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Abstract: Distribution and variability of Calpionella alpina Loreng,
C. elliptica Cadisch and of intermediate forms as revealed by biometrical analysis
of specimens from five profiles of the Cieszyn Limestones of the Silesian Series in
the Polish Cieszyn Silesia are presented. In the Upper Tithonian, both C. alpina and
C. elliptica are equally common. In the Berriasian — ? Valanginian, C. alpina clearly
prevails (more than 80 per cent of specimens). The species are represented by small
and medium specimens, and, in the lower part of the Berriasian, there are also large
specimens of C. alpina. Small specimens prevail, constituting 70 to 100 per cent of
assemblages Abundance of small loricae determined as C. alpina seems to imply that
these are not really oblique sections of C. elliptica.

INTRODUCTION

The first to report Tintinnids from the Cieszyn Limestones was Z. Su j-
kowski (1932); he determined his specimens as Calpionella alpina
Lorenz. .

The present author found abundant Tintinnids, belonging mainly to
the genus Calpionelle Lorenz, in the Upper Tithonian — Berriasian —
?Valanginian Cieszyn Limestones in the Cieszyn Silesia.

The aim of the study was to present the variability of the specimens
of C. alpina Loremz and C. elliptica Cadisch and to establish the
relations between these forms.

Diagnoses of Th. Lorenz (1902) and J. Cadisch (1932) were
followed, supplemented by the values of elongation of loricae, a criterion
introduced by J. Remané (1962, 1964).

The material dealt with here may be distributed in three groups:
(1) Calpionella alpina — L/l (elongation of lorica) << 1.25 (Fig. 1a); (2) forms
intermediate between C. alpina and C. elliptica — 1.25<<L/1<<1.34 (Fig. 1b);
(3) C. elliptica — L/l > 1.35 (Fig. lc).

Besides, the present material was classified on absolute dimensions in
small, medium and large forms. These are not conceived as systematical
units of a lower order; the present author believes that they may occur
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in different systematical units, also in those of the lower order (subspecies)
distinguished not on dimensions, but on shape (cf. alse M. Durand
Delga, in: M. Durand Delga and M. Gutnic 1966).

Fig. 1. Schematized outlines of Calpionellae., a — C. alpina Lor.;
b — form intermediate between C. alpina and C. elliptica; ¢ —
C. elliptica Cad.; L — length of lorica; | — width of lorica; u —
width of oral oppening; L/l — elongation of lorica
s Fig. 1. Schematyczne zarysy postaci Calpionella, a — zarys postaci
Calpionella alpina Lor.; b — zarys o postaci podredniej C. alpina
Lor. — C. elliptica Cad.; ¢ — zarys o postac C. elliptica Cad.;
L — dlugoéé loriki; I — szeroko§é loriki; u — szeroko§é ujscia;
L/l — elongacja loriki

[

The ,,small” and ,large” specimens described in the present paper are
not comparable, the former to the ,kleine Form von C. alpina” of Doben
(1962), called by him C. alpina cadischi n. subsp., the latter to C. alpina
grandis n. subsp. (grosse Form von C. alpina). Small specimens of C. alpina
were called C. cadischin. sp. by J. Deflandre and M. Rigaud-De-
flandre (1949); this name is here rejected as a ,,nomen nudum®.

The relation: L = length of lorica/l = width of lorica, was measured
in about six hundred specimens. The thin sections derived from the
following profiles: Cieszyn — Goéra Zamkowa (castle hill), Nos GZ1 —
GZ72, Jasienica, Nos J22 — J82, Kozy, Nos Kz 10 — Kz 162, Lipnik, Nos
Lop 2 — Lop 78, and Kamienica, Nos Kp 4 — Kp 207, and are kept in the
Geological Institute, Cracow.

The samples derived from wvarious deposits. 58 per cent of samples
was from biopelmicrites, 4 per cent from biopelmicrites containing laminae
of intrasparites, 26 per cent from intrasparites, 6 per cent from limestones
intermediate between intrasparites and biopelmicrites, 6 per cent from
marls.

