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P A R A S T O M IO S P H A E R A  M A L M IC A  (B O R Z A)
FROM THE POLISH CARPATHIANS 

AND THEIR STRATIGRAPHICAL VALUE 
FOR LOWER TITHONIAN DEPOSITS

(Pl. I—X II and 11 Figs.)

Parastomiosphaera malmica ( Borza ) z  Karpat Polskich 
i je j znaczenie dla korelacji utworów dolnego tytonu

(tabl. I— X I I  i 11 fig.)

A b s t r a c t :  The species Parastomiosphaera malmica ( B o r  za) has been found 
in a number of Upper Jurassic profiles in the western part of the Polish Flysch 
Carpathians and in the Pieniny Klippen Belt. Their abundant occurrence forms 
a characteristic microfacies that takes up a constant position between the micro­
facies with Calpionellidae B o n e t (in the top) and the Lombardia microfacies 
with Carpistomiosphaera borzai ( N a g y )  and Stomiosphaera moluccana W a n n e r .  
P. malmica is a monohemeral species; the P. malmica microfacies is of the Lower 
Tithonian age.

In the present paper one can find a definition of a P. malmica zone; there are 
also profiles with P. malmica findings in the Polish Carpathians there, as well as 
an attempt at correlation with Aptychi zones and remarks concerning the age of 
some Upper Jurassic lithostratigraphic units of the Carpathians.

INTRODUCTION

For the last few years the author has gathered a relatively rich ma­
terial 'concerning the problematic microfossils of Parastomiosphaera mal­
mica (Bor za )  1964, found among the Upper Jurassic deposits of the 
Polish Carpathians.

The miorofossils had been described for the first time by B o r z a in 
1964, under the name of Stomiosphaera malmica n. sp. of the Upper 
Jurassic formations in the Czechoslovakian part of the Pieniny Klippen 
Belt.



Tig. 1. Tectonic map of the western part of the Polish Carpathians, a — over- 
thrust of the Silesia unit; b — overthrust of the Magura unit; c — Andrychów

klippes
Fig. 1. Szkic tektoniczny zachodniej części Karpat polskich, a — linia nasunięcia 
jednostki śląskiej; b — linia nasunięcia jednostki magurskiej; c — skałki andry-

chowskie
1 — Cisownica-Tuł; 2 — Cisownica-wieś; 3 — Kamienica; 4 — Jasienica; 5 — Har-

butowice; 6 — Radziechowy

Fig. 2. Localization of findings of Parastomiosphaera malmica (B o r z a) in the
Polish part of the Pieniny Klippen Belt 

Fig. 2. Lokalizacja znalezisk Parastomiosphaera malmica (B o r z a) na obszarze 
polskiej części pienińskiego pasa skałkowego 

1 — Zabaniszcze; 2 — Szczawnica Wyżnia; 3 — Niedzica — wieś; 4 — Dolina
Kosarzyska — Buwałd; 5 — Kapuśnica
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A few years later they were found in the region of the Mecsek Mount­
ains (Hungary), where N a g y  (1966) described them as Cadosina malmica 
(Borza) ;  then a note was given otn theiir occurrence in the Polish Car­
pathians ( Nowak,  1968a, 1971b, 1973a). At that time, according to 
a systematic revision, they were called Parastomiosphaera malmica (B o- 
r z a).

' i*- lw-̂  ! L I

Fig. 3. Schematic outline of Parastomiosphaera malmica (B o r z a) L  — length of 
test; Lw — length of chamber; 1 — width of test; lw — width o f chamber; u — 
width of aperture; t — thickness of wall; t2 — thickness of outer layer; t2 — thick­

ness of inner layer
Fig. 3. Schematyczny rysunek Parastomiosphaera malmica ( B o r z a )  L  — długość 
skorupki; Ljw — wysokość komory; 1 — szerokość skorupki; lw — szerokość ko­
mory; u — szerokość ujścia; t — grubość ściany; tx — grubość warstwy zewnętrz­

nej; t2 — grubość warstwy wewnętrznej

Despite diversified and distant areas of occurrence and differences 
in Idthological development of deposits, P. malmica always occurs in the 
same stratigraphie position; above the „Lombardia” microfacies with 
Carpistomiosphaera borzai (N a g y) and Stomiosphaera moluccana Wan-  
n e r, and below a microfacies with Oalpionellidae B o n e  t (cf. Tables 
I—III).

This characteristic feature, as far as the occurrence of the described 
microfossils is 'concerned, allowed a differentiation of an individual Mal­
mica zone (Borza,  1969; Nagy ,  1971; No wa k ,  1968, 1973a, 1973b).

To stress the importance of the Malmica zone it became necessary, 
first of all, to establish toipontozones of the species in various regions. 
Then one had to answer some further questions : whether it was a mono-, 
bi- or a polyhemeral species; whether its development optima in various 
regions correspond, in fact, to one another in time; and, especially, 
whether assemblages thiait occur in them are identical, as far as the onto­
genetic development is concerned.

To analyse and answer the above questions, in connection with the 
material from the Silesian Carpaithians and from various successions of
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the Polish pant of the Pieniny Klippen Belt, a biometric study of the 
P. malmica species has been worked out on the bas'is of about 1300 
specimens.

To do that, thin sections from 6 Upper Jurassic profiles of the Cieszyn 
succession from the region of the Cieszyn Silesia (Fig. 1) and 7 profiles 
of the Hulina, Niedzica and Bramisko successions of the Pieniny Mts. 
were used.

The possibility of relating this species to Aptychi findings in the 
region of the Silesian Carpathians (G ą&ior  ows  ki, 1961, 1962; Gą- 
s- i orowski ,  N o w a k  — in preparation for press ; G ą s i o r  o w s k i  
in: No  w ak, 1973b) and in the region of the Pieniny Klippen Belt (G ą- 
s i o r o w s k i ,  1962) was a favourable factor in the process of establishing 
the age of P. malmica topontozones.

The problems discussed in the present paper had been presented in 
conference of the Carpathian Branch of the Institute of Geology in Cra­
cow on 7th December 1972, and during the .symposium devoted to the 
boundary of Jurassic and Cretaceous in Poland, organized by the Strati­
graphie Section of the Polish Geological Society, held in Warsaw on 25th 
January 1973.
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Stratigraphical Correlation of Stomiosphaerida with Aptychi and Ammonite Sheila. 
/Stratygraficzna korelacja atomiosferidów z aptychand. i amonitami/

Ammonite Zones 
/Zony amonitowe/

Ammonite Stages 
/Piętra amonitowe

Aptychi Horizons 
/Horyzonty aptyehowe/ 
after /wg/ S.M.Gąsio- 
/r owaki 1962, M.Durand 
Delga, S.M.Gąsiorowski 
1971

Proposed Aptychi 
Horizons

/Proponowane horyzon­
ty aptyehowe/ •

Stomiosphaerida and other Microfos- 
sils Zones /Zony stomiosferidowe 
i inne/ after /wg/ K*Borza 1969* 
I.Nagy 1971, W.Nowak 1968 and after 
unpublished new autor*s inrestiga-r 
tions /i nowszych badań autora/

Berriasella boiaaieri Berriasian
/Berias/

VII VII-1 VII VII-1

Calpionellidae Bonet

VI

VI-2- ß

VI

VI-2- ß

Virgatosphinotes transitorius

Tithonian
/Tytoń/

Upper
/górny/ VI-2- d

VI-2- oC 
fI-1-ßVI-W 
VI-1-«t/2/

Berriasella ciliata 
Subplanitee vimineus 
ïaraAellioeras lithographica 
Hybonotioeras hybonotum

lower
/dolny/

VI-1-ß,*
VI-1-OC/1/

Colomisphaera cieszynica Nowak 
(chitinoidella Doben)

VI-1-cC
Parastomiosphaera malmica /Borza/

H.beckeri - A.pseudomutabilis
Kimmerid-

gian
/Kimeryd/

Upper
/górny/

V
Carpistomiosphaera borzai /Nagy/ 

Stomioephaera moluccana WannerAtaxioceras lothari >
W «T

Ataxiooeras auberinum ' § ße •
lower
/dolny/ V

Epipeltoceras b1mmamatum
Oxfordian

Upper
/górny/

IV
IV—2

IV
IV-2

Colomisphaera fibrata /Nagy/
IV-1 IV-1

Gregoryoeras transveraarium III III
Cardioceras cordatum 
Oueńatedtooeras mariae

/Oxford/ Lower
/dolny/ II

II-3
II

II-3
II-2 II-2

Queastedtooeras lamberti 
Peltoceras athleta

CalloTian
Aelowej/

Upper
/górny/

II-1 II-1 Bositra Roemer
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ACCEPTED SCHEME OF STRATIGRAPHY OF UPPER JURASSIC

In the present paper the author understands the term „Upper Juras­
sic” as Ammonite stages from Oxfordian to Tithonian inclusive, com­
prising Ammonite zones sensu W. I. A rk  e l l  (1956), from Quensted- 
toceras mariae to Virgatosphimctes transitorius (cf. Table 1).

According to G ą s i o r o w s k i  (1962), and D u r a n d  De l  g a and 
G ą s i o r  o w s k i  (1971) their equivalents are Aptychi zones, from II — 2 
(=  Quenstedtoceras mariae) to VI-2-alfa (=  Virgatosphinctestransitorius).

In the present paper the following division of Tithonian has been 
accepted: 1) Lower — corresponding to Ammonite zones from Hybono- 
ticeras hybonotum to Berriasella ciliata and to the Aptychi subzone 
V I — 1 — alpha — lower part; and 2) Upper — corresponding to the 
zone Virgatosphinctes transitorius and to the Aptychi subzones VI — 1 — 
alpha — upper part and VI — 2 — alpha (cf. Table 1).

DEFINITION OF THE PARASTOMIOSPHAERA MALMICA ZONE

The Parasto miosphaera malmica zone was distinguished within Lower 
Tithonian on the basis of abundant occurrence of this species. Its lower 
boundary coincides with the lower boundary of range of the species 
P. malmica, confirmed by the Saocoooma (Lombardia) microfacies occurr­
ing below, with Carpistomiosphaera borzai (N a g y) and Stomiosphaera 
moluccana Wanne r .  The upper boundary is established on the basis 
of the occurrence of one — layer Stomiosphaerids of the Colomisphaera 
cieszynioa and Chitinoidella zones — in relation to the microfacies with 
Oalpionellidae Bon et, occurring directly above (cf. Table 1 and Fig. 4).

The species P. malmica occasionally occurs beyond the Malmica zone 
in the uppermost part of Lower Tithonian, in Upper Tithonian and Ber- 
riasian (cf. Fig. 4).

The Lower Tithonian age of the Malmica zone is confirmed by find­
ings of Ammonites, Aptychi, Brachiopo'da and of micrOfoissils described 
from the territory of Hungary, Czechoslovakia and Poland (cf. Tables 2 
and 3).
a) F i n d i n g s  o f  A m m o n i t e s :

1) Below the Malmica zone there occur Ammonites characteristic of 
the Beckeri zone; Hungary — the Mecsek Mountains, fide N a g y  
1971.

2) Below the Malmica zone there occurs Ptychophylloceras ptychoicum  
( Q u e n s t e d t ) ; Czechoslovakia — the Pieniny Mts, the Kysuca 
succession ( =  Branisko succession), the Brodno klippe; S ch eifa­
ne r, fide B o r z a  1969.

b) F i n d i n g s o f A p t y c h i :
1) Below the Malmica zone there occur: Lamellaptychus beyrichi (O p- 

p e 1), Laevaptychus obliquus ( Quens t ed t ) ,  Punctaptychus punc-
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T a b l e  — T a b e l a  3

Micropaleonthological division scheme of the Upper Jurassic in the Mecsek Mts 
(quantitive relations connected only with the section corresponding to a given

microfossil) after I. N a g y  (1971)
Mikropaleontologiczny schemat podziału górnej jury w Górach Mecsek (Ilościowe 
stosunki odnoszą się tylko do przedziału odpowiadającego danej mikroskamienia-

łości), wg I. N a g y  (1971)

Cadosina lapidosa

Cadosina parvula

Cadosina
heliosphaera

tatuś (V o 11 z) ; corresponding zone IV — 1 — alpha — lower part ; 
Czechoslovakia — the Pieniny Mts, the Kysuca succession, the 
B rodno klappe ; Sch eiibmer, fide Bor za ,  1969.
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2) Below the Malmica zone there occurs an Aptychi assemblage of 
subzone VI — 1 — alpha — lower part;
Poland — the Silesian Carpathians, the Cieszyn succession, the 
Cisownica — Tul profile; G ą s i o r o w s k i ,  N o w a k  — in pré­
paration for press ; G ą s i o r o w s k i  in : No wa k ,  1973b.

3) Within the Malmica zone there occur Aptychi assemblages of sub- 
zone VI — 1 — alpha — lower part; the Silesian Carpathians, the 
Cieszyn succession, the Cisownica — Tul profile; G ą s i o r o w s k i ,  
N o w a k  — in preparation for press ; G ą s i o r o w s k i  in : No ­
wak,  1973b.

