


















































UPPER J'UBASSIC CZOlUlZTYN SUCCESSION 309 

cant Late Tithonian but no diagnostic Middle Tithonian forms, thus 
providing evidence for an Late Tithonian age of PBeudovirgatite8. 

Several important ammonite successions from sections of the Hun­
garian Transdanubian Mid-mountains have recently been described by 
VIGH (1984). Here again the occurrence of Pseudomrgatite8 is restricted 
to the Upper Tithonian Substage .. Most specimens of this genus, referred 
to as Pseudo'Virgatites cf. seorsus (OPP.), Pseudovirgatites sp. ex gr. 
seorBUB (OPP.) and Pseudomrgatites sp., have been found in the micro­
canthum Zone. The presence of forIns referred to as ? Pseudo'Virgatites 
aff. SCrupoSU8 (OPP.) above . the miC1'ocanthum Zone may suggest that 
some representatives of Pseudovirgatites range up into higher horizons 
of the Upper Tithonian. 

Another line of stratigraphic evidence is provided by the finding of 
a specimen of Zaraiskites by NOWAK (1971, PI. 1) in the Stara Planina 
in Bulgaria, in a rock containing calpionellids indicative of the Upper 
Tithonian CrassicolZaria Zone; it was suggested by SAPUNOV (1977, 
1979) that the strata that yielded this specimen belong to the microcan­
thum Zone. The specimen itself displays the type of ribbing peculiar to 
the late zaraiskitids occurring in cratonic areas of Poland and Russia in 
the zaraiskensis Subzone, which is the upper subzone of the scythicus 
Zone of Poland and also of the equivalent panderi Zone of the Russian 
platform. The Bulgarian data thus indicate un Upper Tithonian age of 
the upper part of the Middle Volgian scythicus Zone at least. 

In the Tethyan Realm, true Pseudo'Virgatites has been reported fro:ql 
Upper Tithonian strata only, and this genus is known to be the ancestor 
of the genus Zaraiskites. In Volgian sections the occurrences of Zaraiski­
tes are restricted to the scythicus Zone (or the panderi Zone, the strati­
graphic range of these two zones being the same). From this the con­
clusion may be drawn that the scythicus Zone corresponds to some part 
of the Upper Tithonian; and, as the scythicus Zone (or the equivalent 
panderi Zone) is by definition the basal zone of the Middle Volgian, 
this also implies a post-Middle Tithonian age for the total of this 
substage. More sophistication, however, must be introduced into this line 
of reasoning as in Central Poland, where the evolution of Zaraiskites 
from Pseudo'Virgatites can be demonstrated, the latter genus is only 
represented by the species P. pa8sendorferi (KUTEK & ZEISS) and 
P. puschi (KUTEK & ZEISS), whereas other species are known (KU­
TEK & ZEISS 1974, ZEISS 1977, VIGH 1984) from the Tethyan sections 
of the Carpatho-Balcanic region: Pseudovirgatites ScrupoSU8 (OPP.), 
P. Beorsus (OPP.) and P. Borgenfrei (ZEISS). Thus a lineage of Pseudo­
mrgatites may have still evolved in some Tethyan areas after the Polish 
representatives of this genus had been replaced by Zaraiskites. Such an 
interpretation has advanced by ZEISS (i977, 1983), and it seems to 
find support in VIGH's (1984) data suggesting the presence of Pseudo-
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virgatites at rather high levels of the Upper Tithonian. On the other 
hand, the Bulgarian data discussed above indicate uidependently' a Late 
Titbonian age of at least the upper part of the 8cythicw Zone. Therefore, 
at the present state of knowledge, an approximate stratigraphic equi­
valence of the _ LowerlMiddle Volgian and Middle/Upper Tithonian 
boundaries, as advocated by ZEISS (1977, 1983; -ZEISS in. JELETZKY 
1984), may be considered to be a reasonable solution of the problem 
here discussed. 

The genus Pseudovirgatites is known to occur in the Hungarian Transdanubian 
Mid-mountains, in the Czorsztyn succession of the Pieniny Klippen Belt, in the 
outer west Carpathians in Austria, Czechoslovakia and Poland, and in the cratonic 
area- of Central Poland (for earlier biostratigraphic data notdiBcussed · above see 
KUTEK & ZEISS 1974, 1975; ZEISS 1977). Some specimens from the highest Lower 
Volgian of the Russian platform, described by MIKHAILOV (1964) as WheatZeyites, 
seem also to belong to Pseuao'Virgatites. 