The number of specimens measurable in particular thin sections
depended on lithology, being 1 to 36 in biopelmicrites, up to 24 in
biopelmicrites with intrasparitic laminae, up to 20 in intrasparites. up to
28 in intrasparites passing in biopelmicrites, and up to 13 in marls.

Measurements were made in microscope with an objective 20 x, ocular
5 x; the error is +0.1 p.

The author gratefully acknowledges the great help he received from
Professor Franciszek Bieda, of the Academy of Mines and Metallurgy,
who most kindly read the manuscript and made many valuable suggestions.
Thanks go also to Dr S. Gasiorowski who kindly adjusted and translated
the polish text.
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DESCRIPTION OF PROFILES AND REMARKS ON THE AGE OF THE CIESZYN
LIMESTONES

The specimens dealt with in the present paper were derived from the
Upper Tithonian — Berriasian — ?Valanginian Cieszyn Limestones of the
Silesian Series in the Polish Cieszyn Silesia, Western Carpathians. The
samples were collected in the following localities:

1. Cieszyn, castle hill. The age of the deposits outaropped is uppermost
Tithonian (Cieszyn I) — lower part of Berriasian (Cieszyn II). These are
Cieszyn Limestones, developed mainly as shales (70%), intercalated by
biopelmicrites and marls. The thickness of the outcropped rocks is ca.
15 m, of which less than half belongs to the Tithonian. Calpionella alpina
Lor. and C. elliptica Cad. were found by M. Ksigzkiewicz (in:
J.Burtandéwna et al. 1937; F. Bieda et al 1963). The present
author (cf. W. No wa k 1967) determined the following forms:

Upper Tithonian: Crassicollaria intermedia (Durand Delga) —
R 1, Calpionella ex gr. alpina Lor. — R-C, C. elliptica Cad. — R, C. sp.
(intermediate between C. alpina and C. elliptica) — R, Tintinnopsella
carpathica (Murg. et Filip.) — R-F;
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Fig. 2. Calpionella alpina Lor. and C. elliptica Cad. from the Upper Tithonian
and the lower part of the Berriasian in castle hill in Cieszyn. Scatter diagram for
L/l and l. Measurements of 21 specimens from the Upper Tithonian (circles and
italics) and 94 specimens from the lower part of Berriasian
Pig. 2. Korelacja L/l i 1 okazéw z grupy Calpionella alpina Lor. i Calpionella
elliptica Cad. z gbérnego tytonu i mnizszego beriasu Géry Zamkowej (Cieszyn) L —
dtugosé loriki (wraz z kolnierzem); I — szerokos$é loriki

Uwaga: Pomiary 115 okazéw (tyton gémy — 21 okazéw, berias nizszy — 94). Dane
dotyczace gérnego tytonu oznaczono koétkami, cyfry pisane kursywa
DA ;

! R — rare, F — moderately frequent, C — common, A — abundant.



— 574 —

Lower part of Berriasian: Crassicollaria intermedia (Durand Del-
ga) — R-F, C. parvula Remané — R-F, C. massutiniana (Colom) —
R, Calpionella ex gr. alpind — R-A, C. ellintica — R-F, C. sp. — R-F,
Calpionellopsis cf. oblonga (Cadisch) — R, Calpionellites darderi (C o-
lom) — R-F, Remaniella cadischiana (Colom) — R, Tintinnopsella
carpathica (Murg. et Filip.) — R-F. '

2. Jasienica mear Bielsko-Biala, quarry near lime kiln. The Cieszyn
Limestones are underlain by Infra-Calpionella Limestones and Lower
Cieszyn Shales, devoid of Tintinnids. The Cieszyn Limestones represent
the transition between the -Tithonian and the Berriasian. They are
developed as intrasparites (58%) and biopelmicrites, intercalated by shales,
and, subordinately, by marls (cf. W. Nowak 1968b), 17 m thick, of
which 15 m belong to the Berriasian. The age was determined on
Tintinnids and aptychi (S. M. Ggsiorowiski 1961, 19621; W. Nowak
1966, 1968a, 1968b). The following forms occur:

