,4-11,7 71206 - 0,0 1,1 8,0 352 18,0 10,9 85 6,9 4,4 1,7 5,3 0,0 0,0 00 | 623 | 324 5.3 0,0 3.37 2,51 0,45 P3
4. | 13,7-14,0 117209 - 2.1 12,1 20,7 18,7 6,3 59 5,0 51 8,6 2.4 19,1 0,0 0,0 0.0:1:53,9 1270 19,1 0,0 3,24 7,59 | 0,14 P3
5. 15,5-16,0 14/211 - 4,1 21,6 11,3 10,3 7,1 37 4,1 3,4 3.8 4,6 1,4 24,6 0,0 00 | 544 | 196 26,0 0,0 324 | 27,32 | 0,01 P3
6. 18,6-19,0 18/213 - 3.3 12.3 13,6 9.4 5,0 5.1 5.8 12,0 )3 2,0 222 0,0 0,0 0,0 | 43,6 | 342 22,2 0,0 0,89 8,50 117 P3
7. | 21,6-21,8 221215 - 29,1 18,8 8,0 4,7 3.4 35 2,8 3,6 8.0 2,2 15,9 0,0 0,0 0,0 [ 64,0 | 20,1 15,9 0,0 7,84 7,06 | 0,04 P3
8. | 22,5-228 24/216 - 29,4 10,9 9.5 5,7 4,0 43 4,6 5.5 6,8 2,1 17,2 0,0 0,0 0,0 .| 595 ] 233 17,2 0,0 6,90 6,98 | 0,05 P3
9. | 23,6240 26/217 - 4,6 12,8 17,0 9,8 53 59 6,4 12,0 57 0,9 19,6 0,0 0,0 0,0 | 49,5 309 19,6 0,0 1,92 6,49 | 0,55 P3
10. | 24,0244 27/401 - 3.3 16,2 16,9 0,4 16,7 3,0 3.5 6,5 8,0 3.5 18,0 0,0 0,0 0.0:1.:53,5] -28,5 18,0 0,0 2,42 8,61 0,21 P3
11. | 24,5248 28/402 - 17.2 15,8 10,9 7,6 7.5 4,5 5,0 5,0 6,0 20,5 0,0 0,0 0,0 0,0 | 590 41,0 0,0 0,0 4,59 7,01 0,11 P3
12. | 25,7-26,2 29/403 - 29,1 13,7 10,1 7.5 5,6 5,0 2,5 4,0 5,5 17,0 0,0 0,0 0,0 0,0 | 66,0 [ 34,0 0,0 0,0 7,44 5,26 | 0,08 P35
13. | 26,7-27,0 30/404 - 8.1 10,2 14,4 10,6 9,7 5,0 6,5 7.3 8,5 1.5 18,0 0,0 0,0 0,0 | 53,0 29,0 18,0 0,0 2,62 6,71 0,26 P3
14. | 27,0-28,0 59/433 + 0,0 0,0 0,0 0,0 33,5 9,0 11,0 7.5 6,0 8,5 14,0 4,0 4,0 2.5 33,5 | 420 22,0 10,5 0,00 0,00 | 0,00 Sp
15. | 27,0-28,0 59/433 - 0,0 0,0 0,0 0,0 33,5 9,0 11,0 7,0 6,5 10,0 14,0 3,0 4,0 2,0 | 33,5 | 435 21,0 9,0 0,5 0,66 6,88 | 031 7,80 Sp hl.
16. | 28,5-29,0 31/405 - 5,6 13,8 155 10,8 9,8 5.5 4,5 5.5 9,0 20,0 0,0 0,0 0,0 0.0 55,51 -44.5 0,0 0,0 3,12 7,11 0,17 P3
17. | 31,0314 32/406 - 5,0 17,2 17,9 9,2 6,7 6,0 4,0 5,5 8,0 3,0 17,5 0,0 0,0 0,0 | 56,0 | 26,5 17,5 0,0 3,79 13151 2013 P3
18. | 33,4340 33/407 - 172 11,9 8,1 7.3 75 3:5 3.5 7 ) 8,5 25,0 0,0 0,0 0,0 0,0 | 52,0 | 48,0 0,0 0,0 2,53 9,81 0,15 P3
19. | 35,9-36,0 34/408 - 19,4 14,0 12,8 7.8 8,0 4,5 6,0 4,5 6,0 17,0 0,0 0,0 0,0 0,0 | 62,0 [ 38,0 0,0 0,0 5,54 5,44 | 0,13 P3
20. | 38,4-39,0 35/409 - 334 8,1 8,0 45 4,0 4,5 6,0 5,0 T 19,0 0,0 0,0 0,0 0,0 | 58,0 ( 42,0 0,0 0,0 6,67 7,06 | 0,05 P3
21. | 40,5-41,0 36/410 - 32 10,6 10,4 7,0 48 2,5 45 23,0 10,5 235 0,0 0,0 0,0 0,0 | 36,0 [ 64,0 0,0 0,0 0,42 7,40 | 4,50 Sp
22. | 42,5430 37/411 - 4,5 12,9 22,8 11,2 8,6 3,5 75 7,0 3.5 16,5 0,0 0,0 0,0 0,0 | 60,0 | 40,0 0,0 0,0 4,38 484 | 0,22 P3
23. | 46,0-46,3 38/412 - 33 6,0 11,3 8,6 8,1 6,5 10,0 7,0 11,0 28,0 0,0 0,0 0,0 0,0:41#37,5:1::62.5 0,0 0,0 0,70 7,65 1,07 Sp
24. | 49,6-49.8 39/413 - 0,0 6,8 11,2 7.4 8,1 5,0 10,0 9.5 9,5 32,5 0,0 0,0 0,0 0,0 | 33,5 | 66,5 0,0 0,0 0,46 6,86 1,74 Sp
25. | 50,0-50,5 40/414 - 5.2 8,0 58,4 225 1,4 0,5 0,5 0,5 0,5 2.3 0,0 0,0 0,0 0,0-71-95.5 4,5 0,0 0,0 9,41 1,37 | 0,90 S
26. | 51,0-51,5 41/415 - 0,0 0,0 0,0 0,5 3,0 3,0 2,0 16,5 65,0 10,0 0,0 0,0 0,0 0,0 3,5.] 96,5 0,0 0,0 0,19 1,36 | 091 P j. vj. sov.
27. | 52,8-53,0 42/416 - 0,0 6,2 12,2 11,7 9.9 4,0 7,0 7,0 9.5 32,5 0,0 0,0 0,0 0,0 | 40,0 | 60,0 0,0 0,0 0,57 7,75 1,44 Sp
28. | 56,8-57,1 43/417 - 12,2 12,8 13371783 8.4 53 6,0 7,0 9,0 17,3 0,0 0,0 0,0 0,0 | 550 | 450 0,0 0,0 3.19 6,59 1 0,22 P3
29. | 58,5-58,8 44/418 - 25 2,8 0,8 0,6 0,8 5.5 15,0 25,5 26,5 20,0 0,0 0,0 0,0 0,0 1,571 92,5 0,0 0,0 0,28 2,161,095 Pr. sov.
30. | 58,8-59,0 45/419 - 2,0 1,2 2,6 1,5 3.7 19,0 33.5 12,0 8,0 16,5 0,0 0,0 0,0 0,0 11,0 | 89,0 0,0 0,0 0,70 2,20 | 0,67 Pr. sov
31. | 60,4610 46/420 - 32 o 8.8 6,2 6,7 5.5 6,0 14,0 9,5 29,0 0,0 0,0 0,0 0,0 | 36,0 | 64.0 0,0 0,0 0,46 8,08 | 2,73 Sp
32. | 64,3-64.8 47/421 - 0,0 10,6 13,7 9,4 8,8 53 8,0 11,0 8,0 25,0 0,0 0,0 0,0 00 | 425 575 0.0 0,0 0,88 823 | 089 Sp
33. | 65,3-65,6 48/422 - 0,0 0,0 0,0 0,0 0,0 0,5 59 54,5 33,0 1,5 5,0 0,0 0,0 0,0 0,0 | 95,0 0,0 0,0 0,30 1,50 | 0,86 Pvjj
34. | 67,5-68,0 49/423 - 3.3 11,5 15,3 7.3 5,1 2,5 3,5 8.0 22,0 21.5 0,0 0,0 0,0 0,0 | 425 | 575 0,0 0,0 0,45 8,21 5,04 Sp
35. | 71,4725 50/424 - 14,5 13.9 83 2,8 2,0 1,0 3.0 27,0 11,0 16,5 0,0 0,0 0,0 0,0 | 41,5 | 585 0,0 0,0 0,46 6,65 | 9,82 Sp
36. | 74,0-74,5 51/425 - 16,5 82 8.3 6,7 6,8 4,5 4,5 6,5 10,5 2755 0,0 0,0 0,0 0,0 | 46,5 | 53,5 0,0 0,0 1,22 9,68 | 0,57 Sp
37. | 76,5-77,0 52/426 - 24,5 14,4 4,5 21 2,0 1,5 4,0 13,5 19,0 2,0 12,5 0,0 0,0 0,0 | 47,5 40,0 12,5 0,0 0,88 7,54 | 2,48 Sp
38. | 78,5-79,1 53/427 - 14,1 12,6 14,3 8.4 7 5.5 5,0 5,5 8.5 19,0 0,0 0,0 0,0 0,0 | 56,5 | 43,5 0,0 0,0 3,83 7,01 0,14 P3
39. | 80,0-80,5 54/428 - 8,7 13.3 17,1 9,4 6,5 6,5 35 12,0 9,0 14,0 0,0 0,0 0,0 0,0 | 550 | 450 0,0 0,0 3,54 5,82 | 0,23 P3
40. | 81,5-82,0 55/429 - 12,0 15,1 16,1 9,2 8,6 1,5 5.0 5,0 10,0 17,5 0,0 0,0 0,0 0,0 | 61,0 | 390 0,0 0,0 4,78 6,99 | 0,10 P3
41. | 83,5-84,1 56/430 + 0,0 0,0 0,0 0,0 3,0 3,0 10,5 23,0 13,5 925 15,0 1.5 8,5 2.5 3.0:1°-59,5 35.5-41.:22.5 2.5 0,00 0,00 | 0,00 Hpp sov
42. | 83,5-84,1 56/430 - 0,0 0,0 0,0 0,0 3,0 3,0 10,5 22,5 14,5 9.0 18,5 115 7,5 0,0 30| 595 37,5 19,0 0,13 3.91 0,27 1:56..},7,35 Hp sov
43. | 84,3-84,5 57/431 5 0,0 0,0 0,0 0,0 23 1,5 5.5 24,5 18,5 11,0 11,5 3,5 5.5 4,0 25| 710 22,5 15,0 4,0 0,00 0,00 | 0,00 Hsp sov
44. | 84,3-84,6 57/431 - 0,0 0,0 0,0 0,0 2,0 15 15,0 255 18,5 11,0 21,5 5,0 0,0 0,0 2,0 715 26,5 5,0 0,20 487 | 0,21 7,24 Hsp sov
45. | 84,8-85.0 58/432 - 0.0 0,0 0,0 0,0 0,0 0,0 1,0 23,5 31.0 15,01 -11.0 7,0 4,0 5.5 0015725 22,0 16,5 0,14 3,86 | 0.25 Hsp
Vit CUV-1 Vrt CUV-1
46. 4,0- 5,0 1/4 : o 0,0 0,0 0,0 0,0 12,5 1,5 6,5 7,0 9,5 13,0 | 22,0 11,5 10,5 6,0 12,5 ] »37.5 44,0 | 28,0
4,0- 5,0 - 0,0 0,0 0,0 0,0 13,0 3,0 6,0 8.0 9.0 13,0 | 22,0 13,0 13,0 0.0 13,01 -39.0 48,0 | 26,0 6,0 0,02 6,25 | 7,38 10,45 | 7,70 Hspsv




Obr. 4 Stratigraficka schéma ¢lenenia kvartérnych sedimentov vo vrtoch CU-1A a CU-1 pri Cunove

gg|Paleomagnet [Stratigr. E1. g Koe{icjenfy Indexy zrelosti
Hibka| N = | zvetravania | o
~3’“~§?§§=§xa LR LY
S EEHES §‘§q123@§§7§9_101]12§
: ooc{H | Je
& &
gl ; S
el :
:_% : }} = >
el |k H { .
SR 2
Bl ™ o = i 8
H S b
e o wﬂ. . S A £ e'.._---—
i M =
& B s
& e J R L S
o'y . v~ <
K3 2\ R >
N «” ¢
¥ " I3 ; Il
3 R P
X% o ‘\x"“(. ’ 5
= X __SHI "!: }(\ -
5 b P s '
G '\..\‘\
b ks c Il *\‘ "s~\-
o RS s
- l \‘\
JIRAE a0
J s LA e N
w|° - : <\‘ - ‘\ \‘\
. = _u:_'::éc ---\
<| |~ a f."? ? 7
b [+ < t
= Tt
) Tl S b
g , |l \\'\
- 3 : \
6 5 P - 4 N
; ol £1 1t B, R g N
o b ST | P S
ho ' \
M. A g .\
= af W e e
B0 5 -, . ST LR T
o 3| © ./,‘,ﬁ : ,—"—
o0{ [ o 7| %] < R
3 e o} B AN
POOA ‘_ > ale 8 -’:/ : *\\
0] W= elt < 1A\
F = L R B B B N 18}
ol | \
e
04 "l
c
L0 4 @ v
>
R S e
= wl
601 = o
= O
: [~
0 =
E\g b
180 E = E
— 5 ’
0 = r
e o ! !
o el | A ] ] :
101 %“ = _ E
= 3 N
& (h8] > k\'\, *\. \
201 . “ | b\) ) “
.o o i ,/’
= i L [ A
it 1
NS ol il P N
S . ala] [x .,} u' P
| =° ol el !
S = oy 1
= o |olé

Koeficienty zvetrdvania
K-A G et A
K-G ——

Indexy zrelosti :
ZTR

ZTR+G
ZIRG el =

striedanie vrstiev hlin, pieskov a Strkopieskov
s horiz. pochov. pody
©o o0 o pieskostrky
- R B
0:0-0 Strkopiesky
0:0-.0
S ey valiny Strkov v pieskoch
.00
piesky prevaZne jemno- a strednozrnné, miestami zailované
== hliny prevazne piestité
T ily, miestami vapnité s drobnymi konkréciami CaCO,
7252527 ily so Strkovymi valanmi
! jTlLTIET polohy pieskovcov
)C organické zvysky

Poznamky:

Vek pochovanej pddy z hibky 4,0-50 m (vit CUV-1) stanoveny
met6dou *C je 4560 + 600 B. P. (GIN 5953 VASKOVSKA, 1989)

Vo vrte CU-1 VASS—PAGAC et al. (1992) na zaklade magnetostratigrafie
uvadzaju:

1 — Horn hranicu rumanu v hibke 143,0 na strope anomalie Olduvai
(1,65 mil. rokov)

2 — Spodni hranicu rumanu v hibke 338,5 m na strope Cochiti epochy
Gilbert (3,87 mil. rokov)

3 — Rozhranie paleomagnetickych epoch Matuyama/Gauss v hibke cca
214 m (2,48 mil. rokov)

Zostavila Vadkovskda s pouZitim vlastnych materidlov a Vassa — Pagata —
Fejdiovej — Danillove;.

Obr. 4 Stratigrafickd schéma ¢lenenia kvartérnych sedimentov vo
vrtoch CU-1A a CU-1 pri Cunove




Tab. 3 Koeficienty zvetrivania mineralov tazkej frakcie z vriu CU-1

Por. Hibka C.vz. Tazké mineraly
¢ vz vm geol.

K1 K2 K3 F K-A K-B K-V
38. 85,2 1 0,33 0,030 0,09 0,36 1,50 199 9,74
39. 115,1 2 0,09 0,030 0,31 0,12 17,07 19,07 10,25
40. 1195 3 0,00 0,000 0,17 0,00 1,78 1,78 921
41. 122,6 4 0,00 0,000 0,15 0,00 0,85 0,85 13,20
42. 130,3 5 0,00 0,000 0,17 0,00 5:11 5;11 12,46
43. 1325 6 0,00 0,000 0,06 0,00 0,44 0,44 20,62
44, 133,4 7 0,00 0,000 0,34 0,00 1572 1,72 4,96
45. 139,0 8 0,00 0,000 0,03 0,00 0,86 1,72 36,44
46. 145,2 9 0,00 0,000 1,22 0,00 2,34 3,27 1,80
47. 154,8 10 0,00 0,000 0,87 0,00 1,39 1,39 3,92
48. 158,5 11 0,00 0,000 0,12 0,00 4,03 4,84 21,45
49, 1711 12 0,00 0,000 0,23 0,00 0,92 1,84 18,23
50. 176,0 13 0,00 0,000 0,00 0,00 0,00 0,00 78,67
51, 182,6 14 0,00 0,000 0,22 0,00 4,50 4,50 12,01
52, 190,4 15 0,00 0,000 0,00 0,00 0,90 0,90 20,18
53, 195,4 16 0,00 0,000 0,14 0,00 4,23 4,23 10,00
54. 205,2 17 0,00 0,000 0,13 0,00 2,97 3,39 24,99
55. 211,4 18 0,00 0,000 0,045 0,00 1,57 2,75 29,69
56. 2244 19 0,00 0,000 0,08 0,00 4,01 5,1 21,83
57. 232,2 20 0,00 0,000 0,17 0,00 5,88 6,3 13,73
58. 245,8 21 0,00 0,000 0,08 0,00 5,28 6,5 34,24
59. 2549 22 0,00 0,000 0,08 0,00 6,51 6,98 44,19
60. 256,3 23 0,00 0,000 0,30 0,00 0,82 1,23 65,22
61. 261,0 24 0,00 0,000 0,12 0,00 4,49 5,84 35,08
62. 263,9 25 0,00 0,000 0,18 0,00 0,79 1,19 17,0
63. 266,4 26 0,00 0,000 0,12 0,00 7,03 7,83 47,74
64. 273,0 27 0,00 0,000 0,00 0,00 2,59 3,82 10,78
65. 2814 28 0,00 0,000 0,07 0,00 5,96 8,51 29,20
66. 282,8 29 0,00 0,000 0,03 0,00 3,48 4,78 137,5
67. 284,8 30 0,00 0,000 0,00 0,00 3,55 4,44 45,78
68. 286,4 31 0,00 0,000 0,00 0,00 0,00 1,3 31,82
69. 288,1 32 0,00 0,000 0,00 0,00 6,62 8,29 67,78
70. 299.9 33 0,00 0,000 0,03 0,00 1;35 3,14 78,72
71. 292,8 34 0,00 0,000 1,33 0,00 3,60 4.4 12,5
72. 302,0 35 0,00 0,000 0,1 0,00 0,51 0,51 15,5
73. 315,5 36 0,00 0,000 0,0 0,00 0,90 1,35 47,25
74. 3224 37 0,00 0,000 0,05 0,00 3,96 5,28 57,56
75. 333,3 38 0,00 0,000 0,02 0,00 0,44 0,44 8,76
76. 341,4 39 0,00 0,000 0,04 0,00 0,45 0,90 70,07
717. 352.5 40 0,00 0,000 0,06 0,00 0,00 0,00 25,24

Sedimenty sihvrstvia II v porovnani so svrstvim
I maji vyssi stupeii zvetravania (nizsie sii hodnoty
koeficientu F, vyssie koeficientu K - A), stipaju aj
indexy zrelosti (ZTR, ZTR + G, ZTR + G + A),
zvySuju sa hodnoty koeficientov zvetravania mine-
ralov l'ahkej frakcie K - D a trochu K - G. Sedi-
menty shvrstvia Il korelujeme uz so strednym
pleistocénom (risom) a predpokladame, Ze vrchna
poloha hlin (19,0-20,0 m) svetlohnedej farby,
nachadzajica sa medzi stvrstvim I a II, ¢asovo zod-
poveda R/W interglacialu.