4) From among deposits containing P. malmica, there have been de­
scribed Aptychi assemblages of subzone VI — 1 — alpha — lower 
part; Poland — the Pieniny, the Hulina succession, the Szczawnica 
Wyżnia — slaughter —i house profile (B i r k e n m a j er, 1965); the 
Niedzica succession: Niedzica (klippes above the Niedzica village), 
the Kosarzyska — Buwałd Valley ( B i r k e n m a j e r ,  G ą s i o ­
r o ws k i ,  1960 ; Gąs i i o r ows  k i, 1962) ; the Branisko succession : 
Kapuśnica (B i r k e n m a j e r, G ą s i o r o w s k i ,  1960; G ą s i o ­
r o ws k i ,  1962).

5) In the lowest member of Cieszyn limestones, containing limestone 
blocks from the Malmica zone, there occur Aptychi corresponding 
to subzone VI — 1 — alpha — lower part; the Silesian Carpathians, 
the Cieszyn succession : Jasienica, Kamienica (G ą s i o r o w s  k i, 
1961, 1962; G ą s i o r o w s k i ,  N o w a k  — in preparation for press; 
G ą s i o r o w s k i in : Nowak ,  1973b).

6) Above the lowest member of Cieszyn Limestones, already within 
the limestones with Caipionellidae, there occur Aptychi that are 
included in subzone VI — 2; the Silesian Carpathians, the Cieszyn 
succession: Jasienica ( G ą s i o r o w s k i  1961, 1962; N o w a k  
1968a).

c) F i n d i n g s o f B r a c h i o p ods:
1) Below the Malmica zone there occurs Pygope triangulus (L a- 

marck) ;  Czechoslovakia —. the Pieniny, the Kysuca succession, 
the Brodno klippe ; Sche i ' bn e r, fide B o r z a  1969.

2) Within the Malmica zone there occurs Pygope diphya (Col ona) ;  
Hungary —i the Mecsek Mts; Na gy  1971.

3) Above the Malmica zone there occur P. diphya (C o 1.) and Rhyn - 
chonella spoliata S u e s s ; Czechoslovakia — the Pieniny, the Ky­
suca succession, the Brodno klippe ; S c h e i b n e r ,  fide B o r z a 
1969.

d) F i n d i n g s  o f  M i c r o f o s s i l s :
Stomiosiphaeridae W a n n e r  (emend. N o w a k  1968).
1) Below the Malmica zone there 'occurs a microfacies with Cadosina 

(=  Carpistomiosphaera) borzai ( Nagy )  and Stomiosphaera moluc-
7 — Rocznik Pol. Tow. Geolog, z. 1—2
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cana W a n n e r ;  Hungary — the Mecsdk Mts ( N a g y  1966, 1971); 
Czechoslovakia — the Pieniny Mts: the Kysuca succession, the 
Brodno klippe; the Czorsztyn succession: Jarabkia — Litmanova; 
the Pruské succession (=  the Niedzica succession): the Jerky 
stream n. Medné; the Manin succession Beluśske Slatiny (B o r z a 
1964, 1969); Poland — the Silesian Carpathians, the Cieszyn suc­
cession: Cisownica — Tuł ( N o w a k  1968a, 1973a); the Pieniny, 
the Niedzica succession: the Niedzica village (klippes above the 
Niedzica village); the Kosarzyska —■ Buwald Valley; the Branis'ko 
succession: Kapuśnica (Nowak,  1973a).

Tintinnida
1) Above the Malmica zone, occasionally 'containing in the covering 

a microfacies with one — layer Stomiosphaerids of the Cieszynioa 
zone and specimens of Chitinoidella D ob en (cf. B o r z a, 1969; 
Nowak ,  1968a, 1973a), there occur Calpionellidae; Hungary — 
the Mecsek Mts (Nagy,  1966, 1971); Czechoslovakia — the Pie­
niny Mts: the Czorsztyn, Pruske, Podbiele, Kysuca and Manin 
successions (B o> r z a, 1969); Poland — the Silesian Carpathians, 
the Cieszyn succession: Cisownica — Tuł ( Nowak,  1968a); the 
Pieniny Mts : the Hulina, Niedzica and Branisko successions (N o- 
w a k, 1971b, 1973a)1.

2) Above the lowest member of Cieszyn limestones (with limestones 
blocks of the Malmica zone), there occur Calpionellidae; the Silesian 
Carpathians, the Cieszyn succession : Kamienica, Jasienica (N o- 
wak,  1968a, 1968b, 1973a, 1973b).

DESCRIPTION OF PROFILES W ITH FINDINGS OF P A R A S T O M IO S P H A E R A  
M A L M IC A  ( B O R Z A )  FROM THE TERRITORY OF THE POLISH

CARPATHIANS 
THE SILESIAN CARPATHIANS

From the region the Silesian Carpathians samples for examination 
were taken from the following profiles of Lower and Upper Tithonian 
and of Berriasian of the Cieszyn succession:

a) Cisownica — Tuł near Goleszów (cf. Fig. 1)
b) Cisownica village
c) Kamienica near Bielsko Biała
d) Jasienica near Bielsko Biała
e) Harbutowice near Skoczów
f) Radziechowy near Żywiec.
1 Calpionellidae B on  e t  occurring in the region of the Polish part of the P ie­

niny Klippen Belt were also mentioned by B i r k e n m a j e r  in a number of pa­
pers. The point of time at which they had occurred above the Saccocoma (Lom­
bardia) microfacies or a microfacies with Saccocoma (Lombardia) and Globochaete 
alpina was regarded as a boundary between Kimmeridgian and Lower Tithonian 
( B i r k e n m a j e r ,  1958, 1963, 1965, 1973), and not as one between Lower and Upper 
Tithonian.
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Fig. 4. A  scheme of localization and frequency of occurrence of Parastomiosphaera 
malmica ( B o r z a )  in the collective profile: Gumna — Cisownica Tuł — Jasienica. 
Dashed line — frequency of occurrence of P. malmica specimens (cf. unnumbered 
scale: R, F, C, A); continuous line — number of represented forms (cf. number

scale: Nf)
Fig. 4. Wykres rozmieszczenia i częstotliwości występowania Parastomiosphaera 
malmica ( B o r z a )  w zbiorczym profilu: Gumna — Cisownica Tuł — Jasienica. 
Linia przerywana — częstotliwość występowania okazów P. malmica; (por. skala 
nieliczbowa: R, F, C, A); linia ciągła — ilość reprezentowanych form (por. skala

liczbowa: Nf)

a) C i s o w n i c a  — T u ł  p r o f i l e
The Radoń stream, flowing from under the Tuł Mountain and crossing 

Cisownica, in its upper course shows a profile of deposits of the Cieszyn 
succession: from the Lower Cieszyn Shales, through the Cieszyn Lime­
7«
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stones to the Upper Cieszyn Shales, belonging to the digitation nappe of 
Tuł ( Bu r t a n ó w n a ,  K o n i o r ,  K s i ą ż k i e w i c z ,  1937; K s i ą ż -  
k i e w i c z ,  1964, 1968; Nowak ,  1968a, Fig. 3).

Samples for examination were taken from beds within the Lower 
Cieszyn -Shales, in which the author had previously found specimens of 
P. malmica (Borza) ,  i.e. from the beds indicated with the symbols: 
CT 60, CT 42, CT 41, CT 36, and CT 35 (cf. Fig. 5).

So-called younger fauna of Aptychi comes from this profile from 
the beds CT 36 and CT 39 (cf. G ą s i o r o w s k i  in: No wa k ,  1973b, 
pp. 404—405); it is represented toy:

Lamellaptychus group A beyrichi (O pp.) f . typ. T r au t h ,  
Lamellaptychus group A cf. beyrichi (O p p.) em. T r a u t h  
Lamellaptychus group A ,,sp.” indet.:

a) a form without lateral depression
b) a form with normal general inflexion, with axis crossing the 

marginal point;
c) a form with sculpture resembling the sculpture of Lamell­

aptychus mortilleti ( P i c t e t  et L o r i o 1) ;

Lamellaptychus group A, or
Punctaptychus group A — a form with normal general inflexion, with 
axis cr ossing the lateral edge ;
Laevaptychus (Obliquuslaevaptychus) ,,sp.” indet.;
Laevaptychus (indet. fragments).

According to G ą s i o r o w s k i  (op. cit.), the occurrence of Laeva- 
ptychi in this assemblage is a premise for regarding it as older than 
Middle Tithonian; in general, it paints out to the Lower Tithonian (higher 
part of subzone VI-1). In the lower part of the profile, starting from the 
beds CT 34 to CT 1 there have been found assemblages of Stomios- 
phaerids without the P. malmica species. The following species are re­
presented there: Colomisphaera pulla (B o r  za), Carpistomiosphaera bor- 
zai (N a g y), Stomiosphaera moluccana Wanne r ,  S. colomi D u r a n d  
D e 1 g a, S. moreti D u r a n d  De l  g a, Colomisphaera ornata No wa k ,  
and also Cadosina fusca Wa nne r ,  problematic globigerines (? „Proto- 
globigerinae” ) and segments of planktonie Crinoids — Saccocoma A g a s- 
s i z — in detrital material.

The composition of the micro-fossils mentioned above, among others 
the presence of the species C. borzai (since P. malmica is absent there), 
seems to point to the fact this section of the profile already belongs to 
an older zone of Stomiosphaerids, described as the „Borzai zone” .

Rich fauna comes from the lowest part of this section from the bed 
Ct 1 — which has a character of an Aptychus breccia ( G ą s i o r o w s k i  
in: No wa k ,  1973b, p. 404). The fauna occurring there is composed of: 

Lamellaptychus group C?
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Fig. 5. Lithostratigraphic profiles of the Upper Jurassic o f the Cieszyn succesion 
(group) in Cisownica Tuł and Gumna near Cieszyn. 1 — Lower Cieszyn Shales; 
la  —  limestones of the Góra Tuł Member; 2 —  Cieszyn Limestones; 2a —  shales 
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Member; 2c —  limestones of the Jasieniowa Member

Fig. 5. Pro file  litologiczno-stratygraficzne górnej jury sukcesji (grupy) cieszyńskiej 
w  Cisownicy Tuł i Gumna koło Cieszyna. 1 —  łupki cieszyńskie dolne; la  —  ogni­
wo wapieni z Góry Tuł; 2 — wapienie cieszyńskie; 2a —  ogniwo łupków z blokami 
egzotykowymi z Kamienicy; 2b — ogniwo wapieni z Jasienicy — Łaz; 2c — ogniwo

w ap ien i z Jasieniowej
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Lamellaptychus group A cf. beyrichi (O p p.)
Lamellaptychus group A „sp.” indet.:

a) a form with normal general inflexion — with axis crossing the 
external edge;

b) a form with axis 'crossing the marginal point;
c) a form with axis crossing the lateral edge;
d) a form with parallel ribs ;
e) a form with general retroverse inflexion.

Lamellaptychus group B?
Punctaptychus sp. indet.
Laevaptychus sp. indet.
This fauna also 'corresponds to subzone V I-1. A small number of 

Punctaptychi in this assemblage, as well as its lower position in the 
profile may, according to G ą s i o r o w s k i  (op. cit.), point out to its 
affiliation to the lower part of suibzone VI-1-aipha, i.e., to the Upper 
Kimmeridgian rather than Lower Tlithoniain.

Above the profile, starting from CT 62 to CT 80, already within the 
limestones without Calpionellidae (cf. Fig. 5—2b), there occurs an as­
semblage composed of: Colomisphaera cieszynica Now. ,  C. minutissima 
(C o 1.), C. pulla (B o r z a), Stomiosphaera moreti D u r a n d  De l ga ,  
Cadosina fusca W a n. and C. semiradiata W a n., Chitinoidella D o b e n, 
Globochaete, calcareous benthonic foraminifers and fragments of Sacco- 
coma — found in the detrital material. This .section of the profile cor­
responds to the „Cieszynica zone.”

First specimens of Calpionellidae occur in the profile, starting from 
the bed CT 82 (so called limestones with Calpionellidae; Fig. 5—2c).
b) th e  C i s o w n i c a  v i l l a g e  p r o f i l e .

Samples for examination come from limestone blocks occurring in 
the lowest member of Cieszyn limestones, which are a component of 
the Goleszów digitation ( Bu r t a n ó w n a ,  K o n i o r ,  K s i ą ż k i e w i c z, 
1937; K s i ą ż k i e w i c z ,  1964, 1968, 1972).

The blocks, mentioned above, occur among weathering waste in the 
terrace bluff, above the shale exposure with 3 horizons of calcareo- 
siderite concretions (Nowak,  1973b, p. 404), visible it the right slope 
of the big meander of the Radoń stream, not far from the local sawmill. 
Above them, higher stratigraphically, there is an exposure of the Cieszyn 
limestones (cf. the Geological Map of the Silesian Carpathians, B u r t a ­
n ó w n a  et al., op. cit.; K s i ą ż k i e w i c z ,  1964, 1968). Limestones from 
the sample CA 12 (represent a microfacies characteristic of the Malmica 
zone, with a great number of specimans of the P. malmica species (cf. 
Plate II, Fig. 1—2).