Upper Tithonian: Crassicollaria intermedia — R, Calpionella ex gr.
alpina — R, C. elliptica — R, C. sp. — R-F, Tintinnopsella carpathica — R;

Lower part of Berriasian: Crassicollaria intermedia — F-F, C. parvu-
la — R-F, C. massutiniana — R, C. elongata Nowak — R-F, C. postti-
thonica Now ak — R, Calpionella ex gr. alpina — R-C, C. elliptica — R,
C. sp. — R-F, Calpionellopsis oblonga — R, C. simplex (Colom) —
R, Remaniella cadischiana — R, Tintinnopsella carpathica — R, T. batalleri
Colom — R.

3. Kozy near Bielsko-Biala, quarry to the south of the highway. There
is outcropped the middle part of the Cieszyn Limestones, representing the
middle part of the Berriasian. The lithological development is similar to
that in Jasienica, excepted the lower amount of the intrasparites (<< 39%).
The thickness of the deposits outcropped is 15.0 m. Dating by the following
Tintinnids; '

Crassicollaria intermedia — R-F, C. parvula — R, C. massutiniana —
R, Calpionella ex gr. alpina — R-C, C. elliptica — R, C. sp. — R, Lorenziella
hungarica Knauer et Nagy — R, Calpionellites darderi — R, Tin-
tinnopsella carpathica — R, T. longa (Colom) — R, Amphorellina
subacuta Colom — R, Colomiella aff. mexicana Bonet — R.

Besides, some meters below the lowest bed with these Tintinnids,
Conobelus conicus Blainv. determined by B. Kokoszyrska was
found.

4, Lipnik III, outcrops at Lipnik in the stream to the south of the road
from Lipnik to Straconka. There occurs the higher part of the Cieszyn
Limestones, representing the upper part of the Berriasian, developed as
dark shales intercalated by intrasparites (33%), marls and biopelmicrites,
ca. 4 m thick. Dating on the following Tintinnids:

Crassicollaria parvula — R, Calpionella ex gr. alpina — R-F, C. ellipti-
ca — R, C. sp. — R, Stenosemellopsis hispanica (Colom) — R, Loren-
ziella aff. hungarica — R, Calpionellopsis oblonga — R, Calpionellites
darderi — R, C. dadayi Knauer — R, Remaniella cadischiana — R,
Tintinnopsella carpathica — R, T. longa — R, ?Favelloides sp. — R, Am-
phorellina subacuta — R, Salpingellina laevantina Colom — R, Colo-
miella aff. mexicana — R,

5. Kamienica III, outcrop at Kamienica in the stream to the east of lime

1 The assemblages localized by Gasiorowski in Y.azy partly derive from
this profile.
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kiln. There are outcropped deposits transitional between the - Cieszyn
Limestones (uppermost part of Benriasian — ?Valanginian) and the Upper.
Cieszyn Shales (Valanginian — Hauterivian). The latter contained only
redeposited sporadic specimens of Calpionella alpina. The former are:
represented by intrasparites (25%), shales, marls and biopelmicrites, and,
subordinately, thin intercalations of subquartzarenitic limestones, the total
thickness being 7.50 m. The dating was based on the following Tintinnids:
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Fig. 3. Calpionella alpina  Lor. and C. elliptica Cad. from the lower part of
Berriasian in Jasienica (126 specimens — cirdles and italies) and from the middle
part of the Berriasian in Kozy. (133 specimens). Scatter diagram for L/l and 1
Fig. 3. Korelacja L/l :1 okazéw z grupy Calpionella alpina L or. i Calpionella ellipti-
~ca Cad. z nizszego beriasu w Jasienicy i posredniego beriasu w Kozach

Uwsga: Pomiary 259 okazéw (berias nizszy Jasienicy — 126 okazéw, berias posredni
Kéz — 133). Dane dotyczace beriasu Jasienicy oznaczone kélkami i cyframi pisanymi.
 kursywa
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Assemblage in the lower part of the profile: Crassicollaria parvula
(small and narrow specimen) — R, Calpionella ex gr. alpina — R-F, C. elli-
ptica — R-F, C. sp. — R, Tintinnopsella carpathica — R, T. longa — R,
Amphorellina subacuta — R.