Suvrstvie 111 (hibkovy interval 38,4-47,5 m) je
zastipené vrstvami pieskoStrkov a rbznozrnnych
Strkopieskov. St polymodalne s granulometrickym
maximom vo frakciach 15-7, 1-0,5 a 0,5-0,25 mm.

Ich stredny priemer zfn (Md) je v intervale 4,38—
6,67. Maju nizky koeficient asymetrie (Sk = 0,05—
0,22), pieskostrky st nevytriedené (So = 4,84-7,06).
Strkopiesky pri niz$om koeficiente Md (0,42-0,70)
maju vysoky koeficient asymetrie (Sk = 1,07-4,50)
a rovnako si nevytriedené (So = 7,06-7,65) — tab. 1.
Prevlada svetlosiva farba (5Y 7/2), zriedkavejsie st
belasé (2.5Y 8/1) a bledozité (5Y 7/3).

Rozbor mineralov tazkej frakcie sedimentov si-
vrstvia Il podla J. Danillovej poukazuje na napadne
vysoky obsah granatu, opakovych a zakalenych mi--
neralov i zirkénu. ZniZeny, ale pomerne vyrovnany
je obsah epidotu, zoizitu, pyroxénu, amfibolu, ru-
tilu. Ostatné mineraly — staurolit, andaluzit, turmalin
distén, chlorit, biotit — maji nizky obsah (<1 %), alebo
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Tab. 4 Indexy zrelosti (ZTR, ZTR + G, ZTR + G + A) minerélov tazkej frakcie sedimentov z vrtov CU-1A (1-37) a CU-1 (38-77)

Por. Hibka ZTR ZTR+G | ZTR+G + Por. Hibka ZTR ZTR+G | ZTR+G+
¢. vz. vm + A ¢. vz vm + A

 $A 7,0 2,9 28,2 31.3 38. 85,2 2,85 9,99 9,99
2. 8,0 0,6 17,8 20,6 39. 115,1 8,01 36,70 43,87
3 9,3 23 20,0 20,8 40. 119,5 1,78 14,22 16,89
4. 11,4 2,0 9.1 12,7 41. 122,6 0,85 28,19 28,23
5 12,6 1,4 9,8 10,8 42. 130,3 5,14 30,22 35.75
6. 13,7 2,9 40,2 432 43. 1325 0,44 3,54 7,08
7 14,3 1.2 16,7 18,3 44, 133,4 1,72 18,96 23,27
8. 15,5 1.7 10,3 11,6 45. 139,0 1,72 13,31 13,34
9. 175 1,6 18,2 20,6 46. 145,2 3,27 17,76 23,83
10. 18,6 1,7 10,2 11,0 47. 154,8 1,39 33,33 39,35
11. 21,6 3,6 22,6 26,2 48. 158,5 4,84 37,90 42,74
12. 225 5,1 26,8 299 49. 171,1 1,84 51,15 56,68
13. 23,6 2.7 49,5 51,0 50. 176,0 0,00 0,47 0,94
14. 24,0 2,6 26,9 323 51. 182,6 4,50 33,33 41,44
15. 2857 0,7 26,4 32,8 52, 190,4 0,90 3,14 493
16. 28,5 0,0 18,6 21,0 53. 1954 4,23 11,64 14,81
17. 334 1,8 14,6 18,7 54. 205,2 3,39 36,02 38,56
18. 35,9 1,9 11,4 14,5 535. 2114 2,75 2,95 491
19. 38,4 7.3 39,6 434 56. 2244 5,10 20,79 23,34
20. 40,5 52 52,0 55,1 57, 2322 6,30 36,55 39,07
21. 42,5 18,6 36,2 40,0 58. 245.8 6,50 45,12 49,59
22, 46,0 6,7 38,6 442 59. 2549 6,98 45,12 49,31
23. 49,6 3,3 25,6 30,2 60. 256,3 1,23 26,13 27,76
24, 50,0 1,4 8,6 10,3 61. 261,0 5,84 48,44 52,92
25. 51,0 22 17,0 19,2 62. 263,9 1,19 27,38 29,36
26. 52,8 0,7 6,2 7,8 63. 266,4 7,03 46,09 48,82
27. 56,8 1,9 17,4 24,1 64. 273,0 3,02 42,08 42,51
28. 58,5 0,0 14,3 14,9 65. 2814 8,51 39,15 43,83
29, 58,8 2,4 13,0 14,4 66. 2828 4,78 43,04 48,69
30. 60,4 1,0 40,5 45,6 67. 284.8 4,44 38,22 38,26
31, 64,3 4,3 42,8 47,7 68. 286,4 1,30 14,29 14,94
32, 67,5 27 46,5 50,0 69. 288,1 8,27 38,44 41,75
33. 71,4 4,3 24,9 29,5 70. 289.,9 3,14 43,05 48,43
34, 76,5 3,9 22,8 26,0 7 292,8 4,40 4,70 6,30
35. 80,0 2,8 337 35,0 72. 302,0 0,51 5,61 6,63
36. 83,5 0,2 3,5 4,2 73. 315,5 1,35 31,80 33,62
37 84,8 2.1 12,6 18,0 74. 3224 5,28 33,03 35,23
75. 3333 0,44 6,99 7,86

76. 341,4 0,90 19,37 21,62

70 3525 0,00 2,97 3,39

Poznamka:

Vzorky €. 1-37 podl'a E. Vaskovskej.
Vzorky & 38-77 podla O. Fejdiovej

chybaji (tab. 6). V lahkej frakcii ma dominujlce
postavenie kremeii, menej je K Zivcov.

Sedimenty tohto stvrstvia maji nizke hodnoty
koeficientov zvetravania F. Je to spdsobené nizkym
obsahom amfibolov. Maji naopak, dost vysoky
koeficient K - A, ktory v hibke 42,5-43,0 m dosahu-
je az 158,0. Je tam zisteny vel'mi vysoky obsah
zirkénu (15,1 %) — tab. 2, 5, 7; obr. 2, 4, porad. €.
vz. 19-22. Indexy zrelosti mineralov fazkej frakcie
(ZTR, ZTR + G a ZTR + G + A) maji maximélnu
hodnotu v strednej €asti suvrstvia s klesajlcou ten-
denciou k spodnej a vrchnej Easti stvrstvia (tab. 4;
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obr. 3, 4). Koeficient zvetravania mineralov l'ahkej
frakcie K - G v savrstvi Il v porovnani so stvrstvim
II tiez stapa. Je to dosledok zvySovania obsahu kre-
meiia a poklesu obsahu Zivcov. Koeficient K - D je
zvySeny (tab. 2, 5, 7; obr. 4). Sedimenty stvrstvia
III si charakteristické velmi nizkymi hodnotami
koeficientu zvetravania F, velmi vysokym koefi-
cientom K - A a vel'mi vysokymi hodnotami v3et-
kych troch indexov zrelosti. Zvysené s koeficienty
zvetravania Fahkych minerdlov K - G a tiez K - D.
Uvedené hodnoty koeficientov zvetravania a in-
dexov zrelosti naznaCuji zvySeny stupenl zvetrava-




Tab. 5 Koeficienty zvetrivania F, K - A, K - G aK - D (limity a aritmetické priemery) sgdimentov z vrtu CU-1A (7,0-85,0 m) a vrtu CU-1 (85,0-333,3 m)
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Iv.
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spodné
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ruman

nia, mozno Ciastone aj zmenu znosovej oblasti.
Predpokladame, Ze na formovanie sedimentov tohto
suvrstvia okrem klimy pocas mindelu ¢iastoéne
posobila aj klima najmid mindelsko-riského inter-
glacialu (obr. 4).

Savrstvie 1V (hibkovy interval 47,5-83,5 m)
tvoria striedavé polohy Strkov, pieskostrkov a $trko-
pieskov, rozdelené troma vrstvami pieskov. Strky,
pieskostrky a Strkopiesky sa nachadzaji v hibke
47,5-51,0 m, 52,3-58,3 m, 59,3-65,0 m, 66,6-83,5
m. Zrnitostne si mono-, bi- a polymodalne s granu-
lomaximami v tychto frakeciach: 30-15, 15-7,0, 4-2,
1-0,5, 0,5-0,25, 0,25-0,1 mm. V polohach pies-
kostrkov st ojedinelé valiny kremencov s ¢ 8 cm
(47,5-50,5 m), s ¢ 10 cm (53,5-58,3 m)asd 12 cm
(76,5-77,0 m). Stredny priemer zin (Md) tychto
sedimentov je od 0,46—1,22 pri Strkopieskoch, stapa
do 3,19-4,78 pri pieskostrkoch a dosahuje 9,4 pri
Strkoch.

Koeficient vytriedenosti (So) ma $iroky diapazon
a vysoké hodnoty (6,59-9,68), len ojedinele 1,37.
Koeficient asymetrie Sk je menej aj viac ako 1 (So
= 0,1-2,48) a ojedinele 5,04 az 9,82 (tab. 1). Farba
sedimentov stvrstvia IV v jednotlivych polohéch,
resp. vrstvach je rozna: bledozlta (2.5Y 7/3-7/4-8/4
a 5Y 7/3), svetlosiva (5Y 7/1-7/2), belasa (10YR
8/1), ojedinele svetlohneda (10YR 6/4). Ojedinele
sa vyskytuji cervenozlté vrstvicky (7.5YR 7/6)
v hibke 52,8-53,4 az ruzovej farby (7.5YR 7/4)
v hibke 79,8-80,9 m.

Piesky v stvrstvi IV, tvoriace tri vyraznejsie po-
lohy v hibke 51,0-52,3 m, 58,3-59,3 m a 65,0-66,6
m, maju nasledujice charakteristiky:

Piesky vrchnej vrstvy (51,0-52,3 m) st jemné az
vel'mi jemnozrnné, monomodalne, bidisperzné,
s granulomaximami vo frakcii 0,25-0,1 mm, si
vel'mi dobre vytriedené (So = 1,36), stredny prie-
mer zrna (Md) je 0,19, koeficient asymetrie (Sk) je
0,91. Piesky sa vyznacuji svetlosivou farbou a
vyskytuji sa v nich ojedinelé valaniky.

Piesky strednej vrstvy (58,3-59,3 m) su rozno-
zrnné, bimodalne, polydisperzné, ojedinele s prime-
sou valtinikov. Vyraznejsie granulomaximum maja
vo frakciach velmi jemného (0,25-0,1 mm) alebo
stredného piesku (1,0-0,5 mm). Piesky sa vyznacuji
belasou farbou (10YR 8/1) so svetloZltohnedymi
Skvrnami (10YR 6/4) a vo vrchnom horizonte si
hnedé (10YR 7/3). Ich stredny priemer zfn (Md)
dosahuje 0,28-0,70, su nevytriedené (So = 2,16—
2,20) a maju koeficient asymetrie menej ako 1 (Sk =
0,67-0,95).

Piesky spodnej vrstvy (65,0-66,6 m) st velmi
jemno- az jemnozrnné, sit monomodalne, bidisperz-
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né, s vyraznym granulomaximom vo frakeii 0,5-
0,25 mm. Stredny priemer zfn (Md) je 0,30, koefi-
cient asymetrie (Sk) 0,86. Piesky st velmi vytrie-
dené (So = 1,50) a vyznacuji sa svetlo Zltohnedou
farbou (10YR 6/4).

V zloZeni mineralov tazkej frakcie suvrstvia IV
ma popri opakovych mineraloch relativne vysoké
zastipenie aj granat. NiZ§im obsahom sa vyznacuje
epidot, zoizit, amfibol, apatit, zirkon, staurolit, rutil.
Ostatné mineraly — turmalin, andaluzit, distén, chlo-
rit, biotit — maj( nizky obsah, najcastejSie do 1 %,
resp. chybaju. Zakalené mineraly si zastipené v Sir-
$om intervale (tab. 6). V l'ahkej frakcii mineralov je
vysoko zastpeny kremeii, podstatne menej je K
Ziveov.

Koeficienty zvetravania mineralov tazkej frakcie
Strkopieskov, pieskostrkov, Strkov a pieskov su-
vrstvia IV sa vyznaduji nizkymi hodnotami koefi-
cientu F. Iba v hibke 67,5-68,0 m, kde je zvySeny
obsah amfibolov a zniZeny obsah opakovych mine-
ralov, dosahuje hodnotu 0,78. Kolisavy a celkovo
zvysujuci sa koeficient K - A. Aj indexy zrelosti mi-
neralov tazkej frakcie (ZTR, ZTR + G, ZTR + G +
A) majo zvySené hodnoty v strednej Casti a
smerom k spodnej a vrchnej Casti sivrstvia klesajl
(tab. 4; obr. 3, 4). Zvy3uje sa koeficient zvetravania
l'ahkej frakcie K - G v porovnani s vrstvami I az III.
Je to podmienené zvySenym obsahom kremefia a
znizenym obsahom Zivcov. ZniZuje sa koeficient K -
D (tab. 2, 5, 7; obr. 2, 3, 4; porad. €. vz. 23-55). Na
zaklade uvedenych udajov predpokladame, Ze i
sedimenty savrstvia IV sa formovali pocas stred-
ného pleistocénu, a to mindelu, pripadne aj
giinzsko-mindelského interglacialu (obr. 4).

Sedimenty  shvrstvia V, nachadzajiceho sa
v hibke 83,5-85,5 m, sa litologicky liSia od spomi-
nanych sedimentov. Zrnitostne si to prachovito-
pies&ité az silno pies€ité hliny s ojedinelymi vel'mi
drobnymi valanikmi. St bimodalne, s granulomaxi-
mami vo frakciach piesku (0,5-0,25 mm) a prachu
(0,05-0,01 mm).

Pri strednom priemere zm (Md) 0,13-0,20
a koeficiente asymetrie (Sk) 0,21-0,27 hliny si nevy-
triedené (So = 3,86-5,91), vapnité (CaCO; = 1,56 %)
a maju alkalicka pddnu reakciu (pH v KCI = 7,24—
7,35) — tab. 1. Farba hlin je svetlohneda (5.Y 6/4) a
smerom nahor je Skvrnita: striedaji sa svetlosivé
(2.5Y 6/2), zltohnedé (10YR 5/6) a hnedé Skvrny
(7.5YR 5/2). Mineralogické zloZenie sedimentov
sivrstvia V, ktoré je reprezentované najmi lito-
typmi hlin, sa trocha odliSuje od sedimentov savrs-
tvi I-IV. Hlinité sedimenty stvrstvia V majl
zvyseny obsah opakovych mineralov, sa v nich kar-
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bonity a mierne zvySeny je obsah amfibolov.
V hlindich sa zniZzuje obsah granatu, zirkonu,
epidotu, turmalinu, rutilu, apatitu, zakalenych
mineralov a vel'mi nizky je obsah disténu (tab. 6).
Koeficient zvetravania F je o trochu zvicSeny,
vyrazne zvicSeny je koeficient K - V, ale koeficient
K - A sa mierne znizuje. ZvicSuje sa koeficient
zvetravania mineralov ahkej frakcie K - G a vysoké
s hodnoty aj koeficientu K - D (tab. 2, 5, 7; obr. 2,
1ého profilu (tab. 4; obr. 3, 4). V asociacii mineralov
lahkej frakcie vedice postavenie ma kremei
a pomerne nizKy je obsah Zivcov. Litolégia se-
dimentov tohto stvrstvia (ide o hliny) poukazuje na
rozdielnu formu ich transportu od nadloznych sedi-
mentov a predpokladame, Ze sedimentovali v pod-
mienkach neseného stavu. Nevylucujeme ani moZz-
nost’ zmeny znosovej oblasti. Vel'mi cenné v tomto
stvrstvi je stanovenie normalnej polarity v hibke
85,15 m, ktora v magnetostratigrafickej Skale zod-
poveda epoche Brunhes (jej baze). NiZsie, v hibke
85,30 m, je vSak uz namerana obratena polarita,
ktora sa stotoziluje s vrchnou castou epochy
Matuyama. Zistenie tychto polarit poukazuje na to,
Zze formovanie sedimentov sivrstvia V je Casove
korelovatelné s rozhranim epoch Brunhes/Matu-
yama.Podl'a chronostratigrafickej interpreticie zod-
poveda koncu starého a zaCiatku stredného pleisto-
cénu, najskor giinzsko-mindelskému interglaciélu.

Spodné shvrstvie (85,5-152,4 m) je typické
striedanim ilov (celkova mocnost’ cca 40 m) a pies-
kov (cca 26 m). V niektorych vrstvach ilov sk
valiniky kremencov a vyraznejsia poloha pies-
kostrkov je v hibke 141,0~142,3 m. V hibke 119,4 m,
133,7 m a 148,0-152,4 m sa v iloch nachadzaji
vapnité konkrécie. Sedimenty tohto suvrstvia sa
vyznaluji striedanim farebnych odtiefiov — pre-
vladaja sivé (5Y 6/1), v niektorych vrstvach si
hrdzavé zateky (122,0-123,0 m) alebo zelenkavo-
hrdzavé Skvrny (124,5-125,0 m). Vyskytuje sa aj
tmavosiva farba s hrdzavymi zatekmi (142,3-143,0
m) a v hlbke 87,0-93,6 m, 143,0-157,7 m sa ily
sivej az olivovosivej farby (5Y 5/1-5/2). Vzicnej-
Sie st vrstviéky s organickymi zvySkami (119-119,4
m a 147,8-148,0 m).

Spektrum mineralov taZzkej frakcie sedimentov
spodného stvrstvia sa zloZzenim odliduje od opisa-
nych savrstvi. V spektre tohto suvrstvia (FEIDIOVA,
1993) prakticky nenachadzame (okrem jednej vzor-
ky) amfiboly, klesa obsah zakalenych mineralov,
zoizitu a zvySuje sa obsah muskovitu, chloritu,
mierne zirkdénu, vzicne sa nachadza turmalin a
distén. V celom shvrstvi si pritomné karbonaty (tab.6).