Apart from limestones of the type mentioned above, there also occur 
limestones with Stomiosphaerids there, that are characteristic of the 
„Cieszynica zone” .
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Fig. 6. Lithostratigraphic profiles of the Upper Jurassic of Cieszyn succession 
(group) in Kamienica I—II and Jasienica near Bielsko-Biała. 1 — Lower Cieszyn 
Shales; 2 — Cieszyn Limestones; 2a — Shales with exotics of the Kamienica 
Member (locus typicus); 2b — Limestones of the Jasienica — Łazy Member; 

2c — Limestones of the Jasieniowa Member
Fig. 6. Profile litologiczno-stratygraficzne górnej jury sukcesji (grupy) cieszyńskiej 
w Kamienicy I—II i Jasienicy koło Bielska-Białej. 1 — łupki cieszyńskie dolne;
2 — wapienie cieszyńskie; 2a — ogniwo łupków z blokami egzotykowymi z Ka­
mienicy (locus typicus); 2b — ogniwo wapieni z Jasienicy — Łaz; 2c — ogniwo

wapieni z Jasieniowej

A group of quarries on the northern slope of Jasieniowa Góra at Go­
leszów, described in the works of K s i ą ż k i e w i c z  (1963, 1964, 1968), 
of G e r o c h (1967), and of P e s z a t  (1967), show directly younger mem­
bers of the Cieszyn limestones. In that group the profile of the quarry
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„pod przekopem” („under a oross-cut”) uncovers limestones without Cal- 
pioneilidae in the lower part and limestones with Calpionellidae B o n e t 
in the upper one i(G e ir o c h, No wa k ,  P e s z a t — unpublished materials) ; 
the profile of „Przekop” („oross-cut”) uncovers limestones with Calpio­
nellidae, distinguished there by K s i ą ż k i e w i c z  (1973), M o r y c o w a  
and N o w a k  im: Ge r o c h  (1967); the profile of the „wall” uncovers 
detritic limestones of the upper part of the Cieszyn limestones (cf. de­
scriptions: K s i ą ż k i e w i c z ,  1963, 1964, 1968; Ge roch,  1967; Pe- 
szat ,  1967).

c) K a m i e n i c a  I and  II p r O' f i 1 e s
The stream flowing across Kamienica shows a profile of the upper 

part of the shales member with exotic blocks (cf. Pig. 6) north of the 
road bridge. This profile has been already presented schematically (N o-. 
wak,  1968 a, Fig. 3). Also the relation between deposits occurring there 
and younger members of the Cieszyn limestones has been presented by 
this author.

Samples for biometric study come from limestone blocks, indicated 
with the symbols: K-4-9, K-4-7 and K-3 in figure 6.

In the zone of occurrence of exotic blocks there has been found La­
mellaptychus „sp.” indet. (described by dr G ą s i o r o w s k i  in: No ­
wak,  1973 b), indicating the so-called younger assemblages of subzone 
V I-1 -alpha.

Above the member with exotic blocks, starting from the bed K-I-5 
to K-I-17, there occur deposits that belong to the limestones without 
Calpionellidae member. In beds of the intrasparite type the following 
speoies have been found: Colomisphaera cieszynica Now. ,  C. carpathica 
(B o r z a), and Spumellariae, spiculas otf Silicispongiae, fragments of Sac- 
cocoma A g as., and fragments of undefined Aptychi (cf. Fig. 6, bed 
K-I-5). The Stomiosphaerids assemblage corresponds to' the Cieszynica 
zone.

The younger member of Cieszyn limestones is visible in a quarry, 
indicated as Kamienica II. In the beds: from K-II-2 to K-II-62 Tintin- 
nidiae are of Berriasian character. That allows to number the deposits of 
the Kamienica II profile 'among the higher part of Cieszyn limestones. 
A gap in exposures between the Kamienica I, and Kamienica II profiles 
includes the highest part of the limestones member without Calpio­
nellidae and the lower part of the limestones with Calpionellidae of the 
Upper Tithonian age.

d) J a s i e n i c a  p r o f i l e
A quarry, now closed down, used to uncover a profile of the upper­

most part of Lower Cieszyn shales and the lower part of Cieszyn lime­
stones in the sixties (Nowak,  1964, 1968 a —■ Fig. 3; 1968b, 1968 c — 
Fig. 1). Samples for examination come from a limestone block from the
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shales member with exotic blocks, indicated, with the symbol J 453, and 
from beds of detri’tic and biomicrite limestones: the limestones without 
Calpianelliidae (J 444, J 1, J 10) and the limestones with Calpi'onetllidae 
(J 54, J 63, J 78). Their position in the profile of Cieszyn limestones 
at Jaisienica is presented in Fig. 6.

G ą s i o r o w s k i  (1961) described an Aptychi assemblage from the 
shales member with exotic blocks from that locality. It is composed of: 

Lamellaptychus group A: cf. beyrichi (Opp.) em. T r a u t h  — 1 spe­
cimen

Lamellaptychus group A: ,,sp.” indet. — 4 specimens 
Laevaptychus (Obliquslaevaptychus) sp. indet. — 1 specimen 
Laevaptychus (Obliquslaevaptychus) — an undefined fragment. 
Originally, G ą s i o r o w s k i  (1961, 1962) had numbered that assem­

blage among the undifferentiated subzone VI-1; later he estimated its 
position as corresponding to the position of so-called younger assem­
blages of subzone VI-1-alpha (cf. G ą s i o r o w s k i  in : No wa k ,  1973 b).

In the upper part of the profile of Cieszyn limestones in that quarry, 
starting from a sedimentary breccia bed J 03 to J 16 (cf. Fig. 6), there 
occur the limestones without Calpionellidae. They 'comprise assemblages 
of Stomiosphaerids, characteristic of the „Cieszynica zone” (locus typicus 
cf. Nowak ,  1968 a). Their covering is built of limestones with Calpio­
nellidae of the Upper Tithonilan and Berriasian age (Nowak,  1968a, 
1968 b, 1968 c, 1971 a, 1971 c).

The Aptychi assemblage, mentioned by G ą s i o r o w s k i  (1961, 1962), 
comes from the upper part of the profile of Cieszyn limestones, exposed 
in the neighbouring quarries at Łazy. This assemblage is composed of: 

Lamellaptychus group A:
rectocostatus (P e t.) em. T r a u t h  cf. f. typ. T r a u t h  — 1 spe­
cimen
„■sp. 1 ex gr. a T r a u t h ” — 2 specimens 
„sp.” indet., without lateral depression — 1 speciimen. 

Unfortunately, its position in profiles of the quarries mentioned above 
has not been determined more precisely. According to G ą s i o r o w s k i  
(1961), this assemblage corresponds to the uppermost part of Bursztyn 
limestones in the Czorsztyn succession in the Pieniny Klippen Belt and 
it represents Upper Tithonian (=  Transitorius zone). In the present paper, 
however, it has been numbered among subzone VI-2 (cf. G ą s i o r o w- 
ski, 1962), whose stratigraphie range, according to D u r a n d  B e l g a  
and G ą s i o r o w s k i  (1971) is described as the Transitorius zone and 
the lower part of the Boissieri zone.

e) H a r b u t o w i c e  p r o f i l e
In the drilling H-9, done at Harbutowice, south of Skoczów, by the 

Carpathian Branch of the Institute of the Geology, Upper Cieszyn Shales
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and Cieszyn Limestones were found under sediments of the Silesian. 
Paleooene — Eocene series (cf. L i s z k o w a ,  No wa k ,  1970).

In the thin section prepaired from an intrasparite bed from the inter­
val 22:—23 metres deep, the following have been found:

Parastomiosphaera malmica i (Borza)  — R 
Globochaete alpina L o m b a r d  — R 
Benthonic foraminifers (indet.) — R
At the same time the following foraminifers have been found in shales; 

(determination by L i s z k o w a ) :  Glomospira div. sp. (abundant), Paleo- 
gaudryina? varsoviensis ( B i e l e c k a ,  P o ż a r  y ski), Trocholina ex gr. 
solecensis B i e l e c k a  et P o ż air y s k i, T. cf. alpina (Le up o ld ), Tro - 
cham/mina quinqueloba G e ir o c h. This assemblage can be compared with 
miorofauna II — sensu G e ro e  h (1967), occurring in Cieszyn limestones. 
On the other hand, the composition of microfossils found in the thin 
section allows us to number the drilled deposits among the limestones, 
without Calpionellidae, since Calpionellidae are absent there.

f ) P r o f i 1 e s at R a d z i e c h o w y  

R a d z i e c h o w y  I
A quarry near the graveyard at Radziechowy uncovers deposits about 

5 metres thick, of the Upper Cieszyn Limestones (the quarry No 79 in 
P e s z a t ’s paper, 1967).

N o w a k  (1970) regarded them as belonging to the limestones without 
Calpionellidae in their lower part and to the limestones with Calpionelli­
dae in the upper one; thus, he numbered them among Upper Tithonian.

A specimen belonging to the P. malmica species has been found in 
the sample R-I-.32, beside ? Crassicollaria intermedia ( Dur and  De 1- 
g a) — R and Tintinnida indet. — R, coming from a bed 2,5 metres away 
from the bottom of the quarry.

R a d z i e c h o w y  V I I I

In a limestone quarry, situated not far from the chapel, there is vi­
sible a profile, about 30 metres thick, of Upper Cieszyn Limestones (the- 
quanry No 80 in P e s z  at, 1967), N o w a k  (1970) described them as 
belonging to the limestones without Calpionellidae in the lower part, and 
in the upper one — as belonging to the limestones with Calpionellidae 
member of Upper Tithonian. The specimen of P. malmica comes from 
one of the lowest beds, at that time exposed in that quarry, indicated 
with the symbol R-VIII-1 by the author. Apart from that, ? Tintinnida 
indet., and Globochaete alpina L o m b. have been found there. In a higher 
sample (R-VHI-74) the following have also been found: Colomisphaera 
carpathica (Borza) ,  C. minutissima (Colom) ,  Cadosina fusca wanneri 
Now.  First determinable Calpionellidae : Calpionella alpina L o r e n z ,  
C. sp., and the undetermined ones — in intradasts — have been des-
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cribed only from the upper part of the pro-file in the sample R-VIII-241.

Ra dz i e c h o w y  X
In a small quarry situated by the road from Przybędza to Góra Ma- 

tyska there is, -an exposure of Upper Cieszyn Limestones (the quarry 
No 78 in P e s z  at, 1967). N o w a k  1(1*970) numbered them among lime­
stones without Calpionellidae and among limestones with Calpionellidae 
of the Upper Tithonian — Berriasiian age. The specimen of P. malmica 
was found there in one of the lowest beds (R-X-4), in the microfossil as­
semblage :
Colomisphaera minutissima (Col.), Cadosina fusca Wan.,  Globochaete 
alpina Lomb. ,  and in intraclasts: Saccocoma Agas. ,  calcareous algae 
indet. On the -other hand, a samle from the uppermost part of the profile 
(R-X-44) contained an assemblage -composed of :

Crassicollaria intermedia (D u r a n -d D e 1 g a)
Crassicollaria massutiniana ( Co l o  m)
Crassicollaria brevis R e m a n e  
Crassicollaria parvula R e m a n e  
Crassicollaria sp. indet.
Calpionella alpina L o r e n z
Tintinnopsella carpathica (M u r g e a n u  et F i 1 i p e s c u)
? Calpionellites darderi (Colom) .

THE PIENINY MOUNTAINS

Samples for examination from the region of the Pieniny Klippen Belt 
oome from the following localities (cf. Fig. 2) :

a) the Szczawnica Wyżni-a — slaughter house — the Grajcarek stream 
profile ;

b) the Szczawnica Wyżnia — Zabaniszcze profile;
-c) the profile of the „West Klippe”, above the Niedzica village;
-d) the profile of the „East Klippe” , above the Niedzica village;
e) the profile of a waterfall in the Kosarzyska — Buwałd Valley;
f) the profile of ia quarry in the Kosarzyska — Buwałd Valley;
g) the Kapiuśnica profile.

a) S z c z a w n i c a  W y ż n i a  — s l a u g h t e r  house,  the  G r a j ­
c a r e k  s t r e a m
The Grajcarek stream uncovers in the left bank — bel-ow the slaughter 

house at Sz-czawnica Wyżnia — an Upper Jurassic profile of the Hulina 
succession (=  the Magura succession sensu B i r k e n m a j e r ,  1965, 
1973), from Manganese Radiolarites, through Green -and Red Radiolarites, 
Aptychi Marls and Shales, to Cherity Limestone inclusive (cf. Fig. 7).

B i ' r k e n m a j e r  reported iin his paper (1965, p. 345) upon the oc­
currence of Aptychi fauna in Aptychi Shales from that locality (after un-
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published materials of dr G ą s i o r o w s k i ) ;  the fauma found there cor­
responds to the lower part of subzoine VI-1-a that has been interpreted 
as Upper Kimmeridgian.