L

L

29
28 1
27

6 1
26 a) »

S T R b o
24 . 9 x
23 : ;

214 :
: ‘-,. !

204 5 X AN :
r9 A RN ‘

C elllﬁtca

18 Tpe N
174 ]
1'61 \. :
1751 :

o« ® N
oot -0__g\___9'\7—-__' intermediata
@® v N forms

141 /1
r3l N é

Y A B
10 1

09; \
08 ~Q_—7F .

C-al}n’.na

small medium large

Fig. 4. Calpionella alpina Lor. and C. elliptica Cad. from the lower part of
Berriasian in Jasienica. Specimens from a — intrasparites; b — biopelmicrites; ¢ —
marnls. Other symbols see Fig. 2
Fig. 4. Wielko$§¢é wymiaréw i stosunek L/l:1 u okazéw z grupy Calpionella alpina
Lor. i Calpionella elliptica Cad. z nizszego beriasu Jasienicy, w zaleznosci od cha-
rakteru litologicznego skal! analizowanych w plytkach cienkich. a — okazy z wapieni
o typie ,,intrasparite’”; b — okazy z wapieni o typie ,,biopelmicrite”; ¢ — okazy z mar-
gli. Inne objasnienia patrz fig. 2

Assemblage in the upper part of the profile: Calpionella ex gr. alpina —
R-A, C. ellitpica — R, C. sp. — R, Stenosemellopsis hispanica (small
specimen) — R, Calpionellopsis simplex — R, Remaniella cadischiana —
R, Tintinnopsella carpathica — R, Colomiella aff. mexicana — R.
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Fig. 5. Calpionella alpina Lor. and C. elliptica Cad. from the upper part of

Berriasian in Lipnik III (101 specimens — circles and italics) and 103 specimens from

the uppermost Berriasian — ?Valanginian of Kamienica III. Scatter diagram for L/
and l. Other symbols see Fig. 2

Fig. 5. Korelacja L/l : 1 okazéw z grupy Calpionella alpina Lor. i Calpionella elliptica
Cad. z wyzszego beriasu Lipnika III i najwyzszego beriasu — ?walanzynu Ka-
mienicy III

Uwaga: Pomiary 204 okazéw (berias Lipnika III: 101 okazdw; berias — ?walanzyn
Kamienicy III: 103). Dane dotyczace beriasu Lipnika III oznaczono kélkami i cyframi
pisanymi kursywa. Inne objasnienia patrz fig. 2

VARIABILITY OF CALPIONELLA ALPINA LOR. AND C. ELLIPTICA CAD.
IN THE CIESZYN LIMESTONES

As shown in graphic presentations the assemblages of Calpionella
alpina and C. elliptica from the above described profiles of the Cieszyn
Limestones are fairly variable, both in the quantitative composition and
in the dimensions of specimens.

Three groups of specimens may be distinguished: small, medium and
large.

Small specimens predominate in all the assemblages. They are most
frequent in the Upper Tithonian (Cieszyn I) and about the limit of the
Berriasian — Valanginian (Kamienica III), and less frequent in the lower
part of the Berriasian in Jasienica (Fig. 14, Table VI). Medium specimens
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are generally less abundant: they are most frequent in the lower part of
the Berriasian in Jasienica, and rare both in the Upper Tithonian (Cie-
szyn I) and about the limit of the Berriasian and Valanginian (Kamieni-
ca III). The lange specimens occur exclusively in the lower part of the
Berriasian (Cieszyn II, Jasienica).