Tab. 6 Tazké mineraly kvartérnych a vrchnopliocénnych (ruman) sedimentov vrtov CU-1A a CU-1 (dolné, horné limity a aritmetické priemery)
Zostavila E. Va3kovskd s pouZitim tidajov J. Danillovej a O. Fejdiovej

Porad. Tazké Suvrstvia
gisla mineraly
I 11 | 111 IV | v | spodné | najspodnejsie ruman
hibka v m
7.0-19.0 19.0-38.4 38.4-47.5 47.5-83.5 83.5-85.5 85.5-152.4 152.4-214.0 214,0-338,5
L 2kt 0.4- 1,5 0,0- 3,1 3,3-15,1 0.0- 2.7 0.2- 2,14 0,44— 7,17 0,0— 4,50 0,0 — 6,64
0,92 1,03 7,35 1,19 1,01 2,48 2,23 3,24
) 0,0- 0,5 0,0- 1,7 0,0- 0,7 0,0- 0,7 0,0- 0,2 0,0~ 0,43 0,0 - 0,83
2. turmalin s e dia A — -_— 0 _
0,19 0,39 0,33 0,15 0,07 0,05 0,15
02 12 0,0- 1,6 0,8 2,8 0,0- 2,2 0,0- 1,2 0,0~ 0,93 0,0- 1,18 0,0 — 2,55
" il 0,72 0,89 1,78 1,04 0,64 035 0,37 0,89
; G 7,1-37.2 9,5-46,8 17,6-46,8 5,5-43.8 3,3-10,5 3,10-28,69 0,20-49,31 0,3 42,6
1621 223 32,15 21,72 6,98 17,5 20,68 27,52
. ——— 4,3-282 4,2-16,9 10,3-26,6 43679 22,3-83,5 14,95-49,36 8,63-78,2 0,3 —35,32
R 12.25 11,06 16,65 21,39 50,5 26,8 24,39 18,19
, 1,0- 8,0 3,5-16,6 £1-77 3,2-18,1 1,3- 9,1 1,33-18,22 0,0-12,04 0,0 — 4,62
6. epidot O S —— SRS S5
3,59 10,5 6,25 8,88 4.9 6,1 3,25 1,3
1,6-11,9 4,1-16,1 42- 56 1,9-17,7 0,0-12,8 0,89— 6,54 0,0- 3,23 0,36 8,97
" i 5,14 7,69 4,58 8,84 4,87 2,75 1,83 2,29
1,0- 6,5 0,9- 3,8 0,0- 1,3 03- 5,1 0,0- 1,6 0,0~ 3,42 0,0~ 0,92 0,0 — 2,04
8. pyroxén S S ——, B S e o
2,88 2,41 0,6 1,48 0,83 1,41 0,36 0,47
0,0- 1,1 0,0~ 0,6 0,0- 0,3 0,0~ 0,9 0,0- 0,2 0,0~ 0,44 0,0 4,44 0,0 — 2,64
9. distén 03 036 0,1 031 0,07 0,11 1,26 1,06

L6




pokracovanie tabul'ky 6

Porad. Tazké Stvrstvia
¢&isla mineraly
I 1l 111 v Vv | spodné | najspodnejgie ruman
hibka v m
7.0-19,0 19,0-38.4 38,447, 47,5-83,5 83,5-85.5 85,5-152.4 152,4-214,0 214,0-338,5
0.8 — 3.6 1.5~ 64 3,1- 5,6 0,6- 6,7 0,0 — 5.4 0,03= 7,17 0,47 8.1 0,04— 5,65
10. apatit LN A= R - S i
2,05 39 4,08 3,19 2,03 3,67 3,83 2,61
, 0,0 - 1,1 0,0- 0,8 0,0- 0,1 0,0- 0,3 02 — 3,57 0,86~ 6,67 1,06- 4,44 0,0 — 2,45
i R chlorit il Yl i B Sl D 8
0,28 0,14 0,03 0,15 1,39 2,87 2,15 0,68
alterity 2,72-75.,4 16,6-45,6 13,9-32,2 8,5-70,4 0,05-30,6 3,27- 6,67 3,32-16,93 0,86 9,85
12. akal. min. s — g e —_—
S o 47,65 33,79 23,55 30,94 12,25 5,05 9.94 4,42
32 <88 0,8- 5.3 0,1- 0,7 02— 2,4 1,43- 3,5 0,0 - 0,42
13. amfibol AV — s gEha D 2 s 0 0
4,39 3,1 0,38 1,08 2,21 0,05
2,0 -28,0 0,0 —26,43 0,9 —40,27 1,21-36,47 0,25-61,22
™ Koy 15,5 8.81 14,78 13,44 13,05
_ 2,58-18,69 2,30-40,36 0,20-49,5
15. muskovit
10,17 11,44 14,66
0,0 — 0,71 0,0 — 0,85 0,0 — 0,93 0,0 — 2,04
b viok 0.30 0,16 0.15 0.14
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Tab. 7 Koeficienty zvetravania a indexy zrelosti lEvartémych a vrchnopliocénnych (ruman) sedimentov vrtov CU-1A a CU-1 (dolné, horné limity, aritmetické priemery)
Zostavila E. VaSkovské s pouZitim tidajov J. Danillovej a O. Fejdiovej

Koeficienty Stvrstvie
zvetrivania
Indexy I i 11 v % spodné najspodnejsie ruman
zrelosti
hibka
7,0 -19,0 19,0 -38,4 38,4 —47,5 47,5 -83,5 83,5 -85,5 85,5 -152,4 152,4-214,0 214,0-338,5
5 1,23- 345 0,13 1,47 0,003- 0,17 0,04- 0,78 0,36- 1,33 0,0- 0,12
8,0 0,7 0,08 0,23 0,74 0,015
e 4 0,11- 0,55 0,00- 1,18 8,5 -158,0 0,0 - 5,33 0,12- 1,50 0,44-17,07 0,00- 4,5 0,00- 7,03
0,28 0,47 48,12 1,57 0,63 3,77 2,28 3,39
s 0,17- 0,72 0,00~ 1,73 10,4 -186,0 0,0 — 4,33 0,12- 1,99 0,44-19,07 0,00- 4,84 0,44- 8,51
0,46 0,79 57,93 2,78 0,90 4,19 2,61 4,28
1,26- 9,15 1,57- 6,45 6,65-11,44 1,91-15,77 2,77-29,0 1.8 -36,44 3,92-78,67 8,76-137,5
K-¥ 4,50 3,24 9,04 33 13,84 13,62 24,35 41,11
3,16— 6,00 4,44 471 4,44- 8,50 8,50— 8,70
K-G 4,19 4,48 6,51 8,56 >
2,41-49,0 3,23-49,0 19,0 —49,0 19,0 -32,3 32,3-48,5 0 0 0
K-D 12,02 46,91 41,5 23,10 40,40
0,53- 2,13 0,05~ 0,50 0,02- 0,10 0,04— 0,22 0,33- 1,31 0 0 0
K-1 1,47 0,34 0,06 0,14 0,67
0,13- 1,1 0,10- 1,07 0,01- 0,07 0,002- 0,56 0,02- 0,16 0,03- 1,22 0,0 - 0.87 0,0 - 1,33
K-2 0,53 0,36 0,03 0,01 0,07 0,31 0,20 0,14
0,05- 1,86 0,31- 2,69 0,20- 0,66 0,07- 2,56 0,02- 0,41
K-3 0,52 1,15 0,43 0,65 0,17
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Charakteristickym a zaroveri aj odliSnym
znakom sedimentov spodného suvrstvia od nad-
loznych savrstvi I aZ V je nulova hodnota koefi-
cientu zvetravania F mineralov t'azkej frakcie okrem
jednej vzorky. Podmiefiuje to nepritomnost’ amfi-
bolu. Druhy koeficient zvetravania tazkych mine-
ralov K - A v porovnani so sedimentmi nadloznych
stvrstvi sa vyznaCuje stipajlicou tendenciou. Je to,
okrem nepritomnosti amfibolu, odrazom aj zvy-
Seného obsahu zirkénu. Vyrazne sa zvysSuje koefi-
cient K - B a koeficient K - V ma rovnaki hodnotu ako
v savrstvi V (tab. 3, 5, 7; obr. 2, 4). Vetky tri indexy
zrelosti tazkych mineralov (ZTR, ZTR + G, ZTR + G
+ A), vypolitané O. Fejdiovou, maji v spodnom
stavrstvi kolisavé hodnoty (tab. 4, 7; obr. 3, 4).

Pre stratigrafické zaclenenie spodného suvrstvia
boli okrem mineralogického zlozenia, koeficientov
zvetravania a indexov zrelosti rozhodujice najmi
adaje o paleomagnetizme. V hibke 90,6 m a 91,05
m a 91,55 m bola opit’ zistena normalna polarita,
zodpovedajuca epizode Jaramillo s ¢asovym roz-
péatim 0,93-0,97 mil. r. Normélnu polaritu zisten(i v
17 vzorkach v hibkovom useku 143,0-144,8-158,6
m koreluji VASS-PAGAC et al. (1992) s epizddou
Olduvai v casovom rozpiti 1,65-1,67-1,87 mil. r.
Vnutri epizdédy Olduvai na Grovni 1,8 mil. r. v hibke
152,4 m uvadzame spodnii hranicu starého pleistocénu.

Na zéklade zhrnutia udajov o paleomagnetizme,
zistenych nulovych hodnotéach koeficientu zvetrava-
nia F, vysokych hodnotich koeficientu K - A,
zvySenych hodnotach indexu zrelosti mineralov
(ZTR) a na zaklade korelacie s podobnymi sedi-
mentmi v okoli Bratislavy (VASKOVSKA —
DANILLOVA, 1990; VASKOVSKA — VASKOVSKY,
1989; VASKOVSKA, 1992) sedimenty spodného
savrstvia (85,5-152,4 m) vo vrte CU-1 zarad'ujeme
do starého pleistocénu (giinz, donau/giinz az donau)
—obr. 4.

Najspodnejsie stvrstvie je v hibkovom intervale
152,4-214,0 m. Horné ohranienie tohto stvrstvia
vo vrte CU-1 sme stanovili v hibke 152,4 m, sa-
hlasnej s uroviiou 1,8 mil. r. Nachédga sa vnutri
epizddy Olduvai identifikovanej v hlbke 143,0—
158,6 m. Zaroven treba uviest, Ze pomerne Casto
rézni autori povazujh tGto uroveri za hranicu medzi
neogénom a kvartérom. My vSak tato droveii
chapeme ako stratigraficki hranicu medzi spodnym
a najspodnej$im savrstvim ¢iZe starym a najstar$im
pleistocénom.

Spodné ohrani¢enie najspodnejSieho stvrstvia
vymedzené v hibke 214,0 m stotoZilujeme s roz-
hranim paleomagnetickych epoch Matuyama/Gauss
na Grovni 2,48 mil. r.



Najspodnejsie stvrstvie sa vyznacuje striedanim
poléh pieskov s vrstvami ilov, v ktorych sa zried-
kavo nachadzaju ulomky zuhol’natenych rastlin.
Piesky s jemnozrnné a strednozrnné. Farba pieskov
je prevazne siva (5Y 5/1-6/1) a ily su tiez sivé (5Y
5/1-5/2).

Spektrum mineralov tazkej frakcie najspodnejsieho
svrstvia (tab. 6) sa svojim zloZenim, najma obsahom
zirkénu, granatu, apatitu, opakovych minerilov,
chloritu a muskovitu, viacej podoba sedimentom
spodného sivrstvia. V celom stvrstvi si  zistené
karbonaty (1,21-36,4 %) — FEIDIOVA (1993).

Koeficient zvetravania F v sedimentoch najspod-
nejsieho suvrstvia ma nulové hodnoty a koeficienty
K - A aK -V, naopak, sa zvySuja (tab. 3, 5, 7; obr.
2, 4). Indexy zrelosti (ZTR, ZTR + G, ZTR + G +
A), ktoré vypocitala Fejdiova, su Eiselnymi udajmi a
frekvenciou hodn6t viac podobné sedimentom spod-
ného kvartérneho suvrstvia (tab. 4, 7; obr. 3, 4; po-
rad. ¢. vz. 47-55).

Sedimenty najspodnej$ieho suvrstvia VASS et al.
(1992) a FEIDIOVA (1993) zarad’'uja do rumanu, do
jeho vrchnej Casti. V zmysle $irSej interregionalne;j
korelacie paleomagnetizmu, resp. navrhov v zmysle
magnetostratigrafickej 3kaly, ktoré odzneli na po-
slednom kongrese INQUA (1991), je vsak vhodné
uvadzat’ hranicu neogénu/kvartéru na Grovni 2,4-2,5
mil. r., ¢ize hranice epoch Matuyama/Gauss. Preto
aj my vo vrte CU-1 najspodnejsie savrstvie (152,4—
214,0 m), nachadzajice sa nad rozhranim epoch
Matuyama/Gauss, zarad’'ujeme do kvartéru. Tento
na§ nazor potvrdzuje vicSia podobnost’ minera-
logického zloZenia, koeficientov zvetravania a in-
dexov zrelosti a ich frekvencie so spodnym kvartér-
nym suvrstvim.

Na zéklade toho sme sedimenty najspodnejsieho
stvrstvia zaclenili tiez do kvartéru — najstarSieho
pleistocénu (biber/donau az biber).

Treba este uviest, Ze nie je jednoznacne vyjasne-
na stratigraficka prislu$nost’ polohy pieskov s drob-
nymi valunikmi v hibke 214,0-253,5 m, uloZenej
medzi najspodnej$im suvrstvim a rumanom. Této
vrstva sved¢i o odlisnom litofacidlnom prostredi se-
dimentacie a nevyluCujeme mozZnost, Ze poloha
tychto sedimentov nepredstavuje bazu zadiatku
kvartéru. .

K sedimentom rumanu zaéleiiujeme hlbkovy in-
terval 214,0-338,5 m, ktory podrobne charakteri-
zuje VASS et al. (1992). V tomto ¢lanku podavame
len kratku charakteristiku rumanu — jednak na po-
rovnanie so sedimentmi najspodnejSieho kvartér-
neho shvrstvia, jednak na zaujatie stanoviska k
hranici neogénu/kvartéru.

Sedimenty vymedzeného komplexu rumanu si
charakteristické striedanim poloh pieskov, najmi
jemnozrnnych pieskov a ilov. ily sa vapnité, na-
chadzaji sa v nich tenSie polohy uholnych ilov a
tenSie lavice pieskovcov, ktoré FEIDIOVA (1993) v
hibke 324,7 m oznacila ako ark6zové. Farba sedi-
mentov je prevazne siva, tmavosiva az zelenkava s
vyskytmi hnedookrovych $kvin. Ojedinele sa v nich
nachadzaju zvysky sladkovodnych lastarnikov a
sporomorf. Podl'a Gidajov Fejdiovej v zloZeni mine-
ralov tazkej frakcie v sedimentoch rumanu, v po-
rovnani s najspodnej$im sivrstvim, stipa obsah
granatov, muskovitu, mierne stipa obsah zirkénu,
rutilu, ale klesa obsah opakovych mineralov, chlo-
ritu, alteritov, apatitu a epidotu. Priblizne rovnaky je
obsah disténu, karbonatov a rovnako nizky je obsah
biotitu, pyroxénu a turmalinu (tab. 6; porad. &. vz.
56-75).

Koeficient zvetravania F v sedimentoch rumanu
ma tieZ nulové hodnoty. Zvysené s hodnoty koefi-
cientov K - A, K - B, a najmi K - V (tab. 3, 5, 7;
obr. 4). Indexy zrelosti mineralov vypo&itané Fej-
diovou (ZTR, ZTR + G, ZTR + G + A) maju vyssie
hodnoty v porovnani so sedimentmi najspodnej-
Sicho shvrstvia a maju aj iny charakter frekvencie
(tab. 4, 7; obr. 3, 4).

V savislosti s uvedenou charakteristikou sedi-
mentov rumanu je potrebné este uviest’, ze VASS et
al. (1992) vo vrte CU-1 dévaju tomuto stupiiu vA&si
rozsah, ked’ do rumanu zarad’uji sedimenty v in-
tervale od 143,0 do 338,5 m. Do takto vymedzeného
diapazénu zaclefiujii okrem samotného rumanu aj
¢ast’ nami vycleneného spodného suvrstvia a celé
najspodnejdie suvrstvie. Takymto vymedzenim ru-
manu je jeho horné ohranidenie v hibke 143,0 m
stotoZznené so stropom epizddy Olduvai na Grovni
1,65 mil. r. Tato hranicu stanovuju aj ako hranicu
medzi rumanom a pleistocénom. Spodné ohra-
ni¢enie rumanu na styku so sedimentmi diaku Vass
uvadza na strope epizddy Cochiti epochy Gilbert v
hibke 338,5 m (3,87 mil. r.). Priblizne rovnaké vy-
medzenie rumanu (139,0-152,5 m) uvadza FEIJ-
DIOVA (1993). VASS et al. (1992) vsak pozna-
mendva, Ze TRUBICHIN in STEVANOVIC et al. (1989)
uvadzaji na niektorych profiloch mensi magneto-
stratigraficky rozsah rumanu.

Hranicu neogénu/kvartéru na rozhrani epoch
Matuyama/Gauss na urovni 2,48 mil. r. sme vo vrte
CU-1 stanovili v hibke cca 214,0 m. Prijatie takto
stanovenej hranice sa odraza nielen vo zvidSeni
hribky kvartérnych sedimentov na okoli Cunova,
ale vytvara urit¢é predpoklady (praktického
vyznamu) na koreliciu tzemia Zitného ostrova
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(VASKOVSKY — VASKOVSKA, 1977), okolia Brati-
slavy (VASKOVSKA — VASKOVSKY,1989; VASKOV-
SKY et al, 1986, 1987, 1988; VASKOVSKA —
DANILLOVA, 1990; VASKOVSKA, 1992; VASKOV-
SKA et al., 1994) a kvartérno-geologického vyvoja
nielen okolia Cunova, ale aj SirSieho regi6nu
Podunajskej niZiny.

Zaver

Litologicky a mineralogicky vyskum doplneny dato-
vanim veku metédou ''C, a najmi vyskum paleo-
magnetizmu z vrtov CU-1A a CU-1 pri Cunove
prispeli k poznaniu vyvoja kvartéru a neogénneho
podloZia na tizemi Podunajskej roviny. Pri $tidiu
kvartérnych sedimentov, ktoré boli bez biostrati-
grafickych nélezov, sme pouZili niekolko paralel-
nych met6d. Zagastnil sa na nich tim Specialistov a
ich iastkové vysledky st uvedené v ziverecnej
sprave (VASKOVSKA et al., 1994). K strati-
grafickému ¢&leneniu kvartérnych sedimentov, sta-
noveniu hranice neogén/kvartér/pliocén—pleistocén
prispelo okrem tdajov o paleomagnetizme i da-
tovanie veku pddy, Stidium obsahu mineralov
tazkej frakcie, a najmi vyuzitie rozdielov hodnét
koeficientov zvetravania, predovietkym F, K - A, K
-B, K-V, K -G, K -D a indexov zrelosti (ZTR,
ZTR + G, ZTR + G + A). Pouzity komplex metéd
umoznil vy&lenit v hibkovom tseku 0-214,0 m
osem suvrstvi kvartérnych sedimentov. To umoZznilo
ich korelovanie s magnetostratigrafickou stupnicou
a ich chronostratigrafické zaclenenie (prvykrat na
Slovensku) do holocénu (vrchné sivrstvie),
mladého pleistocénu (stvrstvie I), stredného pleis-
tocénu (shvrstvie II-V), starého pleistocénu (spodné
stvrstvie), najstar§ieho pleistocénu (najspodnejSie
savrstvie) a rumanu.