N o w a k  (1971 b, p. 217) described a microfossiil assemblage coming 
from Aptychi Shales of the locality mentioned above; it is composed of: 

Parastomiosphaera malmica ( Bor za )  — A 
Saccocoma Agas. — A 
Globochaete alpina L o m b a r d —■ A

SZCZAWNICA (WYŻNIA)

ZA6ANISZCZE GRAJCAREK-rzêinil

Fig. 7. Lithostratigraphic profiles of the Middle and Upper Jurassic of Hulina 
succession in Szczawnica Wyżnia. 1 — Manganese Radiolarites; 2 — Green Radio- 
larites; 3 — Red Radiolarites; 4 — Aptychi Marls and Shales; 5 — Pseudonodular 
Limestone; 6 — Cherty Limestone; Jki — Kimmeridgian; J*1 — Lower Tithonian;

Jt2—Jbe—W — Upper Tithonian Berriasian-Valanginian 
Remarks: Lithostratigraphical profile and localization of thin slides in the Za- 
baniszcze profile after W. S i k o r a  1971.
Fig. 7. Profile litologiczno-stratygraficzne środkowej i górnej jury sukcesji hu- 
lińskiej w Szczawnicy Wyżniej. 1 — radiolaryty manganowe; 2 — radiolaryty 
zielone; 3 — radiolaryty czerwone; 4 — margle i łupki aptychowe; 5 — wapień 
pseudobulasty; 6 — wapień rogowcowy; J1̂ —-kimeryd; Jłl — tytoń dolny; Jt2—Jbe—

W — tytoń górny-berias-walanżyn
Uwaga: litostratygrafia i lokalizacja próbek na szlify w profilu Zabaniszcze wg 
W. S i k o r y  1971.
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On the basis of the aibove description he numbered Aptychi Shales 
among Lower Tithoniian. This opinion was supported by a biometric stu­
dy of P. malmica and the data obtained from it ( Nowak ,  1973 a). 
Moreover, it has been found out that in the upper part of Aptychi Sha­
les (sample S 2) there occurs a microfacies with one-layer Stomiosphae- 
rids, characteristic of a zone higher than the Malmica one. Considering 
its position in the profile and partly the microfossil composition, the for­
mer can be compared to the Cieszynica zone in the Silesian Carpathians. 
Such a type of microfacies can be still found in the lowest part of Cher- 
ty Limestones in this profile (samples S 4 and S 5).
b) S z c z a w n i c a  W y ż n i a  — Z ą b a n i s z c z e

Upper Jurassic deposits of the Hiulina succession in the profile of the 
Zabaniszcze stream comprise, according to S i kora ,  (1971): a) Manga­
nese Radiolarites ; b) Green Radiolarites; c) green siliceous limestones iin 
beds 1—5 centimetres thick, intercallaited with red clayey shales (these 
deposits, according to S i k o r a  — op cit., p. 212 —> correspond to Red 
Radiolarites in age); d) Pseudonodular Limestone with an Aptychi Shales 
member at the bottom; e) Cherty Limestone1.

Samples for examination -come from: Pseudonodular Limestone (cf. 
S i kora ,  op. cit., p. 112, item d) — and they have been indicated with 
the symbols: Zab. 32 and Zab. 33 (cf. N o w a k  1971b, Fig. 33), and 
from siliceous limestone intercallation among red shales (cf. S i ko r a ,  
op. cit., p. 212, item b) — indicated with the symbol Zab. 30 2.

N o w a k  (1971b, p. 218) found microfolssils in samples indicated with 
the symbols: Zab. 32 and Zab. 33, which belong to:

Parastomiosphaera malmica (B  o r z a) — A 
Saccocoma A g a s. — A 
Globochaete alpina L o m b a r d  — A; 

aind iin the sample Zab. 32 also to :
Carpistomiosphaera borzai (N agy )  — R.
The sample Zaib. 30 represents a different microfacies in which Spu­

rn ell aria prevail, while Stomiosphaerids are represented only by isolated 
of P. malmica and by specimens of ? Carpistomiosphaera sp. indet.

On the basis of ithe presence of the P. malmica species those assem­
blages had been numbered among Lower Tithonian ( N o wa  k op. cit.), 
and later, as a result of a biometric study, 'their affiliation to the Lower 
Tithomian Malmica zone was confirmed (Nowatk 1973 a).

In the covering of Pseudonodular Limestone in the described profile 
there occurs Cherty Limestone, represented by a microfacies with N an - 
noconus. In the upper part ift contains isolated specimens of Tintinno- 
psella carpathica (M u r g e a n u et F i 1 i p e s c u) and Amphorellina sub-

2 In the litho-stratigraphie profile (cf. N o w a k  1971b, p. 216; Fig. 33), a sample 
of that limestone was indicated with the symbol Zab. 31/S.
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acuta Colom. ,  pointing possibly to ? Valangimian — Hauterivian (N o- 
w ak  1971 ib). On the other hand, no Tdntinnidae assemblages charac­
teristic of the Upper Tithonian and Berriasian deposits have been found 
there, so fair, maybe because of unsatisfactory sampling or tectonic 
gaps.
c) T h e  N i e d z i c a  v i l l a g e ,  t he  ,ywest” k l i p p e

The profile of this klippe was described by B i r k e n m a j e r  (1958, 
part III, p. 58, Fig. 80). Deposits, of which the klippe under description 
is built, belong to the Niedzica succession; they are, starting from the 
oldest ones (of. Fig. 8): 1) „Opaldinium” Marls and Shales with sphero- 
sideiiites („Murcbisoniae” Shales), 2) White Oriinoidal Limestone, 3) Red 
Crmoddal Limestone, 4) Lower Nodular Limestone, 5) Lower Red Radio­
larites, 6) Green Radiolarites, 7) Upper Red Radiolarites, 8) passage beds, 
9) Upper Nodular Limestone: a) Upper Nodular Limestone without Cal- 
pionelMdae, b) Upper Nodular Limestone wilth Calpionellidae.

Samples coming from Upper Nodular Limestone (the section that 
belongs to the Malmica zone), indicated with the symbols Ni80/5 and 
Ni80/6, were the subject of examination.

B i r k e n m a j e r  (1958) regarded the lower part of Nodular Lime­
stone without Calpionellidae as belonging to Kimmeridgian, while Upper 
Nodulair Limestone with Calpionellidae — as belonging to Lower 
Tithonian.

G ą s i o r o w s k i  (1962) found Aptychi assemblages corresponding to 
subzone IV-2 (Uppermost Oxfordian) in passage beds from Upper Red 
Radiolarites to Upper Nodular Limestone; in Upper Nodular Limestone — 
faunas from zone V (=  Lower Kimmeridgian) and subzone V I-1-alpha- 
lower part ( =  Upper Kimmeridgian — lower part of Lower Tithoniian). 
The Apltych'i fiaiuna of subzone V I-1-alpha-lower pairt, coming from 
Upper Nodular Limestone without Calpionellidae, has been interpreted 
as Upper Kimmeridgian.

N o w ak (1973 a) has found: Colomisphaera fibrata (N agy)  — in the 
lowest part of Upper Nodular Limestone; Saccocoma microfacies with 
Carpistomiosphaera borzai (N agy)  — in the middle part (about 3 metres 
from the bottom of Upper Nodular Limestone); numerous specimens of 
P. malmica — in the upper pairt, also in the Saccocoma microfacies and 
in the microfacies with Saccocoma and Globochaete alpina.

New data obtained from the studies done recently also point to the 
fact that the first metres of Upper Nodular Limestone above the Malmica 
zone cannot be numbered among so-called Upper Nodular Limestone 
with Calpionellidae (sensu B i r k e n m a j e r  op. cit.) yet, since they 
are .represented by a microfacies of the same type as the one below in 
the profile with numerous Saccocoma, Globochaete and one — layer 
Stomiosphaerids. They seem to correspond to asisiemblages of the „Cie- 
szyniea zone” , while GalpioneiHidjae are entirely absent there. The latter
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Skata zachodnia N  L e d z L c a - w i c ś
(K .B. 1 9 5S . üi.pys.ÊO)

Fig. 8. Lithostratigraphic profiles of the Middle and Upper Jurassic Niedzica suc­
cession in the klippes above Niedzica — wieś (Pieniny Klippen Belt). 1 — shales 
with sphaerosiderites; 2 — White Crinoidal Limestone; 3 — Red Crinoidal Lime­
stone; 4 — Lower Nodular Limestone; 5 — Lower Red Radiolarites; 6 — Green 
Radiolarites; 7 — Upper Red Radiolarites; 8 — passage beds; 9 — Upper Nodular 
Limestone; a — Upper Nodular Limestone without Tintinnids; b — Upper Nodular

Limestone with Tintinnids
Fig. 8. Profile litologiczno-stratygraficzne środkowej i górnej jury sukcesji nie­
dzickiej w skałkach powyżej Niedzicy — wsi. 1 — łupki sferosyderytowe; 2 — 
wapień krynoidowy biały; 3 — wapień krynoidowy czerwony; 4 — wapień bu­
lasty dolny; 5 — radiolaryty czerwone dolne; 6 — radiolaryty zielone; 7 — radio­
laryty czerwone górne; 8 — warstwy przejściowe; 9 — wapień bulasty górny; 
a — wapień bulasty górny bez tintinnidów; b — wapień bulasty górny z tintin-

nidami

occur only above them, and in the part exposed at present they go as 
far as Beinriasian, inclusively (=  zone B — upper part sensu Remane ,  
1964, 1968).
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d) T h e  N i e d z i c a  v i l l a g e ,  t h e  „ e as t ” k l i p p e
The profile of the klippe was described by B i r k e  n m a j  er  (1958, 

part III, pp. 61—62, Fig. 81). Jurassic deposits that occur here belong 
to the Niedzica succession. The lithostnatigiriaiphic profile shown in Fig. 8 
in the present paper comprises only deposits of the lowest tectonic scale 
(older than the ,,beds with gloibigeriinids and radiołarians”). The following 
can be found in the scale (overturned series): 1) Shales with sphe- 
rorosiderites, 2) White Crinoddal Limestone, 3) Red Crinoida! Limestone,
4) Lower Nodulair Limestone, 5) Lower Red Radiolarites, 6) Green Radio­
larites, 7) Upper Red Radiolarites, 8) a tectonic breccia at the boundary 
of Upper Red Radiolarites and Upper Nodular Limestone ? =  passage 
beds ?, 9) Upper Nodulair Limestone, a — Upper Nodular Limestone 
without Calpioneilidae.

Samples for examination were collected from Upper Nodulair Lime­
stone, containing specimens of P. malmica; in the profile they were in­
dicated with the symbols: Ni 81/2 and Ni 81/4 (cf. Fig. 8).

N o w a k  (1973 a) found abundant specimens of P. malmica in them ; 
that allowed him to number those assemblages among the Lower Tithon- 
ian Malmica zone.

The sample Ni 81/1, that comes from Upper Nodular Limestone o f 
the immediate vicinity of the „passage beds” represents a microfacies 
with Saccocoma and Globochaete alpina without P. malmica.

However, the fact that other Stomiosphaerids are absent there does 
not allow an evaluation whether the microfacies still represents Lower 
Tithonian, or already Kimmeridgian. A low position of the Malmica zone 
in this profile points to the fact that the tectonic gap between Upper Red 
Radiolarites and Upper Nodular Limestone is at least 5—6 metres, in com­
parison with the profile of the „west” iklippe from the Niedzica village.

The eastern part of the klippe described above uncovers younger- 
parts of Upper Nodulair Limestone without Calpioneilidae. They represent 
md'crof&cies with Saccocoma and Globochaete alpina, and one-layer Sto­
miosphaerids of the type mentioned above. These limestones also- occur 
in overturned position here. They are in tectonic contact either with 
Radiolarites or diirectly with Lower Nodular Limestone.
e) T h e  p r o f i l e  o f  t h e  „ w a t e r f a l l ” in t he  K o s a r  z y ­

ska — B u w a ł d  V a l l e y
The profile of the Upper Jurassic Niedzica succession in the Kosarzy- 

ska — Buwałd Valley (the „waterfall” ) was described and illustrated by 
B ir k  en ma j e r (1958, part III, pp. 48—51, Figs. 78—79). Starting from 
the oldest deposits, he distinguished the following members within Upper 
Jurassic: a) Upper Red Radiolarites, (b) passage beds between Radiolarites. 
and Upper Nodular Limestone, c) Upper Nodular Limestone without Oal- 
pionellidae and with Calpioneilidae, d) Cherty Limestone (B'iancone).

In this profile the Upper Nodular Limestone without Calpioneilidae



—  112 —

and with Calpionellidae was described as belonging to Kimmeridgian — 
Valanginian, while the Cherty Limestone — as belonging to Valangi- 
râian — Hauteriviiatn ( B i r k e n m a j e r ,  ap. cit.).

G ą s i o r o w s k i  (1962) described the Aptychi fauna of this profile, 
•coming from all deposits described above: in the Upper Radiolarites he 
distinguished ain Aptychi assemblage, corresponding to zone III and sub­
zone IV-1 (Upper Oxfordian); in the passage beds from Upper Red 
Radiolarites to Upper Nodular Limestone he distinguished subzones IV-1 
and IV-2 (Upper Oxfordian); in the Upper Ntoduliar Lime's tone — zone V 
(=  Dower Kimmeridgian) and subzone V I-1 -ialpha4ower part (=  Upper 
Kimmeridgian) ; iin the Bi'ainoone Limestones — zone V III (Valanginian — 
Barremian).

In this profile, chosen as a model for establishing the position of 
the Malmica zone because of favourable Aptychi records, no P. malmica 
specimens have been found, unfortunately 'despite the very dense 
sampling (cf. Fig. 9). However, since the Malmica zone was discovered 
in a near-by quarry (see: item f, the quarry profile in the Kosarzyska — 
Buwald Valley, p. 113), it is possible that the absence of the described 
:zone in the „waterfall”  profile may be caused by a gap, probably be­
tween the localities at which the samples Kos. 23 and Kos. 24 were 
collected. At that place two different imicrofacies occur, one very dose to 
the other. One mierofacies (mainly Saccocoma A gas.), that occurs lower 
in the profile, is characteristic of the lower part of Upper Nodular Lime­
stone. The other (Chitinoidella D o b e n, one-layer Stomiosphaerids and 
C. cieszynica N o w.) is characteristic of zones underlying deposits with 
Calpionellidae, which constitute its covering in the described profile (Fig. 9).