The genus nowaiskya, common in the Lower Volgian -deposits of Poland and 
the Russian platform, is also represented by a few specimens found in Franconia 
and the outer Carpathians of ·Czechoslovakia (ZEISS 1968~ 1977). A questionable 
specimen of nowaiskya has been reported by VIGH (1984) as? nowaiskya sp. (ex 
gr. Jaimovi IL. & Flor.) from the hllbonotum Zone of the Transdanubian Mid­
-mountains. 

The genus Zaroiskites, which occurs in profusion in cratonic areas of Poland 
and in the Russian platform, especially in its southe~ parts (MESEZHNIKOV 
1982), has also been found in the outer West Carpathians of Austria and Poland 
(KSIl\ZKIEWICi 1974, ZEISS 1977). The specimens from Franconia reported .in 
earlier papers as Zaraiskites do not belong to this species (et. KUTEK &; ZElSS 
1975, p. 127). NOW AK's specimen of Zaraiskites was found in a ~egion of Bulgaria 
which formed part of the Eurasian plate during Jurassic time (cf. SANDULESCU 
1980). 

Thus, with the notable exception of the Transdanubian region of 
Hungaria, the occurrences of the evolutionary lineage IlowaiBkya ~ 
Pseudovirgatites ~ Zaraiskites seem to have been restricted to .-what 
may be called the eastern part of the European margin and shelf of the 
Tethys, the epicratonic Tethyan-connecited sea of the Russian platform 
included. 

OXFORDIAN AND KIMMERIDGIAN BIOGEOGBlAlPHY 

_ Lists of Oxfordian · and Kimroeridgian ammonites reported from thE 
Czorsztyn succession by earlier authors (e.g. NEUMAYR 1871a, b, 1873; 
UHLIG 1890) have been compiled. by BIRKENMAJER (1963). The lists, 
which comprise over seventy species, reveal the Mediterranean cha­
racters of the Oxfordian and Kimmeridgian assemblages, including nu­
merous species of Lytoceratidae' and Phylloceratidae. Other families are 
mainly represented by genera and subgenera knoWn both from the 
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Mediterranean province of the European Tethys and from the Submedi­
terranean province of cratonic Europe, such as TaramelZiceras, Prosca­
phites, Gregorycera8, Epipeltocer.a8, Paraspidoceras, Euaspidoceras, Aspi­
doceras, Hybonoticeras, Perisphinctes s.s., Arisphinctes, Orthosphinctes, 
Larcheria, Idoceras, Ataxioceras; the presence of Ring8teadia, Involuti­
ceras and Prorasenia is also worth of note. With the exception of the 
lytoceratids and phylloceratids, the bulk: of the Middle and Late Oxford .. 
ian and Kimmeridgian ammonite faunas of the Czorsztyn succession is 
composed of speCies which also occur in Europe beyond the Alpine 
chains, a.o. in the Polish foreland of the Carpathians. This fact was 
already pointed out by NEUMAYR (1871a, b, 1873). It is also worth of 
note that several taxa known from th,e Czorsztyn succession have also 
been reported from the Eastern Alps (see e.g. TOLLMANN 1976). 

The presence of the genus Cardiocera8, represented by the species 
Cardioceras (Miticardiocera8) tenuiserratum (OPP.) and C. (M.) creno­
carinum (NEUM.), in the Middle Oxfordian deposits of the Czorsztyn 
succession (NEUMA YR 1871a, p. 366, . PL 18, Figs 6-7), is of special 
interest. In the Carpatho-Balkan region, the southern limit of occurr­
ence of Cardioceras falls within the Pieniny Klippen Belt, hut this genus 
is fairly well represented in different structural units of the Outer 
Carpathians of Czechoslovakia and PolailCl, having been reported from 
the localities of Cetechovice (ARKELL 1956), BachoWice (KSI1\2KIE­
WICZ 1956) and Kl-uhel (WOJCIK 1914). 

The occurrence, in the Czorsztyn succession, of many Oxfordian 
and Kimmeridgian ammonites known from cratonic Europe, and 
especially the presence of Cardioceras, is consistent with the location of 
the Czorsztyn ridge in Late Jurassic time within the northern margin 
of the Tetbys. 