Vel'mi ddlezité tak na stratigrafické zaradenie se-
dimentov, ako aj na stanovenie hranice medzi neo-
génom a kvartérom boli Gdaje o paleomagne-
tizme z vrtu CU-1. Vychadzajic z tychto udajov
a interpreticie VASS — PAGAC et al. (1992) vy-
znadeni trovefi v hibke 152,4 m, ktora sa nachadza
vnitri epizédy Olduvai (¢asovo zodpoveda 1,8 mil.
r.), povaZujeme za hranicu medzi starym, a najstarSim
pleistocénom (spodnym a najspodnej$im stvrstvim).
Zistené rozhranie epoch Brunhes/Matuyama v su-
vrstvi V korelujeme so zagiatkom stredného pleisto-
cénu. Hranicu medzi neogénom (rumanom) a kvar-
térom (pleistocénom) — pliocénno-pleistocénnu hra-
nicu — sme stanovili na rozhrani epoch Matuyama/
Gauss v hibke 214,0 m, na Grovni 2,48 mil. r.
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Okrem litologicko-mineralogickych udajov je to
v salade s navrhmi viacerych autorov, publiko-
vanych v materidloch XIII. kongresu INQUA v r.
1991 v Cine. Clenenie kvartérnych sedimentov,
hranica medzi neogénom (ruman) a kvartérom
(pleistocén) vo vrtoch pri Cunove, udaje o paleo-
magnetizme, datovanie veku pody metédou g >4
litologia, koeficienty zvetravania, indexy zrelosti
a korelacia s magnetostratigrafickou Skédlou su
zhrnuté a znazornené na priloZenej stratigrafickej
schéme — obr. 4. Ziskané poznatky st novym prino-
som k metodike vyskumu kvartéru, rekonstrukcii
kvartérno-geologického vyvoja Podunajskej niZiny,
s vyznamné i v praxi, najmé v hydrogeologi a inZi-
nierskej geoldgii. Okrem toho poskytuji moZnost
aplikacie stratigrafickej interpretacie pre kvartér
Slovenska, ale aj $irSie interregionalne korelacie.
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EUGENIA VASKOVSKA

Quaternary Sediments and their Contact with Upper
Pliocene (Romanian) Sediments near Cunovo on the
Western Edge of the Danube Basin

Summary

Drillholes CU-1A and CU-1 situated on the edge of the village
Cunovo, on the right bank close to the River Danube, provided
information on the geologic structure of the WSW part of an
arca which geographers call the Danube Lowland and
geologists the Danube Basin (Fig. 1). The drillholes intersected
Quaternary sediments which in CU-1 are underlain by
Romanian, Dacian, Pontian and partly also Pannonian
sediments to a depth of 650 m (VAss, et al. 1992). The
Quaternary sediments yielded no biostratigraphic evidence.
Several methods were used together to chronostratigraphically
determine these sediments. The complex study allowed us to
define in more detail lithologic characteristics, petrographic
composition of sediments as well as frequencies of heavy- and
light-mineral spectra. Weathering coefficients F, K - A, K - D,
K - V indicating different degrees of weathering of sediments
and maturity indices of minerals (ZTR, ZTR + G, ZTR + G + A)
turned out to be effective tools in stratigraphic assignations.
Paleomagnetic measurements also contributed a great deal to
chronostratigraphic assignation of determined formations and to
establishing the Neogene/Quaternary (Pliocene/Pleistocene)
boundary. Paleomagnetic measurements in the drillhole (VASS—
PAGAC et al., 1992) identified Brunhes, Matuyama, Gauss and
Gilbert epochs as well as Brunhes/Matuyama and
Matuyama/Gauss boundaries. Episodes Jaramillo and Olduvai
were identified in the Matuyama epoch and episodes Kaena and
Mammoth in the Gauss epoch, and Cochiti in the Gilbert epoch.

We correlated the paleomagnetic data obtained by the
above-mentioned authors with a magnetostratigraphic scale,
which, along with other information, allowed us to
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stratigraphically determine the identified formations in more
detail. "C dating of buried soils indicates the age 4 560 + 600
B. P. (VASKOVSKA, 1989).

Quaternary sediments to a depth of 83.5 m are mostly
coarse detrital, largely gravels, sandy gravels, less frequently
sands. These are underlain by finer deposits, such as fine-
grained sands, clays, and rarely fine-grained gravels which
extend to the base of the Quaternary at 214 m. The coarse-
detrital sediments are typical fluvial deposits of the Danube
River.

Eight formations, characterized by specific signs of their
sediments, have been distinguished in the studied Quaternary
cover: upper formation (0.0-7.0 m), formation I (7.0-19.0),
formation II (19.0-38.4 m), formation III (38.447.5 m),
formation IV (47.5-83.5 m), formation V (83.5-85.5 m), lower
formation (85.5-152.4 m) and the lowermost formation (152.4—
214.0 m). These formations chronostratigraphically cover the
whole Quaternary, namely the Holocene (upper formation), Late
Pleistocene (formation I), Middle Pleistocene (formations II to
V), Early Pleistocene (lower formation) and the earliest Pleisto-
cene (lowermost formation). The latter rests on Romanian
sediments (214.0-338.5 m; lower contact of the Romanian is
after VAsS et al., 1992). A more detailed division of Quaternary
sediments and the Neogene (Romanian)/ Quaternary
(Pleistocene) contact intersected by the drillholes near Cunovo,
paleomagnetic data, "C ages of soil, lithology, weathering
coefficient, maturity indices and correlations between the
formations and a magnetostratigraphic scale are illustrated and
summarized in an enclosed stratigraphic scheme (Fig. 4).

The stratigraphic assignation of the formations also results
from layers in the upper and lower formations. The Holocene
age of the upper one has been inferred by the dating of buried
soil. The Early Pleistocene (Giinz, Danube/Giinz to Danube)
age of the lower formation is indicated by the correlation with
paleomagnetic stage Matuyama with identified episodes
Jaramillo but mainly Olduvai and by the characteristic highest
degree of weathering. The formations I to V between the upper
and lower formation have been assigned into the Late and
Middle Pleistocene, and roughly also into individual stages due
to their different stages of weathering and through correlation
with similar sediments in the Bratislava area (VASKOVSKA—
DANILLOVA, 1990, VASKOVSKA, 1992) and in Zitny ostrov (Rye
Island) (VASKOVSKY — VASKOVSKA, 1977). The stratigraphic
assignation of the formation V also results from the identified
Brunhes/Matuyama boundary. Sediments of the lowermost for-
mation have been assigned into the earliest Pleistocene
(Biberian/Danube to Biberian). - The Neogene (Roma-
nian)/Quaternary (Pliocene/Pleistocene) contact in drillhole Cu-
1 lies at a depth of 214.0 m and corresponds to the
Matuyama/Gauss boundary i. e. 2.48 Ma before present, which,
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in addition to lithologic-mineralogic criteria, also complies with
the suggestions of the 13th INQUA Congress in 1991 (G.
Kukla, E. Derbyshire, A. Azzaroli, F. Heller, W. Junda). The
first knowledge of this kind in Slovakia has upgraded the
techniques to investigate the Quaternary period and Quaternary
geologic history of the Danube Basin, and will also be useful in
practice, particularly in hydrogeology, engineering geology and
in stratigraphic interpretations throughout Slovakia's Quaternary
as drillhole as in broader interregional correlations.

Explanationsto Tables

Tab. 1 Lithogeochemical characteristics of sediments from
drillholes CU-1A and CU-1

Tab. 2 Weathering coefficients of heavy- and light-fraction
minerals from drillhole CU-1A

Eab. 3 Weathering coefficients of heavy minerals from drillhole
U-1

Tab. 4 Maturity indices (ZTR, ZTR + G, ZTR + G + A) of
heavy-fraction minerals from sediments of drillholes CU-1A
(1-37) and CU-1 (38-77)

Tab. 5 Weathering coefficients F, K - A, K -G and K - D
(limits and arithmetic means) of sediments from drillholes Cu-
1A (7.0-85.0 m) and CU-1 (85.0-333.3 m)

Tab. 6 Heavy minerals of Quaternary and Upper Pliocene
(Romanian) sediments from drillholes CU-1A and CU-1 (lower
and upper limits and arithmetic means)

Tab. 7 Wmthering coefficients and maturity indices of Quaternary
and Upper Pliocene (Romanian) sediments from drillholes CU-1A
and CU-1 (lower and upper limits and arithmetic means)

Explanations to Figures

Fig. 1 Location of drillhole CU-1

Fig. 2 Weathering coefficient F of sediments from drillholes
CU-1A and CU-1

Fig. 3 Maturity indices (ZTR, ZTR + G, ZTR + G + A) of
Quaternary and Rumanian sediments from drillholes CU-1A
and CU-1

Fig. 4 Stratigraphic scheme of Quaternary sediments in
drillholes CU-1A and CU-1 near Cunovo
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LiDIA TURANOVA — MILOSLAV KHUN — JAN TURAN

Geochémia ¢iernych bridlic vybranych oblasti

5 obr., 7 tab., angl. resumé

Kl1éové slovd: Eierne bridlice, litologicka a geochemicka charakteristika, paleoprostredie, Zapadné Karpaty

A b s tract Black shales in the Gemericum of the West Car-
pathians are ferrous-magnesium alumosilicate, alumosilicate or
clayey-calcareous pelites, psammites or clayey-marly sediments.
According to JEFREMOVA-STAFEYEVA'S (1985) classification,
these metamorphic rocks mostly fall into a detrital-carbona-
ceous formation, less frequently to siliceous-carbonaceous or
carbonate-carbonaceous formations. As regards their mineral
potential, black shales of the Slovinky—Gelnica ore field are
more promising than any other rock type in all investigated
areas.

Paleoenvironmental geochemical characteristics suggest that the
best model to describe the environment in which the studied black
shales were laid down is a continental shelf — littoral zone of shallow
sea with the influx of fresh water and organic matter from the conti-
nent.

Uvod

Rozsiahlejsi vyskum &iernych bridlic sa zaal v roku
1987, ked’ bolo ich $tidium zaradené do Medzina-
rodného korelaéného programu IGCP No. 254 Ru-
donosné ¢&ierne bridlice (PULEC, 1988). Ojedinelé
préace tykajice sa obsahu a charakteru organickej sub-
stancie v3ak nachidzame v literatire uZ v druhej
polovici 70. rokov (CAMBEL et al., 1975; TURAN—
VANCOVA, 1979; CAMBEL-KHUN, 1979). Na $tyroch
pracovnych seminaroch cesko-slovenskej skupiny
prezentovali svoje vysledky pracovnici GUDS:
PULEC (1988), MOLAK (1988), POLAK et al. (1988),
BEZAK-PULEC (1989), MOLAK-MARTINSKY (1989);
SAV: ROJKOVIC-FRANCU (1988), HABER et al.
(1989), PLANDEROVA-KOVACOVA (1989), SucHA
(1989), ROIKOVIC (1989), ROIKOVIC-FRANCU
(1989); Prirodovedeckej fakulty: KHUN (1988),
VARCEK (1988), VARCEK et al. (1989), ORUZINSKY
et al. (1989), MILICKA-KHUN (1989), TURANOVA et
al. (1989), DEPTA et al. (1989), MILICKA et al.
(1989), TURANOVA-TURAN (1992), KHUN et al.

(1992), TURANOVA et al. (1992), BABCAN-SEVC
(1992); GP: KNESL (1989, 1992). Celkove bolo
v tychto materidloch publikovanych okolo 70 préc,
z ktorych 27 sa bezprostredne tykalo Ciernych
bridlic Slovenska (in PULEC, 1988; KRIBEK, 1989,
1992).

Najnovsie vysledky o surovinovom potenciali
¢iernych bridlic boli spracované v rozsiahlej sprave
MOLAKA et al. (1993).

V tomto prispevku, ktorého podkladom je cast’
uvedenej spravy, predkladdme vysledky geochemic-
kého stadia &iernych bridlic gemerika. Prace sa
vykonali v ramci projektu ZP-547-010 Vyskum ne-
rastnych surovin Slovenska. Vysledky st vSak aj
prispevkom do projektu IGCP 357 a sucasne rie-
Seného grantového projektu 1/1808/94 Ministerstva
Skolstva a vedy v odbore 02.

Regionalna distribicia ¢iernych bridlic
v paleozoiku gemerika

Skimané &ierne bridlice (obr. 1) vystupuja v lito-
stratigrafickych savrstviach gelnickej a dobsinskej
skupiny.

Za stratigraficky najstar§ie mozno povaZovat
&ierne bridlice z loziska Nizna Slané a jeho okolia,
ktoré sa zarad’uja do shvrstvia Bystrého potoka.
V tomto savrstvi s lokalizované i niektoré dalsie
miesta vyskytu — Hankové, Kobeliarovo, Volovec,
Lu¢ina, Martinkov potok, Gemerska Poloma,
Betliar, Stromi$. Vek tohto savrstvia bol na zéklade
sporomorf stanoveny ako vrchny silar, pri¢om
niektoré spoloCenstva svojim rozpiatim zasahuji az
po hranicu spodného devénu (SNOPKOVA—-SNOPKO,
1979 in BAJANIK—VOZAROVA et al., 1983). Cierne
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Obr. 1 Situaéna mapka lokalit s vyskytom skiimanych &iernych bridlic
1 —NiZna Slana, 2a — Slovinky, 2b — Gelnica, 3a — Podre€any, 3b — Jel3ava, 3c — Medvedza, 4 — RoZiiava, 5 — Rudiiany, 6 — pruh
Hankova — Volovec (Hankova-Brdérka, Kobeliarovo, Lugina, Martinkov Potok, Gemersk4 Poloma, Betliar, Stromis, Ubo&, Vo-

lovec), 7 — Kociha, 8 — Zeleznik

bridlice slovinsko-gelnického rudného pola lezia
podl'a IVANA (1986 in KHUN, 1988) v drnavskom
savrstvi gelnickej skupiny, ktorému sa na zaklade
palynologického vyskumu pripisuje prevazne spod-
nodevonsky vek (SNOPKO et al., 1979 in BAJANIK—
VOZAROVA et al., 1983). Do drnavského sivrstvia
mozno zaradit i Cierne bridlice z oblasti
roziiavského rudného pol'a a Zeleznika.

Cierne bridlice v bezprostrednom okoli magne-
zitovych lozisk Podrecany a Jedlovec su sucast'ou
ochtinského stvrstvia karbonskej dobSinskej skupi-
ny. Vek ochtinského sivrstvia bol na zaklade kono-
dontov spresneny ako najvrchnej$i visén—namir A
(KOZUR-MOCK—-MOSTLER, 1976). LoZisko Medve-
dza lezi v shvrstvi, ktoré BAJANIK—VOZAROVA et al.
(1983) zaradili predbezne k mladSiemu, vrchnokar-
bonskemu zlatnickemu stvrstviu. V zlatnickom si-
vrstvi st situované i Cierne bridlice sideritového
loZiska Rudiiany.

Litologia a zloZenie ¢iernych bridlic

Skiimané Eierne bridlice moZno charakterizovat’ ako
makroskopicky homogénne, tmavosivé az Cierne,
¢asto bridli¢naté, niekedy detailne zvrasnené, zried-
kavejSie aj masivne horniny, najCastejSie s plosne
paralelnou textarou. Struktara hornin je blastopeli-
ticka, pripadne granoblasticka. Polyfazova deforma-
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cia hornin sa prejavuje vznikom réznych typov li-
nearnych Struktir, v prvom rade krenulaénou Kkli-
vazou niekol’kych generacii.

Za cierne bridlice povazujeme tmavosfarbené
jemnozrné sedimentarne horniny s obsahom orga-
nického uhlika nad 0,5 hmot. %. Je to v salade s
najnoviou definiciou Ciernych bridlic podla
HUYCKA (1991). Pévodne stanovena spodna hranica
obsahu C,, 1,5 aZ 2 hmot. % bola zniZzend s
ohladom na moznu stratu uhlika poéas termického
dozrievania bridlic (HUYCK, 1991).

Mineralne zloZenie je jednoduché. Dominujlce
postavenie maji tri mineraly — sericit (illit), kremeri
a uhliCitany. Spravidla najhojnejSie je zastipeny
sericit (illit), ktory tvori 50 az 75 %, kremen
a uhli¢itany st zastpené priblizne rovnako, od 0 do
30 %. Illit je miestami Ciastone nahradeny Mg
chloritom. V horninach bezne vystupuje pyrit a tur-
malin.

Illit bol identifikovany ako illit polymorfnej
modifikacie 2M a na ziklade vypocitanych hodnét
Kublerovho indexu vznikd v oblasti medzi dia-
genézou a metamorfézou (SUCHA, Gistne podanie).

Obsah C,, v skiimanych &iernych bridliciach je
variabilny (tab. 1). Pre starSie paleozoické &ierne
bridlice je charakteristicky vyssi obsah celkového
organického uhlika so stupfiom premeny zodpove-
dajicim hranici metaantracit—semigrafit,pre mladsie
paleozoické Cierne bridlice, naopak, nizky obsah




Tab. 1 Priemerné chemické zloZenie Eiernych bridlic

Lokalita 1 2 3 4 5 6 7 8
n 46 14 20 6 16 12
Si0, 56,31 66,00 50,19 68,86 56,28 82,84 56,00 49,28
AL,O; 9,98 10,31 17,52 15,68 16,24 8,18 17,30 12,27
Fe,Oscan 7,02 43 6,92 6,78 9,51 2,84 0,70 9,34
FeO + 0,95 3,86 3,15 7,60 1,64 5,40 +
Ca0 7,73 1,27 3,98 0,83 1,32 0,08 + 1,05
MgO 2,43 0,85 5,03 1,11 3,60 0,57 0,53 1,54
MnO 0,78 0,04 1,16 0,03 0,22 0,04 + 0,04
Na,O 0,19 0,63 0,90 0,36 0,76 0,23 + 0,38
K.0 2,37 2,69 3,18 5,12 4,08 1,71 3,30 3,35
TiO, 0,47 0,47 0,84 0,30 1,06 + + 0,71
strata %ih. 12,66 11,41 10,19 3,39 8,38 2,54 + +
i 1,32 3,87 0,80 0,07 0,31 0,04 + +
= 1,26 6,29 1,02 2,76 2,22 1,77 1,20 8,98
ALOJ/Na,0 92,1 59,1 51,0 43,6 41,1 35,5 32,3

1 — Nizna Slanad (TURANOVA et al., v tlaci), 2 — slovinsko-gelnické rudné pole (KHUN, M., 1988), 3 — magnezitové loZiska
(TURANOVA et al., 1989), 4 — roZilavské rudné pole, 5 — rudnianske rudné pole (TURANOVA et al., 1991), 6 — pruh Hankova-Vo-
lovec, 7 — Washington Co., Ohio (LEVENTHAL-HOSTERMAN, 1982), 8 — USGS 3tandard SDO-1 (KANE, J. S.—~ARBOGAST, B.—

LEVENTHAL, J., 1990), n = pocet vzoriek, + neboli stanovené

celkového organického uhlika a stupen premeny an-
tracit-metaantracit. Uvedeny stupeil premeny v obi-
dvoch vyélenenych skupinach indikuje skoncenie
Stadia vyznamnej$ich chemickych zmien v Struktare
organickej hmoty a z pohl'adu sti¢asnosti neddva na-
dej na eventualne aktivne chemické interakcie s rud-
nymi prvkami. Nie je vSak vylaéena pozitivna tloha
organickej hmoty v geologickej minulosti.