Size frequency distribution is different in C. alpina Lor., C. elliptica
Cad., and in intermediate forms. Small C. alpina are most frequent in
the Upper Tithonian (Cieszyn I) and about the limit of the Berriasian and
Valanginian (Kamienica III), and are very rare in the lower part of the
Berriasian in Kamienica. The distribution of the small intermediate forms
is similar, but the maximum frequency is in the uppermost Berriasian of
Lipnik III, and the minimum frequency, in the lower part of the Berriasian
in Jasienica. The distribution of small C. elliptica is analogus. Medium
specimens of C. alpina are most frequent in the lower part of the Berriasian
in Jasienica, and very rare in the Upper Tithonian and about the limit
of the Berriasian and Valanginian. Medium intermediate forms appear in
the lower part of the Berriasian and are most frequent at this time in
Jasienica; their number clearly diminishes till the uppermost Berriasian
of Lipnik III and becomes higher in the Berriasian — ?Valanginian of
Kamienica III. Medium specimens of C. elliptica occur only in the lower
part of the Berriasian in Jasienica, where they are most frequent, in the
middle part of the Berriasian of Kozy, and in the Berriasian —
?Valanginian of Kamienica III. Large specimens of C. alpina occur
exclusively in the lower part of the Berriasian of Cieszyn Il and Jasienica.
There are no large specimens of C. elliptica and of intermediate forms.

C. alpina, C. elliptica, and intermediate forms woccur in all the
assemblages dealt with here. C. alpina is most frequent, the quantities of
specimens varying between more than 80 per cent at Kozy and about 40
per cent in Cieszyn I and Kamienica III, usually being 42 to 59 per cent.
Less abundant is C. elliptica, its amount varying between 43 per cent in
the Upper Tithonian of Cieszyn I and 13.5 per cent in Kozy (Fig. 6).

N
440 -
120 - Fig. 6. Frequency distribution of Calpionella alpina L.or.
100- . and C. elliptica Cad. N-total number of specimens;
hatched areas — C. elliptica; free areas — C. alpina.
90 GZt — Cieszyn I, Upper Tithonian; GZb — Cieszyn II,
lower part of Berriasian; J — Jasienica, lower part of
50 1 : Berriasian; Kz — Kozy, middle part of Berriasian; L. —
40 Lipnik III, upper part of Berriasian; K — Kamienica III,
o uppermost part of Berriasian — ? Valanginian
20 “'“l I.l “Hm H Fig. 6. Wykres liczbowej i procentowej zawartosci okazow
N I o postaci Calpionella elliptica Cad. GZt — Cieszyn I (ty-
% ton goérny); GZb — Cieszyn II (berias nizszy); J — Ja-
50 sienica (berias nizszy); Kz — Kozy (berias poéredni);
401 L. — Lipnik III (berias wyzszy); K — Kamienica III
(berias najwyzszy — ? walanzyn). N — sumaryczna ilos§é
30 okazéw z grupy Calpionella alpina Lor. i C. elliptica
Cad. badanych w plytkach cienkich; miejsca zaszrafo-
201 wane odpowiadaja okazom o postaci C. elliptica Cad.
10
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Tabela — Table 1

Wymiary okazow Calpionella alpina Lor., C. elliptica Cad. i form posrednich
w wapieniach cieszynskich (tyton gérny, berias, ?walanzyn) Polskiego Slaska
Cieszynskiego
Dimensions of specimens of Calpionella alpina Lor, C. elliptica Cad. and
intermediate forms from the Cieszyn Limestones (Upper Tithonian-Berriasian-?Va-
langinian) in the Polish Cieszyn Silesia