CONCLUSIONS 

The area of deposition of the Czorsztyn succession belonged to the 
Late Jurassic Mediterranean : province. The Oxfordian, Kimmeridgian 
and Tithonian faunas of the Czorsztyn succession aTe typical of the 
northern margin of the Eur.opean Tethys, and some taxa, ,e.g. Cardio­
ceratidae and Buchia, have their southern limit of occurrence in the 
Pieniny iruppen B~lt On the .oth~r hand, n,.any ammonites forming part 
of the assemblag~s of the Czorsztyn succession aTe also known from 
cratonic ar,eas of Europe; and/or the Eastern Alps and the T:t:ansdanu­
Pian Mid-mountains, the latter regions located south of the Penninic­
~Pieninic suture. zone; even Pseudovirgatites, · which co,uld have been 
regarded as characteristic of the northern margin of the Tethys, has 
been reported from the: Transdanubian region. Thus; taking into ~ccount 
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the fact that the Late Jurassic Czorsztyn ridge was bordered by bathyal 
zones, the conclusion can be drawn that bathyal basins, even those 
underlain by oceanic crust, were no obstacles to the migration of many 
ammonites. This is consistent with the narrowness of the bathyal zones 
of the Alpine and Carpatbian regions, an explanation already suggested 
by CARIOU & al. (1985). 
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J. KUTEK i A. WIERZBOWSKI 

NOWB DANE 0 STRATYGBAPD I AMONITACB 
SUKCESn CZORSZTfNSKIEJ PIENINSKIEGO PASA' SKAI.KOWEGO 

POLSKI 

(Streszczenie) 

Pierwsza c~se publikacji poswi~ona jest muszlowcom ogniwa z Rogomika 
i ogniwa z RogoZy, wyst~uj~cych w lch miejscowosci typowej - skalkach Rogota 
(por. BIRKENMAIJER 19'1'1). G6rna cz~se musz1owc6w z RogoZnika, gl6wnie be­
riaskieg~ wieku, wyksztBlcona jest w postaci bialych muszlowc6w ' mikrytowych, 
natomiast loo dolna cz~e w postaci czerwonawych muszlowc6w ~arytowych (fig. 
1). W muszlowcach sparytowych autorzy przeSledzili jut 'Chlwruej nast~stwo amo­
ntt6w {KUTEK & WIERZBOWSKI 19'19), co pozwoillo (tab. 1) na wydzle1enle dol­
notyioilskich poziom6w hybonotum i darwini oraz srodkowotytonskich poziom6w 
aemiforme i faUauxi. Nowe maleziska amonit6w pozwolily na wzbogacenie listy 
amonit6w' zlokalizowanyoh w profilu (tab. 2), doprowa<lzaj~c zarazem do pewnej 
modyfikacji uprzednich interpretacji stratygralicznych. RozwaZane skalki dostarcza­
jll takie pro.filu (fig. 2). w kt6rym ponad czerwonymi mikrytowymi muszlowcami 
ogniwa musz10wca z RogoZy, reprezentujllcymi dolny i srodkawy tyton, Id" biBle 
musz10wce mikrytowe beriaskiego (i p6:motytonskiego ?) wieku. Z posrednich da­
nych wynika, ie ogniwo z RogoZy spoczywa na doggerskiej formacji wapienia ze 
SmoIegowej, i ze dolne partie ogniwa z Rogoty reprezentujll kimeryd i bye mote 
takte oksford. 

Kolejna cz~se publikacji pomi~cona jest profilowi utwor6w g6rnojurajskich 
ze stankowej SkaI7. kt6ra wraz Z SIlsiednlll Babiarzowa SkaI~ dostarczala w prze­
Bz!o~ci licznyOO amonit6w oksfordu, kimerydu i tytonu (NEUMA YR 1871a, b, 
UHLIG 1890, BIRKENMAJER 1968). Na Stankowej Skale pooad formacjll 'ze Smo­
legowej wyst~ujll, oddzielone lUkll stratygraliczn/:l, czerwone wapienie (fig. 3) za­
liczane do formacji wapienia czorsztyfl.skiego i reprezentujl!,ce ~odkowy i g6rny 
oksford oraz kimeryd. Wytej pojawiajll si~ sparytowe musz10wce ogniwa z Ro­
gomika, w obr~bie kt6rych znaleziono w kilku horyzontach, zespoly amonitowe 
reprezentujllce poziomy h:ybonotum, darwini i semifOTme. Na uwag~ zasluguje 
wyst~owanie tu nie stwierdzonych w skalkach RogoZy takson6w indeksowych 
(por. tab. 1): SemiformicfN'aB darwini (NEUM.) i Vi.,.gatosimoceras aZbertinum 
(CAT.). Ze wspomnianymi muszlowcami wzdluZ kontaktu tektonicznego stykajll si~ 
zawieraj/:lce berfaslde kalpionelle biale musz10wce mikrytowe, rE!IPrezentuj~ce wyt­
B%Il cz~se ogniwa z Rogomika. 