Na ziklade chemického zlozenia moZno skimané
horniny povazovat’ za chemicky znane nerovno-
rodé. Priemerny obsah hlavnych zloZiek je vsak
vel'mi dobre porovnatelny so $tandardom SDO-1
(KANE et al., 1990) a je podobny obsahu tychto
zloziek v ¢&iernych bridliciach inych oblasti, napr.
v praci LEVENTHALA a HOSTERMANA (1982) a
dalsich autorov (tab. 1). USGS Sstandard c&iernej
bridlice SDO-1 bol zvoleny s ohladom na dobre
definovani lokali-ciu, petrologickt charakteristiku a
celkovili chemick( analyzu prvkov, na ktorej parti-
cipovalo 32 laboratérii z celého sveta.

Distribticia hlavnych prvkov v stiboroch vzoriek
&iernych bridlic je kontrolovana v prvom rade detri-
tickou frakciou, v druhom rade diagenetickymi mi-
neralmi ako pyrit, resp. v niektorych pripadoch uhli-
citanmi.

V diagrame SEMENENKA (in JEFREMOVA-STA-
FEJEV, 1985), ktory umoziiuje chemicky klasifiko-
vat’ metamorfity, leZia skimané vzorky prevaZne
v poli Zeleznato-hore¢natych alumosilikatovych
hornin (II), alumosilikatovych hornin (I) a na hra-
nici ilovito-vapenatych hornin (XI) (obr. 2).
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Obr. 2 Klasifikaény diagram SEMENENKA (in JEFREMOVA—
STAFEJEV, 1985)

Typy hornin: I — alumosilikatové horniny, II — Zelezito-magne-
zidlne alumosilikatové horniny, III — alkalické alumosilikatové
horniny, 1V — vapenaté alumosilikatové horniny, V — Zelezito-
-magnezidlne-kremité alumosilikatové horniny, VI + VII — Zele-
zito-magnezialno-kremité ultrabazické ortohorniny, VIII — alka-
lické ultrabazické ortohorniny, IX — alkalicko-hlinité bazické
horniny, X — vépenato-uhli€itanové horniny, XI - ilovito-
-vapenaté horniny

Parameter A = 100 AlLO;/(Al,O; + MgO + CaO + 2 Fe,0; +
+2Fe0) v mol. %, C = 100 CaO/(Al,O; + MgO + CaO +
2 Fe,0; + 2 FeO) v mol. %, FM = 100 (FeO + Fe,O; +
+MgO)/(Al,O; + MgO + CaO + 2 Fe,O;5 + 2 FeO) v mol. %, A
+C+FM =100 %.

Vysvetlivky: V diagrame s zndzornené priemerné hodnoty
stborov tudovanych ¢iernych bridlic z lokalit: 1 — NiZn4 Slana,
2 — slovinsko-gelnické rudné pole, 3 — magnezitové loziska, 4 —
Roziiava, 5 — Rudiiany, 6 — pruh Hankova-Volovec
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Podla petrochemickych parametrov, vypocitanych z
chemického zloZenia, umoziujucich posadit’ na
zéklade obsahu ilovitej a piescitej zlozky zakladny
trend procesov sedimentarnej diferenciicie a roz-
liit' sedimentogénne a vulkanogénne metamorfity
(diagram SIMONENA, 1953), skimané c¢ierne
bridlice predstavuji v hlavnej miere pelity (Cierne
bridlice rudnianskeho, roziavského rudného pola a
magnezitovych loZisk), menej ¢asto psamity (Cierne
bridlice slovinsko-gelnického rudného pol'a) alebo
ilovito-slienité sedimenty (&ierne bridlice niznoslan-
ského rudného pol'a). Cast vzoriek $tudovanych si-
borov obsahuje vyssi podiel kremeiia. V dosledku
toho ich projekéné body lezia mimo uvedeného dia-
gramu (napr. aj priemerna hodnota parametrov pat-
riacich vzorkam z pruhu Hankova—Volovec) (obr. 3).

V zmysle klasifikicie uhlikatych forméacii JEFRE-
MOVEJ-STAFEJEVA (1985) uvedené horniny patria
prevazne do detriticko-uhlikatej, menej do kremito-
-uhlikatej formacie alebo uhli¢itanovo-uhlikatej for-
maécie (obr. 4).

LJACHOVIC et al. (1989) definovali podmienky
tvorby hornin jednotlivych formacii takto:

Horniny terigénno-uhlikatej formacie sa tvoria
v Sirokych laginach a plytkovodnych 3elfoch, pre
ktoré je charakteristicky hojny prisun materidlu zo
zvetravajhcich hornin zdrojovych oblasti.

Pre horniny kremito-uhlikatych formécii je cha-
rakteristické prostredie epikontinentdlnych mori a
oblasti Selfov okrajovych mori.

Uhli¢itanovo-uhlikaté sedimenty st charakteri-
stické pre hlbsie Casti morskych bazénov alebo
lagin aridnych oblasti s nevelkym prisunom teri-
génneho materialu.

Na zéaklade klasifikacnych diagramov SEMENEN-
KA (in JEFREMOVA-STAFEJEV, 1985), SIMONENA
(1953) a JEFREMOVEJ-STAFEJEVA (1985) mozno
vyé€lenit tri typy Eiernych hornin: ierne bridlice s.
s., uhliitanové Cierne bridlice a kremité Cierne
bridlice. Tieto typy boli navzdjom porovnané v
praci TURANOVA et al. (v tlaci).

Chemicka zrelost’ skimanych hornin, definovana
ako pomer Al,O3/Na,O, dosahuje hodnoty uvedené v
tab. 1. O sedimentoch s vy$Sou hodnotou uvedeného
pomeru sa predpoklada, Zze sedimentovali v jazerach,
laginach, zalivoch a na Castiach plytkého 3elfu bez
viésieho prinosu detritu v prostredi humidno-tropicke;j
alebo subtropickej klimy so zdrojovou oblastou s
plochym reliéfom (KUKAL, 1984).

Na plytkovodné prostredie, laglny, pripadne
plytké more poukazuje aj vyskyt organického de-
tritu, (lomkov ostrakdéd a vlakien stromatolitov
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(MISIK, tstne podanie), ktoré sa vyskytovali v silno
zneCistenych uhli¢itanoch a bridliciach tohto loZiska.

(al+fm)-(c+alk)

100 500 Si

Obr. 3 Klasifikatny diagram SIMONENA (1953)

Typy hornin: I — pelitické sedimenty, II — vulkanogénne horniny
bazického zloZenia, IIl — ilovito-slienité sedimenty, IV —
psamitické sedimenty, V — granitoidné horniny

Parameter Si= Si/sumax 100 v mol. %, al= Al/sumax 100
v mol. %, ¢ = Ca/suma x 100 v mol. %, alk = (Na,O + K,0)/
suma x 100 v mol. %, fm = (Fe,O; + FeO + MgO + MnO)/suma
x 100 v mol. %, suma = Al,0; + Fe,0; + FeO + CaO + MgO +
MnO + Na,O + K,0 v mol. %

Vysvetlivky ako pri obr. 2

-100}
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Obr. 4 ASC diagram JEFREMOVEJ-STAFEJEVA (1985)

Typy formécii: I — uhligitanovo-uhlikatd formécia, II — terigé-
nno-uhlikat4 formacia, Il — kremito-uhlikata forméacia
Parameter A = Al,0; - (CaO + K,0 + Na,0) v mol. % x 1000,
S = 8i0, - (ALL,O; + Fe,05 + CaO + MgO) v mol. % x 1000,
C = CaO + MgO v hmot. %

Vysvetlivky ako pri obr. 2




Tab. 2 Aritmetické priemery obsahu stopovych prvkov, C,, U a Th v Eiernych bridliciach slovinsko-gelnického rudného pola

Gelnica 137 21. 31 33. 37, Hrubéa Cely Met6da
Nova zila zila subor
X spolu
B 119 133 76 118 99 96 105 107 OES
Ba 348 395 121 1082 485 232 605 582 OES
Co 46 100 203 54 45 10 61 59 OES
Cr 237 94 77 107 77 71 86 929 OES
Cu 522 230 1995 904 1202 597 1110 1058 OES
Mn 847 228 170 480 380 250 372 414 OES
Ni 79 134 309 129 186 66 162 155 OES
Pb 29 79 188 196 179 65 167 155 OES
Sr 40 40 85 221 290 82 201 187 OES
\% 112 164 1350 252 651 130 498 464 OES
Au 1,09 0,07 0,27 0,43 0,18 0,55 0,29 0,36 INAA
Ag 1,98 5.15 7.7 1,62 1,72 1,53 2,30 2,27 INAA
As 275 187 560 514 513 235 467 449 INAA
Sb 31 26 85 112 56 47 72 68 INAA
Zn 104 67 70 268 249 138 219 209 INAA
U 13 11 39 298 58 57 43 41 INAA
Th 21 12 9 13 7 13 10 11 INAA
8 1,3 3,6 8,4 4,1 6.6 2,0 5.4 50 | PYR.
n 3 2 2 9 15 3 31 34

Udaje prevzaté z prace KHUN, M. (1988)
Vysvetlivky: obsah v ppm, C,, hmot. %, n = poCet vzoriek

Met6éda: OES — opticka emisnd spektrometria (GU PrF UK, Bratislava), INAA — inStrumentalna neutrénova aktiva¢nd analyza

(MEGA Straz pod Ralskem), PYR. — pyrolyza (UUG Brno)

V zmysle klasifikacie RONOVA (1985 in JEFRE-
MOVA-STAFEJEV, 1985), vychadzajic z chemického
zloZenia, skiimané Cierne bridlice boli povodne s
najvicsou pravdepodobnostou morskymi a lagunar-
nymi ilmi.

Geochemicka charakteristika a paleoprostredie

Zo ziskanych vysledkov geochemického vyskumu a
ich aplikdcie na paleoprostredie vyplyva, Ze striktne
stanovit’ ostré hranice prostredia sedimentacie Cier-
nych bridlic (morské, resp. sladkovodné), ¢i uz pre
slovinsko-gelnick oblast’, alebo iné oblasti ako
celok alebo pre jednotlivé Casti loZisk, len na za-
klade obsahu stopovych prvkov je pomerne tazké.
Ani jeden zo sledovanych parametrov nepoukazuje
jednoznaéne na uréity typ sedimentacného prostre-
dia. Napriklad obsah B v slovinsko-gelnickom
poli (tab. 2) nie je aZ taky vyrazne vysoky — pohy-
buje sa viac-menej okolo limitov udavanych pre
typické morské prostredie. V loZiskovej oblasti
NizZna Slana by obsah B (tab. 3) podla niektorych
autorov zodpovedal sedimentécii v morskom pros-
tredi. V tomto pripade v3ak iSlo o nekorigovany
obsah B viazaného v illite. Je potrebné zobrat' do

Gvahy i to, Zze vy3si obsah béru nemusel byt
sposobeny len morskou sedimentaciou, ale i napr.
zasolenim bazénu.

Rudnianske cierne bridlice maja oproti pred-
chadzajicim horninam zvySeny obsah B (tab. 4). Je
to jeden z charakteristickych znakov. Obsah B a V
ako geochemickych indikatorov paleoprostredia po-
ukazuje na morské prostredie sedimentacie.

Obsah B, ale i V (tab. 5) v Eiernych bridliciach
magnezitovych lozisk (podobne ako rudnianske) po-
ukazuje na sedimentaciu v morskom prostredi s pri-
nosom terigénneho materialu. Signalizuje to i vza-
jomny pomer radioaktivnych prvkov, ako aj ich ab-
solatne hodnoty.

Podobne ani obsah dalSich stopovych prvkov
nevykézal jednoznaéné rozdiely a rozli¢nou mierou
sa blizi k Gdajom z literatiry o morskom, alebo o
sladkovodnom prostredi.

Z korelacnych vztahov stopovych prvkov k Cy,
a k Th ako typickému predstavitelovi detritickej
frakcie sa z hladiska vidzby ziskali tieto skupiny
prvkov, resp. samostatné prvky:

1. Skupina stopovych prvkov viazana vyhradne
na detriticka frakciu skimanych éiernych bridlic: B,
Ba, Ti.

2. Prvky viazané na ilovita frakciu: Sr a Cr.




Tab. 3 Zkladné 3tatistické parametre obsahu stopovych prvkov, Th, U, K a Cyy v &iernych bridliciach loZiska NiZzna Slana

Prvok n X S V % Xgeom Min Max Metoda
Ag 41 2 1 50,0 2 2 9 OES
B 95 137 102 74,4 86 7 525 OES
Ba 95 364 256 70,3 261 10 1100 OES
Co 92 61 69 113,1 34 5 309 OES
Cr 95 78 40 51,3 66 6 191 OES
Cu 95 120 151 125.8 60 3 850 OES
Mn 95 3424 3737 109,1 1549 30 18 000 OES
Ni 95 153 174 113,7 83 13 710 OES
Pb 95 143 176 120,1 57 6 810 OES
Sr 95 170 218 128,2 97 7 1240 OES
Ti 95 3397 1968 57,9 2732 350 9300 OES
A% 95 261 226 86,6 188 18 1100 OES
Th 26 9.1 5.5 60,4 7,0 1,3 18,6 RAD.
U 26 5,0 3,5 70,0 4,0 0,8 13,0 RAD.
K 26 2.5 1.5 60,0 1,9 0,1 5.2 RAD.
Th/U 26 2,4 1,7 70,8 L7 0,1 5.7 RAD.
Corg 33 1,95 2,15 110,2 1,0 0,08 11,46 PYR.

Udaje prevzaté z prace TURANOVA et al. (v tlagi).
Vysvetlivky: obsah v ppm, K a Corg v hmot. %, x — aritmeticky priemer, S — smerodajné odchylka a k nej patriaci variaény koefi-
cient V %, Xgeom — geometricky priemer, min — najniz3i obsah, max — najvy33i obsah
Met6dy: OES — opticka emisna spektrometria (GU PrF UK, Bratislava), RAD. — radiometricka gamaspcktroskopla (GU SAV, Bra-
tislava), PYR. — pyrolyza (UUG, Brno)

Tab. 4 Zakladné Statistické parametre obsahu stopovych prvkov v &iernych bridliciach z oblasti Rudnian

Prvok n X S V% X geom Min Max Metéda
B 27 262 288 109,9 180 36 1380 OES
Mn 27 1705 1458 85,5 1128 79 5100 OES
Ti 27 6410 2785 43,4 5904 2750 14 500 OES
\'% 27 266 116 43,6 242 112 470 OES
Cu 27 173 383 2214 51 5 1950 OES
Ni 27 89 60 67,4 74 23 320 OES
Co 27 35 28 80,0 27 7 115 OES
Cr 27 146 88 60,3 124 , 46 350 OES
Ba 27 560 263 46,9 456 ‘50 1010 OES
Sr 27 56 28 50,0 50 25 104 OES
Corg 6 2,22 2,66 7,08 0,18 6,76 PYR.

Udaje prevzaté z prace TURANOVA et al. (1 991)

Vysvethvky obsah v ppm, x — aritmeticky priemer, S — smerodajna odchylka a k nej patriaci varia&ny koeficient V %, Xgeom — geo-
metricky priemer, min — najniZ3i obsah, max — najvy33i obsah

Met6dy: OES — optick4 emisné spektrometria (GU PrF UK, Bratislava), PYR. — pyrolyza (UUG, Brno)

Tab. 5 Zakladné Statistické parametre obsahu stopovych prvkov, U a Th v €iernych bridliciach magnezitovych loZisk

Prvok n ), 4 S V% Xgeom Min Max Metdéda
B 39 84 38 45 68 30 224 OES
Ba 39 474 296 62 285 3 1070 OES
Co 39 31 26 84 22 3 120 OES
Cr 39 o3 37 40 83 13 178 OES
Cu 39 44 48 109 31 6 251 OES
Mn 39 1022 1352 132 576 123 5750 OES
Ni 39 73 55 76 62 17 360 OES
Sr 39 219 197 90 156 33 1010 OES
Ti 39 4015 1482 37 3288 186 6200 OES
Vv 39 189 72 38 167 14 316 OES
Th 36 10,7 4,4 4] 9.7 1,8 25,5 RAD.
U 36 3,8 2,1 55 3,3 0,7 11,7 RAD.
Corg 22 1,02 0,45 20 0,25 2,11 PYR.

Udaje prevzaté z prace TURANOVA et al. (1989)

Vysvetlivky: obsah v ppm, Corg v hmot. %, x — aritmeticky priemer, S — smerodajna odchylka a k nej patriaci variaény koeficient V
%, Xgeom — geometricky priemer, min — najniZ3i obsah, max — najvy33i obsah

Met6dy: OES — optick4 emisna spektrometria (GU PrF UK, Bratislava), RAD. — radiometricka gamaspektroskopia (GU SAV, Bra-
tislava), PYR. — pyrolyza (UUG, Brno)
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Tab. 6 Priemerny obsah stopovych prvkov, Cor, U a Th v Eiernych bridliciach d’al3ich lokalit Spissko-gemerského rudohoria

Lokalita 1 2 3 4 5 6
Ag 321 3/6 3/6 3/7 3/8 373
B 93121 271/6 116/6 168/7 105/8 70/3
Ba 287/21 226/6 192/6 305/7 371/8 404/3
Co 12/21 13/6 12/6 11/7 14/8 12/3
Cr 158/21 81/6 70/6 70/7 81/8 73/3
Cu 19/21 87/6 204/6 121/7 77/8 19/3
Hg 0,035/24 15,65/10 4,77/6 0,238/10 0,209/8 0,358/2
Mn 279121 314/6 620/6 506/7 449/8 196/3
Mo 6/21 3/6 3212 7.8/5 3/8 33
Ni 14/21 49/6 61/6 49717 47/8 28/3
Pb 29/21 34/6 23/6 12/7 36/8 113
Sb 100/21 100/5 100/4 100/5 100/8 10073
Sn 5/21 47/6 15/6 24/7 32/8 26/3
Sr 43/21 49/6 21/6 29/6 70/8 5173
Ti 1 949/21 1 553/6 1381/6 2 344/7 2 425/8 231573
A 294/21 235/6 156/6 107/7 139/8 245/3
U 4,5/23 2,3/8 3,0/5 2,5/9 2,1/6 3,6/3
Th 6,7/23 9,1/8 8,3/5 10,2/9 11,6/6 10,7/3
Cos 2,802 1,372 3,03/1 1,02/1 0,69/2 +
pokragovanie tab.