In this profile there is only a limited possibility of a direct correlation 
of Stomiosphaerid zones with Aptychi ones. Also the lack of full data 
concerning the localization of Aptychi faunas make the task still more 
difficult, apart from their general affiliation to appropriate lithostrati- 
graphic units distinguished in the profile.

It seems inquestionalbie that the fauna of zone V corresponds to the 
lower part of profile ot the Upper Nodular Limestone without Galpio- 
nellidae (probably it does not rich more than 5 metres from the bottom 
of Upper Nodular Limestone). On the other hand, establishing the position 
of the fauna of subzone VI-1-alpha-lower part happens tO' be rather 
difficult. As it has been already stated above, it can be seen from the 
miorofacial analysis that there may exist a gap between the samples 
Kos. 23 and Kos. 24 (among others, the absence of the Lower Tithonian 
Malmi/ca zone, already mentioned). It might be expected then that the 
Aptychi fauna of subzone VI-1-alpha-lower part should occur above the 
gap mentioned above, since it is different from the fauna of zone V. 
On the other bamid, however, this fauna — corresponding to the lower 
part of subzone VI-1-alpha (so-called „Faunas 1” — sensu G ą s i o r o w -
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ski,  1962, p. 59) — is characteristic, among others, of Upper Nodiular 
Limestone without Calpionellidae. It is not unlikely then that this fauna 
should come from the section of the profile below the spot where the 
sample Ros. 27 was collected. At that place in the profile, i.e. about 
1,3 metres from the supposed gap and about 6,5 metres from the bottom 
of Upper Nodular Limestone, there oocur first specimens belonging to 
Oalpdonelliidae. At present, however microfacies occurring there (Kos. 24—
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Fig. 9. Lithostratigraphic profiles of the Upper Jurassic of Niedzica succession in 
the Dolina Kosarzysika — Buwałd (Pieniny Klippen Belt). 1 — green Radiolarites;
2 — Upper Red Radiolarites; 3 — passage beds; 4 — Upper Nodular Limestone; 
a — Upper Nodular Limestone without Tintinnids; b — Upper Nodular Limestone

with Tintinnids; 5 — cherty limestone
Fig. 9. Profile litologiczno-stratygraficzne górnej jury sukcesji niedzickiej w Do­
linie Kosarzyskiej — Buwałd. 1 — radiolaryty zielone; 2 — radiolaryty czerwone 
górne; 3 — warstwy przejściowe; 4 — wapień bulasty górny; a — wapień bulasty 
górny bez tintinnidów; b — wapień bulasty górny z tintinnidami; 5 — wapień

rogowcowy
8 —  R o czn ik  P o l. T o w . G e o lo g , z. 1— 2
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Kos. 26) are older than the zone with Calpioneilidae, but at the same 
time they are not older than the Lower Tithonian Malmica zone (probably 
Lower Tithonian-upper part).
f) T h e  q u a r r y  p r o f i l e  in t he  K o s a r z y s k a  — B u w a ł d

V a l l e y
This Klippe was described by B i r k e n m a j e r  (1958, part III, p. 52, 

Ftig. 79). It is built of Jurassic deposits that belong Ixd the Niedzica suc­
cession. The following are found in it:
1) Green Radiolarites, 2) Upper Red Radiolarites, 3) passage beds between 
Upper Red Radiolarites and Upper Nodular Limestone, 4) Upper Nodular 
Limestone: a) —■ Upper Nodular Limestone without Calpioneilidae and
b) — Upper Nodular Limestone with Calpioneilidae (cf. Fig. 9).

G ą s i o r o w s k i i  (1962) described Aptydhi assemblages from this 
profile that come Green Radiolarites — zone III ( =  Upper Oxfordian- 
-lower part); from Upper Red Radiolarites, passage beds and from 
Upper Nodular Limestone (without Calpioneilidae) — Aptychi faunas 
from zone III to subzone V I-1-alpha-lower part, similarly as in the 
„waterfall” profile.

The subject of examination were samples collected from Upper No­
dulair Limestone, from the contact area with passage beds to its latest 
exposures, adjacent to the quarry dump (cf. Fig. 9). Samples containing 
specimens of P. malmica are indicated With the symbols Bu 8 and Bu 9 
in the profile.

In a sample indicated with the symbol Bu 9 numerous specimens of 
the P. malmica species have been found; it ‘gave grounds for describing 
the assemblage of this sample as belonging to the Malmica zone, while 
Upper Nodular Limestone without Calpioneilidae from this locality — 
as belonging to Lower Tithonian (Nowak,  1973 a). The presents of the 
Malmica zone in the described profile were then confirmed in the follow­
ing siample (Bu 8). That allows the Malmica z)one to comprise deposits 
of Upper Nodular Limestone without Calpioneilidae that are at least 
1,5 metres thick.

Upper Nodular Limestone without Calpioneilidae that occurs in this 
profile below the Malmica zone represents microfacies with Saccocoma 
and micirofaoies with Saccocoma and Globochaete alpina, while the one 
above the Malmica zone (about 4,5 metres thick) — is characteristic of 
microfacies with Saccocoma and Globochaete alpina containing one-layer 
Stomiosphaerids, mentioned 'above.

Upper Nodular Limestone with Calpioneilidae is found there only 
in the last section of the profile, exposed at present (sample Bu 14). 
The assemblage that is present there, composed of Calpionella alpina 
Lor., C. sip., Tintinnopsella carpathica ( M u r g e a n u  et F i l  i p es cu), 
Remaniella cadischiana (C o lom ), is of Berriasian age (=  ? subzone D-l, 
sensu R e m a n e in : L e  H e g a r a t, Remane ,  1968).
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Fig. 10. Lithostratigraphic profile of the Branisko succession in Kapuśnica (Pieniny 
Klippen Belt). 1 — Manganese Radiolarites; 2 — Green Radiolarites; 3 — Red 

Radiolarites; 4 —■ Pseudo-nodular Limestone; 5 — Cherty Limestone 
Fig. 10. Profil litostratygraficzny sukcesji braniskiej w Kapuśnicy. 1 — radiolaryty 
manganowe; 2 — radiolaryty zielone; 3 — radiolaryty czerwone; 4 — wapień

pseudobulasty; 5 — wapień rogowcowy

g) T h e  K a p u ś n i c a  p r o f i l e
In the Kap-uśnim profile the subject of examination were samples 

of Pseudonodular Limestone and of the Bilancone type limestone — to 
Nodular Limestone inclusively; the limestones were uncovered on the 
left bank of the Dunajec river, oposite the Niedzica castle. This profile 
was described in detail by B i r k e n  ma j e r  (1958, part III, p. 32, Fig. 75) 
and, since then, it has been mentioned several times in the author’s later 
papers. The section of the profile described in the present paper (cf. 
Fig. 10) was numbered among the Branisko succession by B i ir k e n- 
m a j e r (op. cit.).

According to him ( B i r k e n m a j  er, 1965, 1973), Pseudonodular
8*
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Limestone of this succession belongs to Kknmeridgian, while Cherty 
Limestone — to Lower Tithonian-Lower Barremian.

G ą s i o r o w s k i  (1962) described an Aptychi assemblage corre­
sponding to zones III and IV (— Upper Oxfordian) from Red Radio- 
larites of the examined profile; from Pseudonodular Limestone — sub­
zone V I-1-alpha-lower part ( =  Upper Kimmeridgian) ; from passage beds 
between Pseudonoduliar Limestone and Biancone Limestone =— suibzone 
V I-1 -alpha-tupper part (=  lower part of Lower Tithonian); and from 
Biancone Limestone — zone VII (=  Berriiasi&n) and zone V III (Valan- 
giinian — Lower Barremian)3.

N o w a k  (1973 a) found abundant examples of the P. malmica species 
in Pseudonodular Limestone (a sample indicated with the symbol Kap. 15, 
cf. Fig. 10) — situated about 1 metre down from the top of Red Radio­
larites, and a microfacies with Saccocoma and Globochaete alpina with 
the species Carpistomiosphaera borzai (N a g y) occurring in great 
numbers — about 0,3 metre below. On that basis the albove mentioned 
part of profile of Plseudonodular limestone cam be numbered ambmg the 
Malmica and the „Borzai” zones. Also in so-called „passaige beds” — 
0,6 metre away from the bottom of Cherty Limestone (the sample Kap. 5, 
cf. Fig. 10), there has been found an assemblage composed of:
Chitinoidella D ob ein, Saccocoma A g as., Globochaete alpina Lom b., 
Colomisphaera carpathica (B o r z a, Spumellaria and Silicispongjae, 
while im the bottom be of Cherty Limesitlone (the sample Kap. 1, cf. 
Fig. 10) — an assemblage with CaipicxnetLlidae of Berriasian age (=  ? 
suibzone B-uipper part, sensu R em  a ne 1964, R e m a n e  in: Le  He- 
garat ,  Remane ,  1968). The latter assemblage is composed of Crassi- 
collaria intermedia ( Dur and  De l ga) ,  Cr. massutiniana (C olom ), Cr. 
parvula R e m a n e, Crassicollaria — pathological forms, Calpionella 
elliptica C a d i  s c h, C. alpina L o r e n z ,  ? Amphorellina subacuta C o-
1 o m and SpumeMariia and Globochaete alpina Lomb.  The sample for 
biometric study comes from the Malmica zone and is indicated with the 
symbol Kap. 15.

AN ATTEMPT AT CORRELATION OF THE PARASTOMIOSPHAERA M ALM ICA 
ZONE AND AMMONITES AND APTYCHI

On the basis of presented data it can be observed that the position of 
the Malmica zone in the region of the Polish Carpathians corresponds to 
its assumed position in the Czechoslovakian part 'Of the Pieniny Klippen 
Belt (cf. B o r z a  1969), and in the Mecsek Mountains ( N a g y  1971).

The Malmica zone always occurs above the Saccocoma (Lombardia)

3 According to a more recent interpretation by D u r a n d  D e l g a  and G ą- 
s i o r o w s k i  (1971), the undivided zone V II comprises, apart from Berriasian, also 
Valanginian, while the undivided zone V III comprises Hauterivian and Barremian.
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mi'erofacies or above the miorofacies with Saccocoma (Lombardia) and 
Globochaete alpina containing Carpistomiosphaera borzai (N a g y) and 
Stomiosphaera moluccana Wa nne r .  In the region of the Silesian Car­
pathians where the microfolssils mentioned above do not form homo­
geneous microfacies but are only an accessory element in intrasparite 
layers that occur among the shale deposit (calcareous flysch), the Mal­
mica zone is situated higher in the profile than deposits containing 
specimens of C. borzai (N agy ), <S. moluccana Wanne r ,  Saccocoma 
A g a s., Globochaete alpina Lom b. Above the Malmica zone there 
alwiayis occur microfacies with CalpionelMdae B o n e t (Czechoslovakia — 
the Pieniny Mts., Hungary — the Mecsek Mts., Poland — the Pieniny), 
or deposits of calcareous flysch. Within the latter, biomicrite or intra- 
sparite intercalations contain representatives of Calpionellidae B o n e t, 
occasionally even in very numerous (Poland — the Silesian Carpathians).

The boundary of the Malmica zone with Calpionellidae is also con­
firmed by a number of zones of smaller importance. The following zones 
were 'distinguished for the first time in their borderland in the Pieniny 
region in Czechoslovakia by Bori za (1969): a) a zone with Cadosina 
(Colomisphaera) pulla, b) a zone with Chitinoidella dobeni, c) a zone 
with C. boneti, and d) a zone with Praetintinnopsella andrusovi.

In connection with Ammonites (Hungary — the Mecsek Mountains, 
Czechoslovakia — the Pfysnfiny), the position of the Malmica zone can 
be relatively well described as far as its age is concerned, i.e. above 
the Becked zone and belofw the Transitorius one. Such a position is 
not denied by other macrofossils,, mentioned above (of. p. 95), found in 
the Czechoslovakia part of the Plieniny Klippen Belt. On the other hand, 
the occurrence of the Ammonites: Ptychophyloceras ptychoicum, Pygope 
triangulus and Rhynchonella spoliata, together with specimens cf. C. bor­
zai ait the baise of the Malmica zone in the Brodno Klippe, points to the 
fact that the lower boundary of the Maiimica and of the „Borzai” zones 
runs above the bottom of Lower Tithonian. Those data also point out 
that the boundary of the Kimmeridgian and Tithonian stages is situated 
within the „Borzai zone” , in its upper part (cf. Table 1). A certain age 
'discrepancy is visible, however, at the attempt at correlation of Stomio­
sphaerids and the Malmica zone with Aptychi levels, 'as presented by 
G ą s i o r o w s k i  (1962), and D u r a n d  De l ga ,  G ą s i o r o w s k i  
(1971). In the case that is now being considered this disagreement is 
basically connected with age interpretation of the Aptychi sUbzone 
V I-1-alpha. Among others, Aptychi faunas coming from deposits in 
which the species Parastomiosphaera malmica (B o r z a) was found re­
cently, have been described as belonging to this subzone.