G6rDa cz_ OJDlwa mUlZlowc6w Z Bel. ,est odpowledDlldem wlekOWJ'Dl d~ czdcl 
OIDlwa mUlZlowca 11 BOloiDlka, ~cODej w pOltac1 mUlZlowc6w IpU7tOWJ"ch, {fig. 4). 



316 J. KUTEX .. A. wmBZBOWBXI 

D01Da cz~ olJliwa z Bo&o*7 ZlUljduje IIW6J oclpowlednlk wtekoW7 w fonDacJ1 wapJenia 
czo~ldego. Z kole1 odpowledn1Jrlem zar6wDo w1ek~ ,all: 1 UtoloS1cZDYDl, bJal7ch 
mUBZlowc6w mlkrytoW7cb p6inotytottlldego 1 ber1Uldego wlekU, 8tanowl4cych I6mll czll66 
oileCneBO ognlwa z BoeotDfka, .. 1dale mUlZlowce m1krytowe. ~lIce pouad 0lIl1-
mualowca z BcC0*7. WyratODo SUleatiI;, te ow~ biBle mualowq JDlla7towe. w tym 1 m_ 
lowce obecnie wl4czane do ognl.wa mUlZlowca z Bocomtka," zaslugu,J1I Da wyodrf:bnfeIIie 
w postacl OlJObne3 'ednostJd. HtoIIttatygraffczne;f. " 

Paleontologiczna cz~~~ publikacji zawiera QPisy i ilustracje wybranych amoni­
t6w (patrz tab. 3-4 oraz pI. 1-2), reprezentujfjcyh rodzaje Semiformiceras, Tara­
meZZiceras, Sutneria i SimocoBmOCflras. C~j~ amonit6w, zaliczanych dotychczas do 
gatunku Semif01"mkeraa gemmeZZaroi (ZIT.), wlllczona zostala do. gatunku nowego, 
Semijormiceras birkenma;eri sp. n. 

Koilcowa cz~~ publikacji obejmuje rozwaZania biogeograficzne, przy czym 
szczeg6lnfj uwal~ po~wi~no stratygraficznej i biogeograficznej problematyce ro­
dzaju Pseudo'lJirgatites. Dodatkowe dane dotyczQce wyst~powania tego rodzaju. " 
a takie rodzaju Zaraiskites · w g6rnotytoilskich utworach Slowacji, WlUPer i BuI­
garii wzmacniajQ argumentacj~ na rzecz wczeaniejazych korelacji stratygraiicznych 
(KUTEK & ZEISS 1974, 1975; ZEISS 1977, 1983), wedle kt6rych jrodkowy woll 
znajduje sw6j odpowiednik wiekowy w g6rnym, a nie w ~odk:owym tytonie. 
P6mojurajskie zespoly faunistyczne sukcesji czorliztyilskiej reprezentujQ medyteran­
skQ prowincj~ biogeograficznQ, wykazujQc zarazem cechy zespol6w charakteryzu­
jfjcych w p6mej jurze p6lnocne obrzeie europej.skiej Tetydy; z sukcesjQ tfj zwiQ­
zana jest mJn. pohldniowa graonica wyst~wania Cardioceratidae i rodzaju Buchia. 
Z drugiej jednak strony wiele oksfordzkich, kimerydzkich i tytoflskich amonit6w. 
stwierdzonych w sukcesji czorsztyDskiej, wys~uje takte na ltratonicznych obsza­
rach Europy, a ponadto np. we Wschodnich Alpach i w Sredniog6rzu Zadunajskim, 
czyli w regionach poloZonych na poludnie od peniDskO-pieniflskiej strefy suturalnej. 
Zwat,-wszy ponadto, it p6mojurajski grzbiet czorsztynski byl obrzezony basenami 
batialnymi, mozna wysnu~ wniosek, ze baseny takie. w tyro r6wniet baseny po­
deslane skoruPQ oceaniCZnQ, nie stanowUy przeszkody dla migracji wielu amonit6w. 
Fakt ten, zgodnie ze wczeSniejszymi sugestiami (CARIOU & al. 1985) moZe znale£~ 
wytlumaczenie w ograniczonej szerokojci tego typu basen6w, wyksztalconych 
w pOZnej jurze w regionie karpacko-aipejskim. 
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