Lokalita 7 8 9 10 11 Metdda
Ag 3/5 3/7 3/8 32 3/13 OES
B 148/5 93/7 135/8 115/2 133/13 OES
Ba 460/5 255/7 370/8 90/2 373/13 OES
Co 17/5 18/7 12/8 102 23/13 OES
Cr 78/5 97/7 65/8 109/2 70/13 OES
Cu 57/5 70/7 74/8 66/2 + OES
Hg 0,065/4 0,150/9 0,270/10 8,022 0,341/13 AAS
Mn 579/5 682/7 378/8 154/2 522/13 OES
Mo 3/5 513 317 32 4 OES
Ni 54/5 9717 58/8 17/2 39/13 OES
Pb 15/5 15/7 9/8 47072 46/13 OES
Sb 100/4 100/6 100/6 100/2 242/13 AAS
Sn 69/5 + 4/7 32 + OES
Sr 90/5 24/7 36/8 26/2 40/13 OES
Ti 2 590/5 1491/7 2930/8 684/2 1728/13 OES
A% 102/5 209/7 95/8 542/2 145/13 OES
U 2,7/5 2,01/6 3,09 + + RAD.
Th 13,5/5 10,30/6 12,2/9 + + RAD.
Co 2,37/1 1,41/1 1,09/1 - 0,63/13 PYR.

Vysvetlivky: obsah v ppm, Corg v hmot. %, €islo v menovateli udiva pocet vzoriek

Metédy: OES — opticka emisna spektrometria (GU PrF UK, Bratislava), AAS — atémova absorpcna spektroskopia (GU PrF UK,
Bratislava), RAD. — radiometrickd gamaspektroskopia (GU SAV, Bratislava), PYR. — pyrolyza (UUG, Brno)

Lokality: 1 — Kociha, 2 — Hankova — Brdarka 3 — Kobeliarovo, 4 — Volovec, 5 — Lu€ina, 6 — Martinkov Potok, 7 — Gemersk4

Poloma, 8 — Betliar, 9 — Stromis, 10 — Ubog, ll—Zelezmk

3. Skupina rudnych prvkov viazana v sulfidickych
mineraloch s pevnej$imi vztahmi Co-Ni a Pb—Cu.

4. Biogénny V s velmi vysokym korela¢nym
koeficientom k C,, (r = 0,90), ku ktorému mozno
pri€lenit’ i U.

5. Samostatne stojaci Mn viazany prednostne
v karbonatoch.

Mozno konstatovat’, ze kovové stopové prvky sa
nachadzaju vo zvySenej koncentracii oproti litera-
tarnym Gdajom z podobnych hornin (tab. 2-6).

Napriklad ¢ierne bridlice hlbich obzorov Hrubej
zily a gelnické Cierne bridlice mozno povaZovat’ za
zlatonosné. Vyplyva to i z extrémne vysokych koe-
ficientov obohatenia oproti standardu SDO-1 (tab.
7; Hruba zila 51, 78 a Gelnicka zila 194, 64). Vo
vyssich obzoroch dominuje As.

Na tomto loZisku sa jednoznaéne nepotvrdil
trend klesania obsahu prvkov s hibkou. Prvky medzi
sebou diskriminuji v rozmedzi najvi¢Sieho
hibkového rozpitia (17. a 37. obzor) takto:




Tab. 7 Porovnanie $tudovanych hornin so §tandardom kovonosnej ¢iernej bridlice USGS SDO-1

Lokalita Podiel v % Asociacie prvkov a faktory obohatenia
Slovinky 62,5 Ag = 8,78, As = 3,41, Au = 51,78, Co = 1,30, Cu = 9,22, Pb =
2,99, Sb=8,10,Sr= 1,34, V=1,56, Zn= 1,71
Gelnica 50,0 Ag=17,56, As=2,01, Au=194,64, Co=1,00, Cr=1,78, Cu=
=433, Sb=3,48, Th= 1,00
NiZn4 Slana 41,7 Ag=7,63, Co=3,41, Cu=1,00,Pb=2,56, Sr=1,13
| Rudiiany TS B=1,02,Cr=1,10, Cu= 1,43
| Hankova — Brdéarka 23,0 B=1,06,Cr=1,19, Hg = 3,56, Sn = 8,10
Ubog 21,4 Hg=1,82, Pb=842,V = 1,69
Kobeliarovo 18,7 Cu= 1,69, Hg = 1,08, Sn = 2,59
Magnezitové loZiskd 10,0 Sr=1,46
Zeleznik 9,1 Sb=27,19
Kociha 6,2 Cr=1,19
Volovec 6,2 Cu=1,00,Sn=4,14
Lucina 6,2 Sn=5,52
Martinkov potok 6,2 Sn=4,48
Gemerska Poloma 6,2 Sn=11,90
Betliar 0
Stromi3 0

Vysvetlivky: Podiel v % predstavuje percento obohatenych prvkov oproti Standardu SDO-1 zo 3kély prvkov, ktorych stanovenia
boli k dispozicii. Asociécie prvkov s prislusnymi faktormi obohatenia st prvky, ktorych priemerna koncentrécia na danej lokalite je
vy3Sia, resp. sa rovné obsahu prisludného prvku v kovonosnej &iernej bridlici SDO-1, t. j. faktor obohatenia 2 1.

As<Ni<Sb<Co<Cr<Zn<Ag<Au<U.

Na XI. obzore loZiska NiZna Slana sa Studovali
osobitne &ierne bridlice v nadlozi a podlozi uhlici-
tanového telesa. Z diskriminaéného grafu vy-
plynulo, Ze prvky z oboch Studovanych objektov
diskriminujii medzi sebou v tomto poradi:

Pb>Co>Cu>Sr>Ni>V>Mn>B>Ba>Ti>Cr.

Z tohto radu st prvé dva prvky Pb a Co (viazané
vyhradne na sulfidicka frakciu) charakteristickymi
prvkami &iernych bridlic loZiska NiZzna Slana. Vy-
plyva to i z tab. 3. To je potrebné (spolu s Ag a Cu)
brat’ do Gvahy pri zhodnoteni kovonosnosti tychto
hornin.

V tab. 6 je na ilustraciu a porovnanie uvedeny
priemerny obsah stopovych prvkov v ¢&iernych
bridliciach z d’al8ich 11 lokalit SGR.

Podl'a obsahu a vzidjomného pomeru V a Cr
mozno predpokladat’ sedimenticiu v redukénych
podmienkach od prostredia mélokyslikatého
(lokalita Stromi$ V/Cr = 1,28) aZ po prostredie bez-
kyslikaté (lokalita Ubo& V/Cr = 8,21).

Zaujimavé je i kolisanie pomeru Co/Ni (od 0,18 po
1,09) oproti &iernym bridliciam z loZiskovych oblasti a
z magnezitovych loZisk, kde je tento pomer jednym z
indikaénych znakov. Vo vSetkych piatich lokalitach ho
mozno charakterizovat’ hodnotou okolo 0,4.

V slovinsko-gelnickom poli dochadzalo k inten-
zivnejiemu vysladzovaniu bazénu v oblasti Gelnice
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(pozri napr. nizku paleosalinitu 5,76 % oproti
Hrubej zile 22,85 %, alebo pomer V/Cr 0,46 v Gel-
nickej zile a 5,79 v Hrubej zile). Potvrdzuje to i
distribacia REE (obr. 5), kde napr. absencia deficitu
Ce, ako aj pozitivna korelacia Eu s Al,O3; poukazuje
na prinos terigénneho materialu. Na zaklade poznat-
kov o distribicii REE vo vzorkach z Gelnice mozno
usudzovat’ o’ pokojnejsich sedimentaénych pod-
mienkach oproti Hrubej Zile. V takomto prostredi
nekontrastnej geochemickej bariéry v zbnach
miesania kontinentélnych a morskych vod vytvaraja
chalkofilné a niektoré litofilné prvky nadfénové
koncentracie. Tym je potom podmienena geochémia
stopovych prvkov v Studovanych horninach.

Zaver

Cierne bridlice vystupujice v gemeriku Zapadnych
Karpat mozno zaradit’ k Zeleznato-hore¢natym alu-
mosilikatovym, alumosilikatovym alebo ilovito-
vapenatym pelitom, psamitom alebo ilovito-
slienitym sedimentom. V zmysle klasifikicie
JEFREMOVEJ-STAFEJEVA (1985) uvedené meta-
morfity patria prevazne do detriticko-uhlikatej for-
macie, zriedkavejSie do kremito-uhlikatej a uhlici-
tanovo-uhlikatej forméacie.

Z aspektu surovinového zhodnotenia sii spomedzi
skiimanych oblasti Slovinky, Gelnica, Nizn4 Slana,
Rudiiany, Roziiava, bridlice magnezitovych loZisk
najperspektivnejsie Cierne bridlice slovinsko-gelnic-
kého rudného pol'a. V nich sa 62,5 % prvkov (10 zo
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Obr. 5 Distribacia (rozsah koncentracii) REE v ¢&iernych
bridliciach z banskych diel slovinsko-gelnického rudného pola.
Obsah REE je normalizovany na bridlice podl'a PIPERA (1974).
Vysvetlivky: 1 — rozsah koncentrécii Slovinky — Hruba Zila, 2 —
rozsah koncentricii Gelnica — Nova Zila

16 stanovenych prvkov) nachadza v koncentraciach
vys8ich ako v Standarde kovonosnej Ciernej bridlice
SDO-1. V é&iernych bridliciach z oblasti Rudnian je
vyznamny len obsah Cu. Zaujimavy je zvySeny
obsah Sn v niektorych lokalitich pruhu Hankova—
Volovec a extrémne vysoky koeficient obohatenia
na Sb na lokalite Zeleznik (tab. 7). Cierne bridlice
magnezitovych lozisk v karbone gemerika z metalo-
genetického a surovinového hladiska nemaja
vyznam.

Na zaklade geochemickej charakteristiky paleo-
prostredia moZno predpokladat’, Ze najvhodnej$im
modelom sedimenta¢ného prostredia Studovanych
¢iernych bridlic je model kontinentalneho Selfu —
pribrezna zoéna plytkych morskych vod s prino-
som sladkej vody a organickej hmoty z kontinentu.
Sedimentaciu za znatne reduk&énych podmienok
v bezkyslikatom prostredi indikuje i pomer V/Cr.
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LipIA TURANOVA — MILOSLAV KHUN — JAN TURAN

Geochemistry of Black Shales from Selected Areas of
the Gemericum, West Carpathians
Summary

Black shales in the Gemericum of the West Carpathians are
ferrous-magnesium alumosilicate, alumosilicate or clayey-cal-
careous pelites, psammites or clayey-marly sediments. Accord-
ing to JEFREMOVA-STAFEYEVA'S (1985) classification, these
metamorphic rocks mostly fall into a detrital-carbonaceous for-
mation, less frequently to siliceous-carbonaceous or carbonate-
carbonaceous formations.

The distribution of major elements in black-shale samples is
controlled largely by the detrital fraction, and to a lesser extent
also by diagenetic minerals, such as pyrite, and sometimes also
by carbonates.

Early Paleozoic black shales are typically rich in total or-
ganic carbon whose metamorphic grade corresponds to the
metaanthracite/semigraphite transition, while Late Paleozoic
black shales contain little total organic carbon whose metamor-
phic grade corresponds to anthracite-metaanthracite.

As to their mineral potential, black shales in the Slovinky—
Gelnica ore field are the most promising as the contents of 62.5
% of investigated elements exceed those in the standard metal-
liferous black shale SDO-1. Black shales in the Rudiiany area
display only significant Cu contents. Sn contents in some places
of Hankova-Volovec belt and an extremely high Sb concentra-
tion at Zeleznik are worth mentioning. Black shales at magne-
site deposits in the Gemeric Carboniferous have no metallo-
genic or economic importance.

Paleoenvironmental geochemical characteristics suggest that the
best model to describe the environment in which the studied black
shales were laid down is a continental shelf — littoral zone of a
shallow sea with the influx of fresh water and organic matter from
the continent. Deposition under strongly reduction conditions in an
anaerobic environment is also indicated by V/Cr ratio.

Explanations to Tables

Table 1
Mean chemical composition of black shales
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Lokalita = Location
celk = total
str. Zih = loss on ignition

Explanations: 1 — NiZna Sland (TURANOVA et al., in press), 2 —
Slovinky—Gelnica ore field (KHUN, 1988), 3 — magnesite de-
posits (TURANOVA et al. 1989), 4 — RoZilava ore field, 5 — Rudiiany
ore field (TURANOVA et al., 1991), 6 — Hankov4a-Volovec belt, 7 —
Washington Co., Ohio (LEVENTHAL-HOSTERMAN, 1982), 8 — USGS
standard SDO-1 (KANE-ARBOGAST-LEVENTHAL, 1990), n = number
of samples, += not analysed.

Table 2
Arithmetic means of trace-element, C,,,, U and Th contents in
black shales of the Slovinky—Gelnica ore field

Hruba Zila spolu = total Hruba vein

cely sabor = total set

Metéda = method

Data after KHUN (1988).

Explanations: contents in ppm, C,, in wt. %, n = number of
samples.

Methods: OES — optical emission spectrometry (Institute of
Geology, Faculty of Natural Sciences, Comenius University,
Bratislava), INAA — instrumental neutron activation analysis
(MEGA Straz pod Ralskem), PYR. — pyrolysis (Central Insti-
tute of Geology, Brno).

Table 3
Basic statistical parameters of contents of trace elements, Th, U,
K and Corg in black shales at Nizna Slana deposit

Prvok = element

Data after TURANOVA et al. (in press).

Explanations: contents in ppm, K and C, in wt. %, x — arith-
metic mean, S — standard deviation and related variation coef-
ficient V %, Xgeom — geometric mean, min — lowest content, max
— highest content.

Methods: OES — optical emission spectrometry (Institute of
Geology, Faculty of Natural Sciences, Comenius University,
Bratislava), RAD. — radiometric gammaspectrometry (Institute
of Geology, Slovak Academy of Sciences, Bratislava), PYR. —
pyrolysis (Central Institute of Geology, Brno).

Table 4
Basic statistical parameters of trace-element contents in black
shales in the Rudiiany area

Data after TURANOVA et al. (1991).

contents in ppm, X — arithmetic mean, S — standard deviation
and related variation coefficient V %, Xyeom — geometric mean,
min — lowest content, max — highest content.

Methods: OES — optical emission spectrometry (Institute of
Geology, Faculty of Natural Sciences, Comenius University,
Bratislava), PYR. — pyrolysis (Central Institute of Geology, Bmo).

Table 5
Basic statistical parameters of contents of trace elements, U and
Th in black shales at magnesite deposits

Data after TURANOVA et al. (1989).

Explanations: contents in ppm, C,, in wt. %, x — arithmetic
mean, S — standard deviation and related variation coefficient
V %, Xgeom — geometric mean, min — lowest content, max —
highest content.

Methods: OES — optical emission spectrometry (Institute of
Geology, Faculty of Natural Sciences, Comenius University,



Bratislava), RAD. — radiometric gammaspectrometry (Institute
of Geology, Slovak Academy of Sciences, Bratislava), PYR. —
pyrolysis (Central Institute of Geology, Brno).

Table 6
Mean contents of trace elements, C,,,, U and Th in black shales
at other locations in the Spi3sko-gemerské rudohorie Mts.

Table 6 — continued

Explanations: contents in ppm, C,,, in wt. %, denominator gives
the number of samples

Methods: OES — optical emission spectrometry (Institute of
Geology, Faculty of Natural Sciences, Comenius University,
Bratislava), AAS — atomic absorption spectrometry (Institute of
Geology, Faculty of Natural Sciences, Comenius University,
Bratislava), RAD. — radiometric gammaspectrometry (Institute
of Geology, Slovak Academy of Sciences, Bratislava), PYR. —
pyrolysis (Central Institute of Geology, Brno).

Locations: 1 — Kociha, 2 — Hankova—Brdarka, 3 — Kobeliarovo,
4 —Volovec, 5 — Luéind, 6 — Martinkov Potok, 7 — Gemerska
Poloma, 8 — Betliar, 9 — Stromis, 10 — Ubo¢, 11 — Zeleznik.

Table 7
Comparison between studied rocks and USGS standard of
metalliferous black shale SDO-1

Lokalita = Location

%-ny podiel = percentage

Asociacie prvkov a faktory obohatenia = element assemblages
and enrichment factors

Explanations: Percentage stands for the percentage of investi-
gated elements whose contents are higher than SDO-1 standard.
Element assemblages with related enrichment factors include
elements whose mean contents at a given locality exceed or
equal the contents in metalliferous black shale SDO-1, i. e.
where enrichment factor > 1.

Explanations to Figures

Fig. 1 Map of locations of investigated black shales.
Explanations: 1 — NiZna Slana, 2a — Slovinky, 2b — Gelnica, 3a
— Podre€any, 3b — Jel$ava, 3¢ — Medvedza, 4 — RozZiiava, 5 —
Rudiiany, 6 — Hankova—Volovec belt (Hankovi-Brdarka,
Kobeliarovo, Lué&inid, Martinkov Potok, Gemerska Poloma,
Betliar, Stromis, Ubo¢&, Volovec), 7 — Kociha, 8 — Zeleznik.

Fig. 2 A classification diagram by SEMENENKO (1985 in
JEFREMOVA—STAFEJEV, 1985)

Rock types: I — alumosilicate rocks, Il — ferric-magnesium alu-
mosilicate rocks, III — alkaline alumosilicate rocks, IV — cal-
careous alumosilicate rocks, V — ferric-magnesium-siliceous
alumosilicate rocks, VI + VII — ferric-magnesium-siliceous
ultrabasic orthorocks, VIII — alkaline ultrabasic orthorocks, IX
~ alkaline-aluminous basic rocks, X — calcareous-carbonate
rocks, XI — clayey-calcareous rocks.

Parameter A = 100 AlL,O; / (ALL,O; + MgO + CaO + 2
Fe,03 + 2 FeO) in mol %, C =100 CaO/(Al,O; + + MgO
+ CaO + 2 Fe,0; + 2 FeO) in mol. %, FM = 100 (FeO + Fe,0;
+ MgO) / (Al,0; + MgO + CaO + 2 Fe,0; + 2 FeO) in mol %,
A+ C+FM=100%.

Explanations: The diagram gives mean values of studied black
shales from locations: 1 — NiZna Slan4, 2 — Slovinky-Gelnica
ore field, 3 — magnesite deposits, 4 — RoZilava, 5 — Rudiiany, 6
— Hankové—Volovec belt.

Fig. 3 A classification diagram by SIMONEN (1953)

Rock types: I — pelitic sediments, Il — volcanogenic rocks of
basic composition, III — clayey-marly sediments, IV — psam-
mitic sediments, V — granitoid rocks.