According to G ą s i o r o w s k i  (1962), subzone VI-1-aIphia represents 
Upper Kimmeridgian and Lower Tithoniian, i.e. it 'Corresponds to Ammo­
nite zones : from the Beckeri zone to the Ciliata one.
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The Kimmeridgian part of this suibzone is dated by the fauna (1) 
coming from Upper Nodular Limestone of the Niedizica succession and 
from Nodular or Pseudonodular Limestone of the Branisko succession. 
This fauna (1) takes up a lower position than the fauna (2) found in 
passage beds — between Nodular or Pseudonodular Limestone and 
Biancone Limestone of the Branisko succession. Fauna (2) is almost 
identical with fauna (1) (cf. G ą s i o r o w s k i ,  op. cit. p. 59). However, 
in rocks containing fauna (2) there occur Calpioneilidae, which are 
absent in rocks with fauna (1). On the basis of the aibove data, as well 
as in connection with the occurrence of Tithonian Ammonites together 
with Calpioneilidae and Aiptychd fauna (3) in Red Rogoźnik Lumadhelle, 
Aptychi faunas (2), (3), and also (4) have been numbered among Lower 
Tithonian, among appropriate Aptychi sulbzones : 

fauna (4) — subz-one VI-1-gamma 
fauna (3) — ,, VI-1-foeta 
fauna (2) — „ VI-1-alpha-upper pairt.
On the other hand, fauna (1) has been described as belonging to 

Upper Kimmeridgian (corresponding to the Beckeri zone), i.e. to the 
lower part of subzone VI-1-alpha (cf. Talble 1); it was done on the basis 
of its occurrence in rocks without Calpioneilidae, and because of its 
lower position in relation to fauna (2). On the same basis the Aptychi 
assemblage was numbered among Upper Kimmeridgian by B i r k e n -  
m a j e r  (1965). This assemblage had Ibeen described by Dr. G ą s i o ­
r o w s k i  from Aptychi shales of the Szczawnica Wyżnia — slaughter 
house profile, and later interpreted iby B i r k e n m a j e r  (op. cit.) as the 
lower part of subzone VI-1-alpha.

It could be gathered from the above data that the Malmica zone in 
the Polish part of the Pieniny Klippen Belt is of the Upper Kimmerid­
gian age and not of the Lower Tithonian one, as it was pointed out by 
the data concerning other regions.

It is still an open question whether, in fact, the Malmica zone 
occurred earlier — already in Upper Kimmeridgian in the region of the 
Polish Pieniny Mts., or whether the correlation of Aptychi with Ammo­
nites was not so precise as to give grounds for solving the problem of 
age of deposits containing the species P. malmica (Bor z  a).

It should be stressed that the correlation based on microfossils — 
microfacies does not show such a disagreement, at least an evidenced 
one, in relation to other areas. The sequence of corresponding micro­
facies is always the same (cf. Tables 2 and 3). That seems to point to 
the fact that they are important not only as the same biostratigiragphic 
zones but probably also as chronostratdigraphic ones. The biometric study 
of the species P. malmica (Borza)  from the region of the Pieniny Mts 
and the Flysch West Carpathians also confirm's this opinion (cf. Fig. 11). 

It seems then that there is ground for accepting the attempts at age
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correlation of Stontiosphaerids with Ammonites, worked out from the 
Mecsek Mts and the Czechoslovakian part of the Pieniny Mts, ais useful 
in relation to the territory of Poland. Otherwise, the eariier-than-in- 
-other-areas occurrence of the described microfacies, inclusive of the 
Malmica zone, should be considered as a special case; so far there has 
not been enough paleontological material to evidence it.

There are, however recent data that allow a modification of the 
accepted zonal sicheme of Aptychi and of further Conclusions concerning 
the attemptes at correlation with Ammonite zones. In relation to the 
works by R e m a n e  (1963, 1964) and by others, especially by L e  Hé- 
gara t ,  R e m a n e  (1968), and by A l l  eman,  Ca t a l a no ,  Fares ,  
R e m a n e  (1971), it is accepted now that the first appearance of Tin- 
tinjmidae ( =  Calpionellidae Bone t )  establishes the boundary between 
Lower and Upper Tithonian, and not between Kimmeridgian and Ti- 
thömian — as it has been generally assumed, so far.

According to this arrangement, the boundary between Lower and 
Upper Tithonian in the Aptychi scheme, woriked out by G ą s i o r o w s k i  
(1962), and D u r a n d  De l ga ,  G ą s i o r o w s k i  (1971), runs within the 
Aptychi subzone Vl-l-^alpha i.e. between fauna i(l) and (2), and not bet­
ween VI-1-gamima and VI-2-alpha (cf. Table 1) — as it was accepted 
before. In concequence, since fauna (1) is almost identical with fauna (2), 
the two faunas 'cannot be 'used to establish this boundary. Furthermore, 
within the lower part of the Aptychi subzone VI-1-alpha, there should 
run an important boundary between the Kimmeridgian and Tithonian 
stages. However, as it can be seen from investigations carried on so far, 
this boundary is not reflected in assemblages of the Aptychi faunas in 
that part of subzone "VI-1-alpha. A distinct boundary is visible only bet­
ween the faunas mentioned above and the ones belonging to zone V.

It is an open question then whether the boundary between the 
Kimmeridgian stage anid the Tithonian one can be found within zone 
VI — within the Aptychi fauna of the lower part of subzone VI-1-alpha, 
or between the fauna of zone VI and that of zone V ?

It should be observed that the Kimmeridgian age of zone V can be 
justified by the correlation of Aptychi faunas with Ammonite zones in 
the region of Swabian Albian, where the fauna corresponds to the 
„gamma” Malm and to the „delta” Malm. On the other hand, there is 
no such justification for the Kimmeridgian age (Upper Kimmeridgian) 
of the lowest part of zone VI (lower part of subzone VI-1-alpha). As it 
has been already mentioned, its age was established on the basis of 
a higher position of the faunas of this subzone in relation to the faunas 
of zone V in the Pieniny région, as well as on the basis of their lower 
position than the position of occurrence of Calpionellidae and also of 
the Tithonian Ammonites from Rogoźnik (cf. G ą s i o r o w s k i ,  1962).

It is an open question then whether the lower part of subzone
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Vl-l-alpha without GalipioneUidae corresponds exclusively to the Am­
monite zones of Hybonotum-Ciliata, or whether the Upper Kimmeridgian. 
Beckeri zone is also represented beside them — in the lowest part of the 
described Aptychi subzone. A further question is still to be answered l 
whether Uippetr Kimmeridgian is represented in the Aptychi fauna of 
the Stwaibiam Albi'am of the „'delta” Makn, numbered among zone V. As. 
it is well known, the „delta” Malm (=  Aulacostephanus psleudomutab il i s 
zone) wais numbered .among the uippeir part of Lower Kimmeridgian (sen­
su angdico) by A rk  e l l  (1956); this zone (the Pseuldomutalbilis zone) is. 
nowadays generally accepted as the uppermost zone of Upper Kimme- 
ridgian. It should be also observed that N e u m a y r  (1873) — the author 
of the „Bedkeri zone” , (included the Pseudomutabilis zone in it, while- 
distinguishing the former one. The Beckeri zone, thus understood, sensu 
N e u m a y r  (op. cit.), separated the Tenuiiobatus zone from Lower Ti­
thonian one: the Lithogiraphica zone and the Hybonotum one. Also- other 
German geologists (fide A r k  el l ,  op. cit.) approved of the age equivalent 
of the Pseudomutabilis and Bedkeri zones; recently also Z i e g l e r  (1958) 
accepted that opinion. As it can be seem from the above reasoning, it 
seems very probable that within the Aptychi zone V there may be pre­
sent an equivalent of the Beckeri zone.

It seems night that the Ammonite zones mentioned above are not 
numbered amiong different Aptychi stage®, until it has been definitely 
decided whether the Beckeri zone and the Pseudomutabilis one are 
exactly of the same age, or perhaips the Beckeri zone takes up a some­
what higher position within Upper Kimmeridgian in relation to the 
Pseudoimutabilis zone. The author of the present paper has considered 
the possibility of age correlation of the Ammonite zones mentioned 
above — as corresponding to Upper Kimmeiidgian (=  „delta” Malm — 
sensu Quens t ed t ) ,  which has expressed in literature. He thus thinks 
it is groundless to' number the lower part of subzone VI-1-alpha among 
the Beckeiri zone, or to asfsume a boundary between zone V and zone VI, 
separating Lower Kimmeridgian from Upper one. He is of the opinion 
that the Beckeri zone >can be included in the Aptychi zone V; according 
to him the boundary between Kimmeridgian and Tithonian runs between 
this zone and zone VI.

In 'conclusion, it should be pointed out the Aptychi subzone VI-1-alpha 
cannot be helpful iin establishing boundaries within Tithonian in a more 
detailed way. It happens so because of its vast age range — from the- 
Hybonotuim zone to the Trainsitoriiius one. At the same time, the assem­
blages of Aptychi faunas that beikmg to this subzone cannot ibe the basis; 
for answering the question whether deposits with the fauna of this sub­
zone, containing the P. malmica species, are of the Upper Kimmeridgian 
or of Lower Tithonian age. At the present stage of studies these faunas 
can be used for biostratigraphic purposes in connection with correspond­
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ing microfacies only (cf. Table 1). It is caused by the fact that at least 
3 different Stomiosptoaerid zones (the „Borzai zone” — pro parte, the 
JVtaknica 'zone and the Cieszynica zone =  the „Pulla” zone — sensu 
B o r za +  Chitimoidelia Zones — senisu B o r z a  1969) corespond to sub- 
zone VI-1-alpha in its lower part only.

*
* *

The new data that have been obtained recently allow a correction of 
the age range of the Aptychi suibzone VI-1 and thus of the age of some 
.formations in the region of the Silesian Carpathians and the Polish part 
of the Pieniny Kippen Belt. They have some bearing on problems of 
paleogeography and dias trophism in the Carpathian geosyncline during 
.Kimmeridgian and Tithoniiain.

I) Suggested changes in the age range of Aptychi sub zones :
a) The Upper Kimimeridgian — Dower Tithonian age accepted for 

subzone VI-1 ( G ą s i o r o w s k i ,  1962; D u r a n d  De l ga ,  Gą­
s i o r o w s k i ,  1971) should be changed into Lower and Upper 
Tithonian (lower part).

b) The Upper Kimmeridgian — Lower Tithonian age (lower part), 
accepted for subzone VI-1-ialpha (op. op. cit.), should be changed 
into Lower amid Upper Tithonian (lower part).

c) The Upper Kimmeridgian age, accepted for the lower part of 
subzone VI-l-aJph(a should be changed into Lower Tithonian.

d) The Lower Tithonian age (lower part), accepted for the upper 
part of suibzone VI-1-aflpba (op. op. cit.), should be changed into 
Upper Tithonian.

e) The Lower Tithonian age (lower part), accepted for the subzones 
VI-1-beta and VT-l-gamma should be changed into Upper Ti- 
thonian.

II) Remarks on Aptychi assemblages of the Cieszyn succession :
a) The Aptychi assemblage from Łazy—Jasienica, numbered among 

the undifferentiated subzone VI-1 ( G ą s i o r o w s k i ,  1961, 1962), 
should be numbered among fauna equivalents of the lower part 
of subzone V I-1-alpha (=  Lower Tithonian).

b) The assemblage of Aptychi breccia from the Cisownica—Tuî pro­
file, numbered among subzone VI-1 (=  Upper Kimmeridgian — 
Lower Tithonian) and accepted as Upper Kimmeridgian rather 
than Lower Tithonian ( G ą s i o r o w s k i  in: No wa k ,  1973 a), 
should be regarded as corresponding to the Lower part of sub­
zone V I-1-alpha (=  Lower Tithonian).

c) Aptychi assemblages from Kamienica, Grodziec, Pogórze near 
Skoczów, together with the „younger” assemblage from Cisowni­
ca—Tuł, numbered among suibzone VI-1 and accepted as Lower 
Tithonian ( G ą s i o r o w s k i  in: Nowak ,  1973b), should be



—  123 —

numbered among the lower part of subzone VI-1-alpha (Lower 
Tithonian).

III) Remarks concerning the age of deposits belonging to the Cieszyn
succession :
a) In the Lower Cieszyn Shales there occur Aptychi assemblages 

corresponding to the lower part of suibzone VI-1-alpha (rec.). 
Their occurrence in the Cisownica—Tuł profile in the upper part 
of the described Mtho&tratigraphic unit — Within the Malmica 
zone, points out to its Lower Tithonian age. On the other hand, 
their presence in the lower part of the Cisownica—iTuł profile 
and in the Gumma profile — within the „Botrzai zone” , gives 
grounds for numbering the above mentioned sections of profile 
of the Lower Cieszyn Shales occurring below the Malmica zone, 
among Lower Tithonian — Upper Kimmeridgian.

b) In the Cieszyn limestones, in the member with exotic material in 
limestone blocks there occurs an Aptychi fauna corresponding to 
the lower part of subzone VI-1-alpha (rec.) (cf. Lazy—Jasienica), 
as well as microfacies oorrespondiing to the Malmica zone (Kamie­
nica, Jasienica) and also to the „Borzai” and Chitinoidella (Gumna) 
zones. Most probably, the following Ammonites also come from 
this member: Hybonoticeras hybonotum  and Taramelliceras suc- 
cedens, found by O p p e l  (1865) at Radziechowy, and also the 
fauna of the Stramiberk type, with Pseudovirgatites scruposus 
among others, described by B l a s z k ę  (1911). So far, no limestone 
blocks or intercalations with Calpionellidae have been found within 
this member. Thus the latter member is of the pre-Upper Tithonian 
age (upper part of Lower Tithonian).

c) In the limes'tone member without Calpionellidae there occurs 
a Stomiosphaerid assemblage, characteristic of the „Cieszynica 
zone” (Jasienica, Kamienica, Cisownica—Tuł, the Cisownica Vil­
lage); On the other hand, representatives of Calpionellidae Bo- 
n e t  are absent there. This memlber is of the pre-Upper Tithonian 
age (upper part of Lower Tithonian), and it resembles the age 
■of the exotic member.

d) Younger members of the Ciesizyn limestones, eg. limestone mem­
bers with Calpionellidae, shale members at Góra Zamkowa and 
detritie limestones 'distinguished as „Upper Cieszyn Limestones” , 
containing Aptychi of suhztone VI-2 (Jasienica—Lazy) (cf. G ą- 
s i o r o w s k i ,  1961, 1962) and Calpionelilidae, are of the Upper 
Tithonian and Berriasiian age, and probably also of the Valangi- 
nian age.