Parameter Si = Si / total x 100 in mol. %, al = Al / total x 100 in
mol. %, ¢ = Ca/ total x 100 in mol. %, alk = (Na,O + + K,0) /
total x 100 in mol. %, fm = (Fe,0; + FeO + MgO + + MnO) /
total x 100 in mol. %, total = Al,O; + Fe,O; + + FeO + CaO
+ MgO + MnO + Na,O + K5O in mol. %.

For explanations see Fig. 2

Fig. 4 ASC diagram by JEFREMOVA—STAFEJEV (1985).

Types of formations: | — carbonate-carbonaceous formation, II —
terrigene-carbonaceous formation, 111 —  siliceous-
carbonaceous formation. Parameter A = Al,O; — (CaO + Na,O
+ K,0) in mol. % x 1000, S = SiO, — (Al,0; + Fe,0; + CaO +
MgO) in mol. % x 1000, C = CaO + MgO in wt. %.

For explanations see Fig. 2

Fig. 5 REE distribution (concentration ranges) in black shales
of Slovinky-Gelnica ore field. REE contents are adjusted to
shales after PIPER (1974).

Explanations: 1 — concentration range at Slovinky — Hruba Zila
(Thick vein), 2 — concentration range at Gelnica — Nova Zila
(New vein)
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JOZEF WIECZOREK

Kriticky pohPad na sedimentologické modely vnitrokarpatského

paleogénu: reply

GROSS and KOHLER (1993) in discussion about
my paper (WIECZOREK, 1989), as well as the
papers of WESTWALEWICZ-MOGILSKA (1986)
and KULKA (1985) present their disapproving of
the Polish sedimentological models concerning
the Inner Carpathian Paleogene Basin (ICPB). 1
can not leave their critic unanswered because
the readers could take the Gross and Kohler’'s
arguments for granted which would be unjus-
tified. I disagree with all their comments on my
paper.

I have to emphasize that my paper was de-
voted to a comparison between the Paleogen
Hecho Basin situated in the Spanish Pyrenees
and the Paleogene Podhale Flysch Basin form-
ing a part of the ICPB. My paper is polemical
with WESTWALEWICZ-MOGILSKA'S (1986) one
which concern the genesis of the Podhale flysch
in the light of submarine fans conception. I
suggest (p. 428) that the model of tectonically
controlled submarine ramp is possible to apply
to the Szaflary Fm. sedimentation, while the
model of submarine fans is more appropriate to
explain the sedimentation of the younger suc-
cession of Podhale basin (Zakopane Fm.—Cho-
cholov Fm.-Biely Potok Fm. succession). I un-
derline that this is only a working hypothesis
which is necessary to confront with detailed
field data. This aspects of my paper is not men-
tioned in Gross and Koéhler’s critic, moreover
they imput to me the statements of which I am
not an author.

In the English language abstract they wrote:
"They submit evidence contradicting models put
foreward by WESTWALEWICZ-MOGILSKA (1986)
and WIECZOREK (1989) who regard the subma-
rine fans as a decisive phenomenon in the Inner

Carpathian Paleogene Basin". I would like to
claim that I am not a person who regard subma-
rine fans as a decisive phenomenon in the ICPB.
The tectonically controlled submarine ramp
model that I suggest for Szaflary Fm. sedimen-
tation is completely different from the subma-
rine fans one. This second in my opinion is
possible only but not decisive for sedimentation
of the younger succession. This is the very sig-
nificant difference.

The authors imput to me (p. 101) that I ap-
plied Hecho model for the sedimentation of the
Podhale Flysch which is absolutely wrong. In
the title of my article I put the question mark (?)
in order to stress that I have doubts as to appli-
cation of the Hecho model to Podhale Flysch
sedimentation. I think that Westwalewicz-
Mogilska applied the Hecho model without us-
ing this term. I am familiar with the Hecho
model of turbidite sedimentation thanks to the
excursions with Prof. J. Rossell (University of
Barcelona) to the Spanish Pyrenees and I think
that my doubts about Westwalewicz-Mogilska’'s
interpretation are reasonable.

Further, the authors state that I, despite
quoting the GROSS et al., 1982 article, regard
the Pucov conglomerates age as Eocenian-Oli-
gocenian instead as Upper Lutetian—~Lower Pri-
abonian. In fact, in my article the paper of
GROSS et al., 1982 is not quoted and the Pucov
conglomerates age is mentioned after the other
article (GROSS et al., 1984). Shall I understand
that the authors disagree with their own inter-
pretation?

In my paper, after GROSS et al. (1984) I
wrote that the thickness of Biely Potok Fm. is up
to 3 000 m, which is now claimed to be unreal

JOzEF WIECZOREK, Polska Akademia Nauk, CPPGSMIE, 31-261 Krakow, ul. J. Wybickiego 7, Polska




by Gross and Kohler. My mistake was that I
took seriously the data presented by GROSS et
al. (1984).

Gross and Kohler in fact criticize them-
selves, I mean their former publication. Unfor-
tunatelly the reader is not aware of this fact.

The write that Westwalewicz-Mogilska who
knows only forth articles written by Slovak geo-
logists is not competent enough to interpret the
sedimentation of ICPB. In contrast they con-
sider themselves specialists because they have
been working on this problem for 30 years. It is
hardly to accept this sort of argumentation.

Gross and Kdohler in their publication quoted
only two former articles of Marschalko, the
eminent Slovak sedimentologist who is an ex-
pert on flysch sedimentation of ICPB. Only
enough more recent Marschalko’s papers, well
known and appreciated abroad are not men-
tioned in Gross and Kohler's article. Mar-
schalko is the author who applied a submarine
fans model for the ICPB flysch sedimentation
(MARSCHALKO, 1987). It is a pitty that his col-
leagues do not known this paper.

Gross and Kohler (p. 102) propose to show
the real facts in the Slovak Carpathians to
Polish geologists. I would like to assure the
Slovak colleagues that I am very eager to know
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better the Slovak Carpathians. I have always
been for mutual cooperation between Polish and
Slovak geologists in the Carpathian region. [ am
sure that the best thing to do is to take a ham-
mer and rucksack and go together in the field in
order to clear up the problems. The scientific
discussion is always requested in geology but I
am very sorry to say that Gross and Kéhler's
polemic is not constructive.
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Spétné nasuny na severnom okraji gemerika

3 obr., angl. resumé

Klicové slovd: Levotské vrchy, podloZie vnatrokarpatského paleogénu, hronikum, gemerikum, spitné nasuny, juZna vergencia

Abstract: Inthe area W of the Branisko Mts. a complicated
imbricated structure with reverse thrusts have been found to
occur in the Paleogene basement. Close to the northern limits of
the Gemericum Unit there are tectonically emplaced south-ver-
gent scales of the Late Paleozoic Hronicum sequences resting
on the Permian Northern Gemericum complexes.

Uvod

V ramci rieSenia ochrannych rajénov mineralnych
vod na lokalite Baldovce realizovalo sa v tejto
oblasti niekol’ko hydrogeologickych vrtov. Na po-
Ziadanie rieSitela Ing. Halusku (Geokonzult, §. p.,
Kosice), litologickt a petrograficki charakteristiku
vrtnych profilov spracoval kolektiv autorov z Geo-
logického ustavu D. Stara. Hlavné vysledky su
uvedené v sprave POLAK et al. (1992), pri¢om mla-
dopaleozoické sekvencie spraciivala autorka. Z rea-
lizovanych vrtov (BS-1 az BS-5) bol najzaujimavej-
§i profil vo vrte BS-4 (lokalita Zehra), v ktorom bol
zisteny nasun karbonu a permu hronika na permski,
evaporitov(l formaciu severného gemerika (obr. 1).

Geologicky opis podloZia vo vrte BS-4

Miladopaleozoické sekvencie boli zachytené v hibke
245 m, v podlozi paleogénnych sedimentov podtat-
ranskej skupiny (sensu GROSS et al., 1984).
Priamo v podlozi paleogénnych sedimentov (obr. 2)
vystupuje subor silne tektonicky porusenych svet-
losivych i fialovosivych pieskovcov a bridlic
(245,0-260,0 m), ktory bol navySe v predpaleo-
génnej etape intenzivne zvetrany. Tento horizont
zarad’ujeme k permskym sedimentom hronika, k
maluZinskému savrstviu v zmysle ¢lenenia VOZA-
ROVEJ a VOZARA (1981, 1988). Hlavnym dévodom
na takéto zaradenie je predovSetkym mineralogické
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Obr. 1 Tektonické4 schéma juhozépadného okraja Braniska

I- vnutrokarpatsky paleogén — borovské sivrstvie, 2 — severné
gemerikum — novoveské savrstvie, 3 — hronikum — niZnobo-
cianske shvrstvie, 4 — veporikum — a) obalova sekvencia perm a
trias, b) krystalinikum, 5 — obmedzenie nasunovej linie prikrovu
hronika, 6 — obmedzenie nasunovej linie gemerika, 7 — zlomy, 8
— lokalizécia vrtu a geologickych profilov

zloZzenie pieskovcov, s dominantnym obsahom
Ziveového detritu, tlomkov dacitovo-andezitovych
vulkanitov a klastickej sludy, s pomerne dobrym
stupfiom Struktirneho vytriedenia. Charakteristicky
Jje aj nizky stupeii regionalnej premeny, dosahujici
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Obr. 2 Litologicky profil vrtu B8-4 (podl'a GROsS—V0zAROVA in POLAK et al., 1992)
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hranicu diagenézy az anchizény. K maluZinskému
sivrstviu patri aj sabor velmi hrubozrnnych az
zlepencovych arkéz a arkézovych drdb, ruzovosivej
a fialovosivej farby (v hibkach 260-287 m).

Pestrosfarbené sedimenty litologicky pozvolne
prechadzajii smerom do podlozia do sivych, zeleno-
sivych a &iernych klastickych sedimentov, ktoré si
pretinané malo mocnymi Zilnymi telesami diori-
tovych porfyritov. V profile vrtu BS-4 vystupuje
tento komplex v hibkach 287-542 m. Charakteris-
ticky je cyklickym striedanim sivych i zelenosivych
pieskovcov a &iernych bridlic. Dominujicou
zlozkou v pieskovcoch st opédt zrna Zivcov (pla-
gioklasy, mikroklin, ortoklas, mikropertit), asocio-
vané s variabilnym mnozstvom tlomkov dacitovo-
-andezitovych vulkanitov, ulomkami granitoidov,
pripadne s klastickymi sludami. Sporadicky boli
zistené i Glomky fylitov (sericitovych, kremitych,
grafitovych), velmi vzacne tieZ lyditov a musko-
vitovych kvarcitov. Petrograficky zodpovedaju tieto
pieskovce arkézam, litickym arenitom, arkézovym a
litickym drobam. Obsah vulkanoklastického detritu
je v pieskovcoch variabilny. Cast’ z nich zodpoveda
az vulkanoklastickym drobam so 40-50 % mnoZz-
stvom vulkanogénnych zfn v piesCitej frakcii.

V ramci sedimentarnych cyklov boli v profile
vrtu zistené vrstvy drobnozrnnych zlepencov, v
ktorych je kremeii dominujicou zlozkou vo valtno-
vom materiali.

Cely sibor sedimentov v hibke 287-542 m kore-
lujeme s vrchnokarbénskym niZnobocianskym si-
vrstvim hronika. Hlavnymi argumentmi na toto
zaradenie su: vyrazne cyklicka stavba, velmi nizky
stupeii regionalnej premeny, uréujuce mineralogické
zlozenie klastického detritu, relativne dobré Struk-
tarne vytriedenie v porovnani s ostatnymi karbon-
skymi sedimentmi v Zapadnych Karpatoch, ako aj
vyskyt Zilnych telies dioritovych porfyritov
(porovnanie v  pracach VOZAROVA, 1981;
VOZAROVA - VOZAR, 1988). Niznobocianske
stvrstvie je opisané podl'a povrchovych vyskytov na
juznych svahoch STubice pri obci Vojkovce (obr. 3,
profil 2-2°), a maluZinské savrstvie vratane
bazickych vulkanoklastik a mensich vyskytov bazal-
tov je zname zo severnej casti Braniska
(VOZAROVA — VOZAR, 1988), kde okrem paleo-
zoickej sekvencie hronika vystupuji aj ¢leny mezo-
zoika (POLAK, 1987).

Telesa dioritovych porfyritov tvoria pravé i
lozné Zily. Maju zachované ofitické a mikro-
doleritické StruktGry aj napriek autometamorfnej
premene. Plagioklasy a rovnako i mafické minerély
st Uplne zmenené. Medzi premenenymi mineralmi

dominuju chlority, sericit, epidot-zoizit, kalcit, albit.
Bezné s kostrovité krystaly leukoxenizovaného
ilmenitu.

V tektonickom podlozi siboru sedimentov ma-
luzinského a niZnobocianskeho shvrstvia vystupuje
tenka tektonicka Supina mylonitizovaného biotitic-
kého tonalitu (v hibkach 542-571 m). Tato
hrubozrnna zelenosiva hornina ma vyrazne tlakovo
usmernen( blastomylonitovii Struktiru s reliktmi
magmatogénnej, hypidiomorfne zrnitej Struktiry.
Zakladné horninotvorné zlozky mozno v désledku
mylonitizacie pozorovat’ iba v reliktoch. Patria k
nim plagioklasy, biotit, menej amfibol a titanit.
Kremei je silne rekrystalizovany, undulézny, vy-
tiahnuty do prazkov.

V tektonickom styku s mylonitizovanym tonali-
tom, v jeho podlozi, vystupuji evaporitové sedi-
menty vrchného permu severného gemerika, ktoré
tvoria spodn( Cast’ profilu vrtu od 571,0 m az po
kone¢nd hibku 626,0 m. Této sekvencia, korelovana
s novoveskym savrstvim krompasskej skupiny (lito-
stratigrafické ¢lenenie podl'a BAJANIKA et al., 1981)
je zlozena zo sedimentarnych dolomitovo-anhydri-
tovo-ilovitych brekeii, v ktorych sa nachadzaji
polohy anhydritu. Zvlastnostou s horizonty s pre-
javmi sekundarneho zatlacania (?diagenetického)
anhydritu kremeiiom. V subore sedimentov si aso-
ciované dolomitové bridlice s horizontalnou, plan-
paralelnou laminéciou, ktora je tlakovo budinovana.
Miestami vyvinuté kopijovité agregaty kremennych
krystalov reprezentuju prejavy diagenetického zatla-
¢ania sadrovca kremeitom. Tieto sedimenty s bo-
haté aj na krystaly autigénneho albitu. V najspod-
nejSich castiach vrtu sa do nich vklifiuja tenké
vrstvicky drobnozrnnych sivozelenkavych pies-
kovcov.

Tektonicka interpretacia

Zatial’ ¢o mladopaleozoické sedimenty je mozné na
zaklade ich litologického a petrografického zloZenia
priradit’ k tektonickej jednotke hronika vo vrchnej
Casti profilu a severného gemerika v spodnej ¢asti
profilu, problematické je tektonické zaradenie
Supiny biotitického tonalitu, ¢o nie je jednoznaéne
interpretovatel'né. Svojim petrografickym charak-
terom s0 tieto horniny porovnatelné s vyskytmi
tonalitov v kralovohol'skom komplexe v Nizkych
Tatrach alebo s bazickejsimi varietami granitoidov
bujanovského komplexu v Ciernej Hore (KLINEC,
1976; JACKO, 1978; BIELY et al., 1992). Oba tieto
komplexy sa povazuju za sucast’ tektonickej jed-
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1 — vnitrokarpatsky paleogén, 2 — gemerikum, 3 — hronikum, 4-5 — veporikum: 4 — obalové sekvencia, 5 — krystalinikum

notky veporika. Tektonicky vylisované trosky my-
lonitizovanych granitoidov (zloZenia granodiorit—
tonalit) boli ndjdené aj v podloZi Stureckého prikrovu
hronika v Nizkych Tatrich (ANDRUSOV, 1936;
VOZAROVA — VOZAR, 1979). MéZu reprezentovat’ tak
relikty pévodného podlozia $tureckého prikrovu hroni-
ka, ako aj tektonicky rozvle¢ené trosky samotného
veporika v podloZi nasunovej linie hronika. Dal3ie in-
dicie o vyskyte biotitickych tonalitov pochéddzaji z va-
lanového materilu zlepencov rudnian-skeho stvrstvia
v severogemeridnej zéne (VOZAROVA, 1973).
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Na zéklade uvedenych tdajov moZno pri in-
terpretacii teoreticky uvaZovat’ o troch moZnostiach:
mylonitizované tonality sii a) si€astou tektonickej
jednotky veporika; b) reliktom vlastného podloZia
niznobocianskeho sivrstvia, a teda salastou tek-
tonickej jednotky hronika; c) stiéastou staropaleo-
zoického podkladu severného gemerika.

Vzhladom na to, Ze Supina mylonitizovaného
tonalitu vystupuje vo vrte BS-4 v tektonickej pozicii
medzi jednotkami hronika a severného gemerika, za
akceptovatelni povazujeme jedine druh alebo tre-



tiu moZnost. Nech sa vSak priklonime ku
ktorejkol'vek z nich, ni¢ to nemeni na skuto€nosti,
7e vo vrte BS-4 je sukcesia tektonickych jednotiek
opaéné, v porovnani so vieobecne zndmou, severo-
vergentnou stavbou v Zapadnych Karpatoch.

Jednym z moznych vysvetleni je zrezanie imbri-
kovaného Cela preexistujiiceho prikrovu mlad$im
horizontidlnym posunom, pricom mohlo prist’ k vzni-
ku kontrakéného duplexu a k prekrytiu Supin
vrchného prikrovu troskami obsahujicimi relikty
spodnejSieho prikrovu (obr. 3, profil 1-17). Profil
vrtu BS-4 konzervuje paleogénny (strednoeocénny)
erozivny zrez.
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ANNA VOZAROVA

Reverse thrusts at northern margin of the Gemericum
Unit reverse

Resumé

A complicated imbricated structure with reverse thrusts have
been found to occur in the Paleogene basement, in the area west
of the Branisko Mts. The BS-4 drill hole intersected the Late
Paleozoic sequences, thrusted over the Permian complexes of
the Northern Gemericum Unit. A thin scale of mylonitized to-
nalite, emplaced due to tectonic movements, has been found
between the two units.

Whilst the Late Paleozoic sediments, which occur in the
upper portion of the section can be, on the basis of their
lithologic and petrographic composition, unequivocally attrib-
uted to the Hronicum Unit and those, in the lower portion of the
section to the Northern Gemricum Unit, the position of biotitic
tonalite cannot be clearly established. The following alterna-
tives to explain its origin can be theoretically considered:

a) a part of the Veporicum Unit,

b) a relic of the basement of Hronicum Carboniferous rocks,

c) a segment of the Early Paleozoic Northern Gemericum
rocks' basement.