IV) Remarks concerning the age of lithostratigraphic units of the Pie­
niny Klippen Belt:
a) The Kimmaridgiain age, accepted for the Upper Nodular Lime­
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stone without CalpioneŁLidae in the Niedzica succesion ( B i r ken-  
maje/r, 1958, 1965, 1973), should be changed into Kknmerid- 
gian —. Lower Tithonian.

b) The Kimmeridgian age, accepted for Aptychi Marls and Shales 
in the Maigura succession .(= Hulina succession — sensu S i k o ­
ra) (op. op. cit.), should be changed into Lower Tithonian.

ic) The Kimmeridgian age, accepted for the P'seudon'oduLar Lime­
stone of the Branisko1 succession i(op. op. cit.), should be changed 
into ? Upper Kimmeridgian — Lower Tithonian.

d) The Lower Tithonian age, accepted for the lower boundary of 
Cherty Limestone with Caipionellidae in the Magura (=  Huli­
na — sensu S' ikora) ,  Branisko and Pieniny successions (op. 
op. cit.) should be changed into Upper Tithonian.

e) The Lower Tithonian age, accepted for the lower boundary of 
the Duirsiztyn limestones with Calpioneilidae B o n e t  in the Czor­
sztyn succession (op. op. cit.) should be changed into Upper Ti­
thonian.

f) The Lower Tithonian age, accepted for the lower boundary of 
Red Calpiomella Limestones in the Cizertezik and Niedizica 
successions should be changed into Upper Tithonian.

g) The Lower Tithonian age, accepted for the Lower boundary of 
Upper Nodular Limestone with Caipionellidae in the Niedzica 
succession (op. op. tit.) should be changed into Upper Tithonian.

V) Remarks on Stoiriiosphaerid zones:
a) The ?Middle — ?Uipper Tithonian age accepted by the author 

for the Coiomisphaera cieszynica zone ( N o w a k  1968), should 
be 'Changed into Lower Tithonian — the upper part, according 
to the present division of the Tithonian.

b) The Lower and probably Upper Tithonian age, accepted by the 
author for the Parastomiosphaera malmica zone (op. icit.) should 
be changed, according to the present division, into Lower Titho- 
miam.

c) Because of a vast age range of the index species Coiomisphaera 
pulla (Borza) ,  the Pulla zone distinguished by the author (op. 
cit.) is now substituted by the „Borzai zone” (sensu B o r z a  1969, 
and N a g y  1971), of the age range: Upper Kimmeridgian — Lo­
wer Tithonian (lower part).

CONCLUSIONS

The Parastomiosphaera malmica (Borza)  species occurs in Tithonian 
and Berriasian deposits in the region of the Polish Carpathians. All the 
same, its abundant occurrence has been observed in Lower Tithonian
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only. It then forais a characteristic microfacies (=  the Parastomiosphae- 
ra malmica zone) with Saccocoma A g a s., Globochaete alpina L om b., 
Spumellairia an other planlktomic miorofossiis in different 'successions and 
in deposits very different from one another, as far as their lithological 
structure is concerned. This microfacies is to be found din a vast area 
of the Silesian Carpathians and the Pieniny Klippen Belt and it always 
ta'kes up the same, constant position in relation to the „Lombardia” mi- 
crofaicies with Carpistomiosphaera borzai (=  the „Borzai” zone), and to 
the microfacies with Calpionellidae Bone t ,  Its biofacial character, as 
well ais the fact that it was found in the territory of Czechoslovakia and 
Hungary, seem to point out that it might be very widely spread in the 
airea of the Mediterranean province during Lower Tithoniian. The fact 
that up till now it has not been found in other regions than the ones 
mentioned above, may be connected with unfavourable conditions of its 
préservation and recognition, among others in connection with a possible 
general silicification of deposits of that period.

With reference to the results of studies carried on in the Polish Car­
pathians and the darta obtained from the region of the Mecsek Moun­
tains and the Czechoslovakian part of the Pieniny Klippen Belt, the 
abundant occurrence of the species Parastomiosphaera malmica (Borza) ,  
connected with its development optimum, can be regarded as an indi­
cation of the Lower Tithonian age.

translated by E. Smolak
Institute of Geology
Carpathian Branch
Skrzatów 1, 31-560 Kraków (Poland)
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STRESZCZENIE

W ostatnim dziesięcioleciu opisano z obszaru CSRS (Pieniny), Wę­
gier (Góry Mecsek) i Karpat Polskich (Śląsk Cieszyński, Pieniny) proble­
matyczne mikroskaimiendałości pod nazwą Parastomiosphaera malmica 
(Borza) ,  mające istotne znaczenie 'dla celów mikrobios traty graficznej 
korelacji jury górnej (K. Bor za ,  1964, 1969; I. Nagy ,  1966, 1971; W. 
No wa k ,  1965, 1968, 1973 a, 1973 b).
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W wytnilku badań na różnych obszarach ustalono, że występują one 
zwykłe masowo, tworząc charakterystyczną mikrofację (por. tabl. 1—3), 
z udziałem członów płanktonicznego kiryndida Saccocoma Agas. ,  zoo- 
spor Globochaete alpina L o mb a r d ,  promienie I  in., zaznaczającą się na 
pograniczu dwu ważnych mikrofacji o szerokim rozprzestrzenieniu: mi- 
krofaoji ,,lombardiowej’’ (w spągu) i mikrofacji kallpi on ell o wej (Calpio­
nellidae Bon  et).

Niniejsza praca jest poświęcania ściślejszemu zdefiniowaniu zony Para­
stomiosphaera malmica, jej zasięgu wiekowego oraz znaczeniu 'dla kore­
lacji utworów diolniego itytonu, w nawiązaniu do wyników uzyskanych ze 
studium biometrycznego wykonanego przez autora 'na podstawie mate­
riału z Karpat Polskich.

W Karpatach Polskich mikrofację z P. malmica (B o r z a) stwierdzono 
w bardzo różnych pod względem wykształcenia litologicznego utworach. 
Na Obszarze Pienin (por. fig. 2 i 7—10) w  sukcesji huldńskiej jest 'orna obec­
na bądź w wapieniach pseudobulastych (Szczawnica Wyżnia—Zabanii- 
szcze), bądź w łupkach aptychowych (Szczawnica Wyżnia — rzeźnia, p. 
Grajcarek); w sukcesji niedzickiej — w wapieniach bulastych bez kalpio- 
nell (skałki: „wschodnia” i „zachodnia” powyżej Niedzicy — wsi; „wodo­
spad” w Dolinie Kosairzyskdej — Buwałd; kamieniołom w Dolinie Rosa- 
nzyskiej — Buwałd); w sukcesji brainiskiej — w wapieniach pseudobula­
stych z rogowcami (Kapuśnica). W Karpatach Śląskich (fig. 1 i 5—6), 
gdzie utwory jury górnej wykształcone są w facji fliszu wapiennego, wy­
stępuje ona bądź w stropie dolnych łupków cieszyńskich — zaznaczając 
się wzbogaceniem ławic mikrytowych i intrasparitowych w okazy P. mal­
mica (B o r z  a) (profil: Cisowinioa Tuł), bądź jest reprezentowana w blo­
kach wapieni — mikryitach, występujących na wtórnym złożu w ogniwie 
łupków z blokami egzotykowymi, rozwiniętym w spągu wapieni cieszyń­
skich (Cisownica^wieś, Kamienica, Jasienica).

W wyniku zbadania rozmieszczenia gatunku P. malmica (B o r z a) 
i jego częstotliwości ’występowania w powyższych sukcesjach można było 
ustalić jego rozprzestrzenienie (zasięg) wiekowe oraz optima rozwojowe 
(por. fig. 4). W sukcesji cieszyńskiej stwierdzono go w szeregu ogniw, po­
czynając od wapieni stomiosferidowych w stropie dolnych łupków cieszyń­
skich przez ogniwo łupków z egzotykami, wapienie „pod-kałpionellowe” , 
do wapieni z tinitinnidami (Calpionellidae B o n e  t) beriasu włącznie. Po­
zwala to na orientacyjne zakreślenie zasięgu wiekowego tego gatunku na 
obsizarze polskiego Śląska Cieszyńskiego — na tytoń dolny — berias.

Częstotliwość jego występowania w wyżej wymienionych ogniwach 
jednakże jest zmienna (por. fig. 4). Waha się ona od obfitego nagromadze­
nia w stropie dolnych łupków cieszyńskich (ogniwo wapieni stomiosferi­
dowych) do pojedynczych egzemplarzy w obrąbie pozostałych ogniw. Sto­
sunki te odnoszą się zarówno do ilościowego udziału form, przez które jest 
reprezentowany gatunek P. malmica (B o r z a), jak i jego liczebności
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w ogóle. Podobną obfitość jak w stropie dolnych łupkóiw cieszyńskich 
stwierdza się jedynie w blokach wapieni w ogniwie <z egzotykami. W tych 
jednakże profilach, gdzie powyższe bloki występują (Cisowmica-wieś, Ka­
mienica, Jasienica) ogniwo wapieni stomiosferlidowych — prawdopodob­
nie w 'wyniku erozji ? podmorskiej — jesit nieobecne.

Na przykładzie zbiorczego profilu sukcesji 'cieszyńskiej, skonstruowa­
nego na podstawie cząstkowych profilów Gumna, Cifiownica—Tul, Jasie­
nica, można było ustalić, że omawiany gatunek posiada na obszarze pol­
skiego Sląslka Cieszyńskiego tylko jedno optimum rozwojowe (potr. fig. 4) 
i może być orno -tutaj stosunkowo dokładnie wyznaczone. Zaznacza się ono 
powyżej „zony borzai” , a poniżej „zony cieszynica” i Calpioneilidae B o- 
n e t oraz wiąże się, jak już wspomniano, z ogniwem wapieni stomiosferi- 
dowych w stropie łupków cieszyńskich dolnych.

W nawiązaniu do wyników badań wykonanych na obszarze 'pienińskim, 
oraz w oparciu o wyniki studium biometrycznego (por. fig. 11) można było 
ustalić, że temu optimum rozwojowemu odpowiada w różnych sukcesjach 
pienińskiego pasa skałkowego moment rozwoju mikrofacji z P. malmica. 
Wobec zgodności następstwa szeregu wyróżnionych mikrofacji na terenie 
Karpat Polskich moment ten możnia również uznać za zgodny w czasie 
z pojawieniem się omawianej mikrofacji 'na obszarze czechosłowackiej 
części pienińskiego pasa skałkowego (K. Bor za ,  1969) oraz na obszarze 
Gór Meosek (I. Nagy ) ,  (por. tab. 2—3).

Przedstawiony sposób występowania gatunku Parastomiosphaera mal­
mica (Borza) ,  m. in.: obfitość jego występowania — w krótkim okresie 
czasu — w stałej pozycji — na rozległym obszarze — niezależnie od wy­
kształcenia litologicznego utworów, ma wszelkie cechy wartościowej zony 
biostratygraficznej. W nawiązainliu do nazwy gatunku indeksowego oraz 
wcześniejszych supozycji (K. B orza,  1969; I. Nagy ,  1971; W. N o  wak,  
1965, 1968) przyjęto dla niej nazwę „zony Parastomiosphaera malmica” .

W pracy (str. 91) podano' jej definicję oraz w nawiązaniu do znalezisk 
makro- i mikroskamieniałości — w tym również zrektyfikowanych 'wieko­
wo kalpionell (F. A l l e m a n n ,  R. C a t a l a n o ,  F. Far es ,  J. Re  m a- 
n e, 1971), Określono jej wiek jako dolnotytoński.

Ponadto, w nawiązaniu do próby korelacji z zonami aptychowymi (str. 
116), rozważono w (pracy możliwość skorygowania granic zasięgu wieko­
wego VI poziomu aptychowego (sensu S. M. G ą s i o r o w s k i ,  1962; M. 
D u r a  n d De l ga ,  S. M. G ą s i o r o w s k i, 1971 ), sugerując ogranicze­
nie go (wyłącznie do piętra tytońskiego (por. tab. 1). Zaproponowano 
w związku z powyższym (str. 122) wiekowe zrektyfikowanie niektórych 
jednostek lit ostra tygraf iczny eh górnej jury Karpat.

Instytut Geologiczny 
Oddzibł Karpacki w  Krakowie 
ul. Skrzatów 1, 31-560 Kraków
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E X PLA N A T IO N S  OF PLATES  
O BJAŚNIEN IA  TABLIC

Plate —  Tablica I

Fig. 1. Intrasparite with Parastomiosphaera malmica ( B o r z a ) ;  Lower Cieszyn 
Shales, the Malmica zone ( =  Lower Tithonian); the Cieszyn succession: 
Cisownica —  Tuł (CT 41). X 90 

Fig. 1. Intrasparyt z Parastomiosphaera malmica ( B o r z a ) ;  dolne łupki cieszyń­
skie, poziom Malmica ( =  tytoń dolny); sukcesja cieszyńska: Cisownica —  
Tuł (CT 41). X 90

Fig. 2. As above. On the right hand —  a transverse section of the specimen 
P. malmica ( B o r z a )  X 320 

Fig. 2. Jak wyżej. W  polu widzenia po prawej poprzeczne cięcie okazu P. malmica 
( B o r z a )  X 320

Plate —  Tablica II

Fig. 1— 2. Intrasparite with Parastomiosphaera malmica ( B o r z a ) ;  a block of 
limestones of the Malmica zone; Cieszyn Limestones: shales with exotic 
blocks member (upper part of the Lower Tithonian); Cieszyn succession: 
Cisownica —  wieś (Ca 12). X 320 

Fig. 1— 2. Intrasparyt z Parastomiopshaera malmica ( B o r z  a); blok wapienia z po­
ziomu Malmica; wapienie cieszyńskie: ogniwo łupków z blokami egzo- 
tykowymi (górna część tytonu dolnego); Sukcesja cieszyńska: Cisow­
nica —  wieś (CA 12). X 320

Plate —  Tablica III

Fig. 1. Intrasparite with Parastomiosphaera malmica ( Bo r z a ) ;  a block of lime­
stones of the Malmica zone; Cieszyn Limestones: Shales with exotic blocks 
member (Upper part of the Lower Tithonian); the Cieszyn succession: 
Kamienica (K-4-7) X 90 

Fig. 1. Intrasparyt z Parastomiosphaera malmica ( B o r z a ) ;  blok wapienia z po­
ziomu Malmica; wapienie cieszyńskie: ogniwo łupków z blokami egzotyko- 
wymi (górna część tytonu dolnego); sukcesja cieszyńska: Kamienica (K-4-7). 
X 90

Fig. 2. As above. On the left hand —  a transverse section of the specimen 
P. malmica ( B o r z a ) ;  on the right —  a transwerse section of Cadosina 
ex gr. semiradiata W a n n e r  

Fig. 2. Jak wyżej. W  polu widzenia: po lewej poprzeczne cięcie okazu P. malmica 
( Bo r z a ) ,  po prawej poprzeczne cięcie Cadosina ex gr. semiradiata W a n ­
n e r  X 320

Plate —  Tablica IV

Fig. 1. Saccocoma (Lombardia) microfacies with Parastomiosphaera malmica (B o- 
r za ) ;  Nodular Limestones; Hungary —  the Mecsek Mts, the Magyaregregy 
profile (a quarry with diabas intrusions). WRL/18/72. X 60 

Fig. 1. Mikrofacja sakkokomowa (lombardiowa) z Parastomiosphaera malmica (B o- 
r za ) ;  wapienie bulaste; Węgry —  Góry Mecsek, profil Magyaregregy (ka­
mieniołom z intruzjami diabazów). WRL/18/72. X 60 

Fig. 2. Microfacies with Parastomiosphaera malmica ( B o r z a ) ;  the Malmica zone;
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the Hulina succession, Pseudonodular Limestones; Zabaniszcze (Zab./29/S/70). 
X 60

Fig. 2. Mikrofacja z Parastomiosphaera malmica ( Bo r z a ) ;  poziom Malmica; suk­
cesja hulińska, wapienie pseudobulaste; Zabaniszcze (Zab./29/S/70). X 60 

Fig. 3. Radiolarian microfacies with Parastomiosphaera malmica ( B o r z a ) ;  Hulina 
succession, siliceous limestone intercalations in variegated shales (? =  Red 
Radiolarites after W. S i k o r a  1971); Zabaniszcze (Zab./30/5/70). X 60 

Fig. 3. Mikrofacja radiolariowa z Parastomiosphaera màlmica (B o r z a); sukcesja 
hulińska, wkładka skrzemieniałego wapienia w  łupkach pstrych (? =  radio­
laryty czerwone sensu W. S i k o r a  1971); Zabaniszcze (Zab./30/5/70). X 60 

Fig. 4. Microfacies with Parastomiosphaera malmica ( Bo r z a ) ;  the Malmica zone, 
the Hulina succession, Pseudonodular Limestones; Szczawnica Wyżnia —  
Zabaniszcze (Zab./32/5/70). X 60 

Fig. 4. Mikrofacja z Parastomiosphaera malmica ( B o r z a ) ;  poziom Malmica; suk­
cesja hulińska, wapienie pseudobulaste; Szczawnica —  Zabaniszcze (Zab./ 
32/5/70). X 60

Plate —  Tablica V

Fig. 1. Parastomiosphaera malmica ( Bo r z a ) .  Saccocoma (Lombardia) microfacies 
with P. malmica-, Nodular Limestones; Hungary —  the Mecsek Mts; the 
Magyaregregy profile (a quarry with diabas intrusions) WRL/18/72. X 320 

Fig. 1. Parastomiosphaera malmica (B o r z a). Mikrofacja sakkokomowa (lombardio- 
wa z P. malmica; wapienie bulaste; Węgry —  Góry Mecsek, profil Magyare­
gregy (kamieniołom z intruzjami diabazów). WRL/18/72. X 320 

Fig. 2. Saccocoma (Lombardia) microfacies with Parastomiosphera malmica (B o- 
r za ) ;  the Malmica zone; the Branisko succession, Pseudonodular Lime­
stones; Kapuśnica (Kap./15). X 90 

Fig. 2. Saccocoma (Lombardia) microfacies with Parastomiosphaera malmica (B  o- 
r z a); poziom Malmica; sukcesja braniska, wapienie pseudobulaste; Kapuś­
nica (Kap./15). X 90

Plate —  Tablica VI
Fig. 1. Parastomiosphaera malmica (B o r z a). Microfacies with P. malmica, the 

Malmica zone; the Hulina succession, Marls and Shales with Aptychi (sub- 
zone VI-1-alfa-lower part); Szczawnica Wyżnia, the Grajcarek stream —  
slaughterhouse (Szcz/1/70). X 320 

Fig. 1. Parastomiosphaera malmica ( Bo r z a ) .  Mikrofacja z P. malmica, poziom 
Malmica; sukcesja hulińska, margle i łupki aptyehowe (podpoz. V I-1 -alfa —  
część dolna); Szczawnica Wyżnia, potok Grajcarek —  rzeźnia (Szcz/1/70). 
X 320

Fig. 2. Microfacies with Parastomiosphaera malmica ( B o r z  a), the Malmica zone, 
the Hulina succession, Marls and Shales with Aptychi (subzone V I-1 -alfa —  
lower part); Szczawnica Wyżnia, the Grajcarek stream —  slaughterhouse 
(Szcz/1/70). X 90

Fig. 2. Mikrofacja z Parastomiosphaera malmica ( B o r z  a), poziom Malmica; suk- 
secja hulińska, margle i łupki aptyehowe (podpoz. V I-1 -alfa —  część dolna); 
Szczawnica Wyżnia, potok Grajcarek —  rzeźnia (Szcz/1/70). X 90

Plate —  Tablica V II

Fig. 1. Parastomiosphaera malmica ( B o r z  a). Microfacies with P. malmica, the 
Malmica zone; the Hulina succession, Marls and Shales with Aptychi (sub­
zone VI-1 -alfà —  lower part); Szczawnica Wyżnia, the Grajcarek stream —  
slaughterhouse (Szcz/3/70). X 320

9*



—  133 —

Fig. 1. Parastomiosphaera malmica ( Bo r z a ) .  Mikrofacja z P. malmica, poziom 
Malmica; sukcesja hulińska, margle i łupki aptychowe (podpoz. V I-1 -alfa —  
część dolna); Szczawnica Wyżnia, potok Grajcarek —  rzeźnia (Szcz/3/70). 
X 320

Fig. 2. Microfacies with Parastomiosphaera malmica ( B o r z  a) and Lamellaptychus, 
the Malmica zone; the Hulina succession, Marls and Shales with Aptychi 
(subzone VI-1-alfa —  lower part); Szczawnica Wyżnia, the Grajcarek 
stream —  slaughterhouse (Szcz/3/70). X 90 

Fig. 2. Mikrofacja z Parastomiosphaera malmica ( B o r z a )  i Lamellaptychus, po­
ziom Malmica; sukcesja hulińska, margle i łupki aptychowe (podpoz. V I- 
-1-alfa —  część dolna); Szczawnica Wyżnia, potok Grajcarek —  rzeźnia 
(Szcz/3/70). X 90

Plate —  Tablica V III

Fig. 1. Saccocoma (Lombardia) —  Radiolarian microfacies with Parastomiosphaera 
malmica ( B o r z  a), the Malmica zone; the Niedzica succession, Upper 
Nodular Limestones without Calpionella; the „west” klippe above the N ie­
dzica village (Ni/80/5/70). X 90 

Fig. 1. Mikrofacja sakkokomowo (lombardiowo) —  radiolariowa z Parastomiosphaera 
malmica ( B o r z  a), poziom Malmica; sukcesja niedzicka, wapień bulasty 
górny bez kalpionell; skałka „zachodnia” powyżej Niedzicy —  wsi (Ni/80/5/70). 
X 90

Fig. 2. Parastomiosphaera malmica ( B o r z a )  (Explanation see above). X 320 
Fig. 2. Parastomiosphaera malmica ( B o r z a )  (Objaśnienia patrz wyżej). X 320

Plate —  Tablica IX

Fig. 1. Saccocoma (Lombardia) —  Radiolarian microfacies with Parastomiosphaera 
malmica ( B o r z  a), the Malmica zone; the Niedzica succession, Upper No­
dular Limestones without Calpionella; the „east” klippe above the Niedzica 
village (Ni 81/2/70). X 90 

Fig. 1. Mikrofacja sakkokomowo (lombardiowo) —  radiolariowa z Parastomio­
sphaera malmica ( B o r z  a), poziom Malmica, sukcesja niedzicka, wapień 
bulasty górny bez kalpionell; skałka „wschodnia” powyżej Niedzicy wsi 
(Ni 81/2/70). X 90

Fig. 2. Parastomiosphaera malmica ( B o r z  a). (Explanation see above). X 320 
Fig. 2. Parastomiosphaera malmica ( B o r z  a). (Objaśnienie patrz wyżej). X 320

Plate —  Tablica X

Fig. 1. Saccocoma (Lombardia) —  Globochaete microfacies with Parastomiosphaera 
malmica ( B o r z a ) ;  the Niedzica succession, Upper Nodular Limestones 
without Calpionella; the „east” klippe above the Niedzica village (Ni 81/4/70). 
X 90

Fig. 1. Mikrofacja sakkokomowo (lombardiowo) globochetowa z Parastomiosphaera 
malmica ( B o r z  a); sukcesja niedzicka, wapień bulasty górny bez kalpio­
nell; skałka „wschodnia” powyżej Niedzicy wsi (Ni 81/4/70). X 90 

Fig. 2. Parastomiosphaera malmica ( B o r z a )  (Explanation see above). X 320 
Fig. 2. Parastomiosphaera malmica ( B o r z a )  (Objaśnienie patrz wyżej). X 320

Plate —  Tablica X I

Fig. 1. Saccocoma (Lombardia) —  Radiolarian microfacies with Parastomiosphaera 
malmica ( B o r z  a), the Malmica zone, the Niedzica succession, Upper No­
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dular Limestones without Calpionella, the Kosarzyska Valley —  Buwałd; 
the quarry (Bu 9/70). X 90 

Fig. 1. Mikrofacja sakkokomowo (lombardiowo) —  radiolariowa z Parastomios- 
phaera malmica ( B o r z  a), poziom Malmica; sukcesja niedzicka, wapień 
bulasty górny bez kalpionell; Dolina Kosarzyska —  Buwałd; kamieniołom 
(Bu 9/70). X 90

Fig. 2. Parastomiosphaera malmica ( Bo r z a ) .  (Explanation see above). X 320 
Fig. 2. Parastomiosphaera malmica ( B o r z  a). (Objaśnienie patrz wyżej). X 320

Plate —  Tablica X II

Fig. 1. Saccocoma (Lombardia) —  Radiolarian microfacies with Parastomiosphaera 
malmica ( B o r z  a), the Malmica zone; the Branisko succession, Pseudo­
nodular Limestones; Kapuśnica (Kap. 15/70). X 90 

Fig. 1. Mikrofacja sakkokomowo (lombardiowo) —  radiolariowa z Parastomios- 
phaera malmica ( B o r z  a), poziom Malmica; sukcesja braniska, wapień 
pseudobulasty; Kapuśnica (Kap. 15/70). X 90 

Fig. 2. Parastomiosphaera malmica ( B o r z  a). (Explanation see above). X 320 
Fig. 2. Parastomiosphaera malmica ( B o r z  a). (Objaśnienie patrz wyżej). X 320