As the tonalitic scale rests between the Hronicum and the
Northern Gemericum Units in a tectonic position, only the latter
two alternatives can be accepted, because neither of the two
alternatives contradicts to the fact, that the superposition of
tectonic units in the BS-4 drill hole is reversed, relative to gen-
erally known north-vergent structure of the Western Carpathi-
ans.

A possible explaination of this problem is to conjecture a
truncation of imbricated front of a preexisting nappe by a
younger strike-slip, whereby a contractional duplex could have
been formed, with overlapping of scales of the upper nappe by
patches of the underlying nappe.

Explanations to textfigures

Fig.1 Tectonic scheme of south-western margin of the Branisko
Mts.

1 — Inner Carpathian Paleogene — Borovskd Formation, 2 —
Northern Gemericum — Novoveska Huta Formation, 3 — Hroni-
cum Unit — NiZnd Boca Formation, 4 — Veporicum Unit — a)
Permian and Triassic cover sequence, b) crystalline rocks, 5 —
limits of the Hronicum nappe thrust line, 6 — limits of the Ge-
mericum thrust line, 7 — faults, 8 — situation of the drill hole
and geologic sections

Fig.2. Lithological section through the BS-4 drill hole (after
GROSS — VOZAROVA in POLAK et al 1992)

Fig. 3 Geologic sections 1-1', 2-2'

I — Inner Carpathian Paleogene, 2 — Gemericum Unit, 3 —
Hronicum Unit, 4-5 Veporicum Unit: 4 — cover sequence, 5 —
crystalline rocks
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ZMENY V EDICNEJ CINNOSTI GUDS

Riaditel' Geologického tstavu Dionyza Stara v Bratislave a ediéna rada Geologického tistavu Dionyza Stira si
dovol'uje oboznamit’ iroki verejnost’, odberatel'ov publikacii a prispievatelov — autorov odbornych prispevkov s tym,
7e v roku 1995 dochéadza k zmene $truktary ediénej ¢innosti.

« Doterajsia edicia Zapadné Karpaty v Styroch séridch (Mineralégia, petrografia, geochémia a metalogenéza;
Geologia; Paleontolégia; Hydrogeolégia, inZinierska geolégia a geotermélna energia) je od r. 1995 nahradena
periodickym &asopisom Slovak Geological Magazine, ktory bude vychadzat 4-krat do roka vyluéne v anglickom
jazyku. Bude to 3irokospektralny geologicky Casopis prezentujici prispevky slovenskych i zahrani¢nych autorov.
Technicka tiprava vo forméte A4.

* Geologické prace, Spravy budi v novej tprave vychadzat ako neperiodicky ¢asopis v slovenskom jazyku
s inojazyénym resumé. Zameranie bude v doterajSom trende, ale vé¢si doraz sa bude klast’ na zostavenie
monotematickych &isiel. Povodny format BS sa meni na format A4.

» Regiondlna geolégia Zapadnych Karpit, napliiou zamerana na Struktirne a iné vrty, sa rozSiruje obsahovym
zameranim a jednotlivé &isla m6zu byt monotematické, zamerané na informécie regionalneho charakteru z tzemia
Slovenska. Edicia bude v novej technickej iprave formatu A4.

* Novym edi¢nym prinosom si metodické priru¢ky, terminologické slovniky, katal6gy vydévané v slo-
venskom jazyku v uprave forméatu A4 alebo AS.

+ Zborniky znime ako Konferencie, sympézid, seminire Geologického istavu Dionyza Stira ostavaji
v doterajSej Uprave a budu i nadalej vydavané ako materidly z vedeckych podujati, pripadne ako prileZitostné
publikacie.

* Monografie si planované ako ucelené diela rézneho zamerania v geologickych disciplinach, ale doraz
v najblizom ¢ase sa bude klast’ na komplexné spracovanie regionov Slovenska a na ucelené tematické okruhy.

» V priprave je edicia Geologicky sprievodca. Vydéavanie sprievodcov na Slovensku vel'mi chyba, a preto
edi¢na rada Geologického tstavu Dionyza Stira iniciuje tento zdmer s ciefom vydavat' regionalnych i tematickych
sprievodcov v slovenskom a anglickom jazyku s tpravou vo formate AS.

+ Rogenka Geologického Gistavu Dionyza Stira — kazdorogne vydavanad ako sihrn informacii o celkovej
¢innosti tstavu za uplynuly rok.

« Edi¢na rada ma v priebehu roka 4 riadne zasadania (marec, jan, september, december) a podl'a potreby d’alsie
pracovné zasadnutia. Uzavierky prijimanych rukopisov su 15. 3., 15. 6., 15. 9., 15. 12. Na prijimané rukopisy sa
vztahuji zavizné Pokyny pre autorov a prekladatelov. Nova edi¢nd rada bola menovana 1. 6. 1994 a v rdmci nej st
stanoveni vedecki redaktori jednotlivych edicii. Pri monografidich, monotematickych ¢&islach, zbornikoch
a sprievodcoch sa vedecky redaktor menuje na konkrétne vydanie.

ZloZenie edi¢nej rady GUDS

RNDr. J. VOZAR, CSc. — predseda a vedecky redaktor Slovak Geological Magazine
RNDr. M. RAKUS, CSc. — vedecky redaktor Geologickych prac, Sprav

RNDr. J. MELLO, CSc. — vedecky redaktor Regiondlnej geoldgie Zapadnych Karpat
doc. RNDr. M. KALICIAK, CSc.— vedecky redaktor Vysvetliviek ku geologickym mapam
Ing. J. HRTUSOVA — veduca redaktorka

Clenovia edi¢nej rady

RNDr. V. BEZAK, CSc., RNDr. D. BobDi3, CSc., RNDr. M. ELECKO, CSc., RNDr. M. FENDEK, CSc., RNDr. M.
GARGULAK, CSc., RNDr. P. GRECULA, DrSc., RNDr. V. HANZEL, CSc., RNDr. J. HATAR, CSc., RNDr. J. HORNIS,
RNDr. J. HOK, RNDr. A. KLUKANOVA, CSc., RNDr. M. KOHUT, RNDr. P. KOVAC, RNDr. MI1. KOVACIK, CSc.,
RNDr. E. KGHLER, CSc., RNDr. J. LEXA, CSc., RNDr. D. ONACILA, CSc., RNDr. M. POTFAJ, CSc., RNDr. D.
VASS, DrSc., doc. RNDr. A. VOZAROVA, DrSc., RNDr. K. VRANA, CSc.




Pokyny pre autorov a prekladatel’ov geologickych publikcii
Geologického tstavu Dionyza Stira

Vseobecné pokvny

Edi¢na rada Geologického ustavu Dionyza Stura (d'alej ER) prijima rukopisy v slovenskom alebo anglickom jazyku. Vo vyni-
moc¢nom pripade aj v inom cudzom jazyku (&esky, nemecky, francuzsky). MéZe byt’ napisany pisacim strojom alebo textovym editorom a
dodany na diskete.

Redakcia zabezpecuje preklad do cudzieho jazyka, a to celého &lanku alebo abstraktu, resumé, vysvetliviek (podl'a dohody s au-
tormi). Za jazykovu spravnost’ prekladu zodpoveda prekladatel. Ak doda autor ¢lanok v cudzom jazyku, redakcia zabezpeéi lingvisticki
upravu.

Autori zodpovedaji za obsahovii naplii a st povinni pridrZzat’ sa upIného znenia Zakona o periodickej tlaci a ostatnych hromadnych
informa¢nych prostriedkoch z 25. oktobra 1966 ¢. 81 Zb. v zneni zakona &islo 84/1968 Zb., Zakona SNR ¢ 131/1970 Zb., Zakona 86/1990
Zb. a st povinni dodrziavat’ autorsku etiku.

O prijati & zamietnuti rukopisu rozhoduje ER s prihliadnutim na recenzny posudok. O neprijati prispevku je autor upovedomeny
do 14 dni od rozhodnutia ER a siCasne je vrateny aj rukopis. Po prijati prispevku a jeho zaradeni do prisluinej edicie a &isla d'alej zaistuje
vydanie redakcia GUDS. Medzi autorom (mi) a redakciou sa uzatvara zmluva, ktorej predmetom si obojstranné prava a povinnosti po€as
redakénej pripravy, tlaée az do vydania diela.

ER odporiéa pre autorov prispevkov nasledujici maximalny rozsah:

Geol. prace, Spravy - 25 rukopisnych stran
Slovak Geological Magazine - 25 rukopisnych stran
Vysvetlivky k mapam . 200 rukopisnych stran
Regionalna geologia Zapadnych Karpat - 200 rukopisnych stran
Monografie - 400 rukopisnych stran

Uprava textu élinku

Prva strana rukopisu musi obsahovat”

¢ pln¢ meno autora (autorov),

nazov ¢lanku,

pocet priloh (v zatvorke pod nazvom ¢&lanku, napr. 5 obr., 4 tab),

kl'a¢ové slova - maximalne 5 slov usporiadanych v poradi od vieobecnych ku konkrétnym,
abstrakt (max. 15 riadkov s uvedenim hlavnych vysledkov),

na spodnej €asti strany pod €iarou meno autora, tituly a adresu jeho pracoviska, prip. bydliska.

Text ¢lanku musi byt' logicky ¢leneny, vhodne usporiadany ako podklad pre d'alsiu etapu redakéného spracovania. Ako pomécku
na npnlngické zatriedenie méze autor Clenit’ kapitoly a podkapitoly podl'a hierarchie, a to islicami pri ich nazve. Redakcia si vyhradzuje
pravo upravit typy pisma v texte podl'a vieobecne platnych pravidiel aj v pripade, Ze tak autor nespravil.

Mendi citovanych autorov sa v texte uvadzaji bez krstného mena (napr. Stir, 1868), mena spoluautorov sa od seba oddel'uja pomlé-
kou (napr. Misik - Sykora, 1981). Medzi autora a rok vydania sa pide ¢iarka. V pripade, ze je viac spoluautorov, cituje sa len prvy, resp.
prvi dvaja s doplnenim et al. a rok vydania.

Matematické a fyzikdlne znacky jednotiek ako %, %o, °C sa uvadzaji s medzerou za ¢iselnym tidajom, napr. 60 %, 105 °C a pod.
Bez bodky sa pisu skratky jednotiek sekunda, liter a pod. Svetové strany sa uvadzaja v skratkach V, Z, SZ, JJV pri podstatnych menéch, s.,
Jv., ssz., ak ide o prislovky alebo pridavné mena. Zdtvorky sa piu také, aké maju byt vytlacené, teda okrihle, hranaté alebo zlozené. Po-
mlcky sa pide ako dva spojovniky.

Ak je rukopis pisany na pisacom stroji, pozaduje sa v 2 exemplaroch vratane obrazovych priloh. Pozadovany format je A4, format
textu 30 riadkov po 60 dderov vratane medzier s riadkovanim & 2. Casti textu, ktoré maji byt vysidzané odlidnym typom pisma, autor
vyznaci zvislou &arou na l'avom okraji rukopisu. Odstavce sa vyznacuji | zarazkou tabulatora od l'avého okraja, alebo korektumym
snamienkom odseku. Grécke pismena treba napisat’ rukou a do zatvorky aj ich slovny popis. napr. (sigma, omega a pod.). Indexy a expo-
nenty sa v texte zretel'ne vyznadia. Index prvého stupiia U, exponent prvého stupiia U. Podobne treba druhy stupefi vyznaéit zdvojenymi
7nakmi.

S rukopisom dodanym na diskete (3.5" alebo 525") je nevyhnutné zaslat' aj | exemplar vytlageného textu. Dodany rukopis na
diskete a vo vytla¢enom exemplari musi byt totozny. Vydavatel'stvo prijme textové siibory vo formatoch

*.doc (Word for Windows 2.0, 6.0), * txt (DOS text formatovany alebo neformatovany, T602), * wp5 (WordPerfect 4.2, 5.0, 5.1),

* wri (Write for Windows), *.602 (T602).

V slovenskych textoch redakcia vyZaduje pouzivanie diakritiky v kodovej stranke 852 (Latin 2). Zasadne nie je vhodné pouzivat' tzv.
tvrdé ukonéovanie riadkov (hard return), odsadzovanie zaé¢iatku odstavca medzemikom ani delenie slov rozdel'ovnikom.

Opravy v texte pisanom na stroji je mozné akceptovat' do poétu pat na jednu stranu vratanc vsuviek. Vacsie vsuvky je potrebné riesit
prelepenim patricnej €asti textu, resp. prepisanim na osobitny list rovnakého formatu.

Tabul'ky je moZné akceptovat’ do velkosti listu A4 a Eisluji sa v takom poradi, ako nasleduju v texte.

Tabulky pisané strojom st na osobitnych listoch rovnakého formatu ako ostatny text rukopisu oby&ajnym, nie perlitkovym ty-
pom. Autor ceruzkou vyznaci v rukopise miesto, kde ma byt tabulka umiestnena. Ak je k tabulke kratky vysvetlujici text, uvedie sa
priamo k nej, ak je text dlh3i, napide sa na osobitny list papiera.

V prispevkoch odovzdavanych na diskete je moZné tabulku napisat’ v textovom editore (Word for Windows, Word Perfect, T602),
alebo je mozné pouzit tabulkovy editor (Quattro Pro, Excel) a tabulku dodat’ ako samostatny siibor. Pismo v tabulke by nemalo byt
mendie ako 8-bodové.

Obrazové prilohy sa predkladaji spravidla v &iemobielej, vo vynimotnych pripadoch s ohladom na obsah a aktualnost’ aj vo farebnej
aprave. Obrazoveé prilohy predklada autor spolu s textom ¢lanku dvojmo (original + képia), resp. na diskete + jeden vytlatok. Grafy, skice,
profily a mapy musia byt nakreslené vzdy samostatne na bielom kladivkovom alebo pauzovacom papieri bez raméekov a paspart. Pri-
Jimaju sa aj technicky kvalitné képie (fotografie, xeroxové kopie, éiemna na bielom papieri). Popisujuce texty je vhodné uvadzat mimo
obrazka tak, aby nebola zbytoéne prekryta graficka informécia a zjednoduéila sa digitalizacia obrazkov Oznacenie grafickych priloh sa




robi ocislovanim na zadne;j strane spolu s oznafenim orientacie obrazka. Obréazky a mapky musia byt spracované v tom istom jazyku ako
cely ¢lanok. Pre inojazy&né resumé sa vyhotovuje kopia textov - vysvetliviek v jazyku, v akom je vytla&ené resumé.

Pouzitie 5ablény na popis obrazka odporu¢ame konzultovat’ s redakciou. Velkost' pisma a hribku &iar treba volit’ s ohl'adom na
technick Uroveri a pripadnu upravu zmen3enim pri zaradeni do textu. Prilohy velkého formatu redakcia akceptuje len vynimoéne. Foto-
grafie na uverejnenie musia byt ostré, kontrastné, na lesklom papieri. Farebné fotografie v bezchybnej technickej iiprave budi akceptované
po posudeni technickou redakciou.

Ak je dodavany obrazok v digitalnom formate, je mozné prijat ho vo forméte *.cdr *.dxf, *.bmp, * tiff, *.wpg, * hpg. V pripade
inych formatov odpori¢ame najprv skontaktcvat’ sa s pracovnikmi redakcie.

Zoznam literatiry

=> v zozname literatury su uvedené len prace citované v texte &lanku,

= jednotlivé tituly sa piSu pod seba v abecednom poriadku s odsadenym druhym, resp. d’aldimi riadkami,
=> v zozname literatlry sa uvadzaju autori s inicialkami krstnych mien za priezviskom.

Citdcie ¢lanku obsahuji nasledujice udaje.
1. Priezvisko a skratka mena autora, pri spoluautoroch sii mena oddelené poml¢kou. Ak je autorov viac, uvadza sa skratka et al.
2. Rok vydania prace.
3. Nazov ¢lanku.
4. Nazov ¢asopisu uvedeny v skratke (podl'a Stpisu geologickych periodik, vydaného Ustrednym tistavom geologickym, Praha).
5. Miesto vydania ¢asopisu v zatvorke.
6. Roénik a €islo vydaného ¢asopisu, zbomika, zo3itu a p
7. Rozpatie stran.

Priklad: Cicha, I. - Sene3, J., 1971: Probleme der Beziehung zwischen Bio- und Chronostratigraphie des jiingeren Terti4rs. Geol. Zbor.
(Bratislava), 56, 2, 529 - 640.

Citacie knihy obsahuju tieto udaje:
1. Priezvisko a skratka krstného mena v3etkych autorov.
. Rok vydania knihy.
. Nazov kknihy.
. Meno eidtora, resp. editorov.
. Poradie vydania.
. Miesto vydania.
. Vydavatel'stvo.
. Pocet stran.

NV AaWLN

Priklad: Matula, M.,1969: Regional engineering geology of Czechoslovak Carpathians. 1. Ed. Mahel’, M., Bratislava, Vyd. Slov. Akad.
vied, 225 s.

Citacie zbomikov:

. Priezvisko a skratka krstného mena autora-autorov.
. Rok vydania.

. Nazov ¢élanku.

Nazov zbornika.

. Editor, editori zbormnika.

. Miesto vydania.

. Vydavatel'stvo.

. Rozpatie stran

PN ND WN -

Cutdacie rukopisu (spravy, dizertaénej prace a pod.)
1. Priezvisko a skratka krstného mena autora-autorov.
2. Rok zverejnenia.
3. Udaj, ze ide o rukopis (uvadza sa Manuskript).
4. Nazov organizacie, kde praca vznikla a miesto uloZenia rukopisu (prednostne sa uvadza Geofond)

Priklad: Matéjka, A. - Kodym, O.,1937: Zprava o geologickém mapovani na listé¢ Malacky v r. 1936. Manuskript - Geofond Praha, 110 s.

Resumé: ma byt’ svojim rozsahom umemné rozsahu ¢lanku a ma obsahovat’ jasne 3tylizované hlavné my3lienky a vysledky uverejnené v
¢lanku

Korektiry: Prekladatel’ 1 autor-i st povinni opravit chyby, ktoré v texte vznikli po¢as sadzania a technickych uprav. Prvii korektaru
dostava k nahliadnutiu autor i prekladatel’. Druha korektura sluZi len pre potreby redakcie. Autor ju dostane len na poZiadanie.

Korektira musi byt jasna a zrozumitel'na, aby nedolo k pochybnostiam a novym chybam. PouZivaji sa bezné korektorské znacky,
ktorych tvar a vyznam doda autorovi-om redakcia. Kazda pouzita znatka sa musi objavit’ aj na okraji textu, pokial’ moZzno na tirovni riad-
ku, v ktorom sa nachadza. Termin a podmienky korektiry si uvedené v zmluve o vydani diela.

Zivereéné ustanovenia

) Tieto pokyny st zavizné pre vietkych autorov a prekladatelov. Vynimky méze povolit’ ER alebo vedici redakcie. Rukopis, ne-
splfiajuci poZiadavky uvedené v tychto pokynoch, ER vrati autorovi.
Tieto pokyny platia pre vietky geologické publikacie vydavané Geologickym dstavom Dionyza Stira od 1. 2. 1995.
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