P . 1 1l u
- 3102 - 85-8 31.2 - 58;5 15-6 - 31-2
K-IIL | (36.8 , 54.6] | [46.8 , 39.01 [23.3]
calpionella [54.6 ’ 46-8] [4-8-6’54.6,3900] [31.2,27.3’23'4]
3900 - 70‘2 3900 - 6603 2304 - 4608
alpina Lor. K% (54.6,62.4,70.2)| [54.6 - 62.4] [31.2]
J 39-0 - 8508 39.0 -7491 2304 - 4209
[62.4,70.2,54.6] [62.4,54.6,70.2] [31.2 ,39.0]
39.0 - 78.0 35.1 - 70.2 - 19.5 - 39.0
GZb [46.8 - 62.4] [48.8] (23.4 , 31.2]
42,9 - 70,2 39.0 - 62.4 19.5 = 31.2 .
Gz¢ [46.8] |
- 31.2 - 85.8 31.2 = 58.5 15.6 - 31.2
Ouazy o po= K=III | 6.8],[54.6] | [46.8 , 39.0] [23.4]
ni C.alpina- 31.2 - 78.0 23.4 - 58.5 19.5 -~ 39.0
nled {fraibimac| L-IID | (5406 | 7002] | [(42.9 , 54.6] | [23.4 , 31.2]
7 interme- | K2 70.2 - 78.0 39.0 - 58.5 27.3 - 31.2
dﬁ?ﬁ betggzn (70.2] (54.6] (31.2]
C.alpina and J 46.8 - 85.8 31.2 - 70.2 23.4 - 39.0
C.elliptica (70.2 , 78.0] | (62.4 ,54.6] (39.0 , 31.2]
sz 46.8 - 78-0 35.1 - 62.4 1905 - 39-0
[5446,70.2,78.0]| [42.9 , 54.6] [31.2]
GZt 5406 4209 - 5406 23.4 - 3‘.2
K-III 46.8 - 85,8 31.2 - 58.5 15.6 - 39.0
[‘)‘4.6,62.4,46.8] [39.0 ’ 31.2] [23.4]
46.8 - 78.0 2304 - 5406 1107 - 31.2
L-11I [54.6] [39.0] [234 - 31.2]
Oo - .6 3501 - 62.4 I 06 - 3‘.2
Calpionella Kz 20.7 = 93 [46.8] 4 [31.2)
elliptica Cad. [ = | 62,4 - 93.6 | 27.3 - 62.4 15.6 - 42.9
H - [6204] [31-2 [ 3900]
4.6 - 85.8 39.0 = 54.6 19,5 = 31,2
G2y >4 %62.41 [46.8] [25.4]
Gz 54-6 - 62-4 35.] - 5406 1506 - 3900 )
t [62.4] [42.9]
P — profile: L. — dlugos¢ loriki (w mikronach); 1 — szeroko$é loriki (w mikronach): u — sze-
rokosé ujscia (w mikronach); [] — majczesciej ispotykane wymiary; G«Z‘“t — Cieszyn, Géra Zam-
kowa (tyton gorny) ; sz — Cleszyn, Goéra Zamkowa (berias nizszy) ; J — Jasienica (berias

nizszy); K2 Kozy (berias posredni); L-III — Lipnik (berias wyzszy); K-III — Kamienica (berias
najwyzszy — ?walanzyn)

P — protfile; L. — lenght of lorica (in microns); 1 — width of lorica (in microns); u — width of
oral oppening (in microns):; [] — most frequent dimensions; Gz, — Cieszyn, Gora Zamkowa
(Upper Tithonian) ; GZb — Cieszyn, Géra Zamkowa (Lower part of Berriasian) ; J — Jasienica
(Lower part of Berriasian); K% — Kozy (middle part of Berriasian); L-III — Lipnik (Upper part
of Berriasian); K-III — Kamienica (Uppermost part of Berriasian — ?Valanginian)

4 Rocznik PTG t. XLI, z. 4
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Tabela — Table 2
Korelacja l/u okazdw z tytonu goérnego (Cieszyn — I)
Relation l/u of the specimens from the Upper Tithonian (Cieszyn — I )

1 ca cabcabca ¢ ¢
35.1 R

39.0 R |R-R R
42.9 R| RR| R
46.8 R |F-R
50.7
54.6 R | R R
58.5
62.4 R

0 ~+ o\ [qV} — u
°

. . . .
On 0 t~ — n
-— N N (va (38

1 — szerokos¢ loriki (width of lorica); u — szerokosé ujScia (width of oral oppening), R = 1—2
okazéw (specimens), F = 3—5 wokazéw {(specimens), C = 6—10 okazéw {(specimens), A = 11—28
okazéw (specimens).

Uwaga: dane w pierwszej kolumnie (a) odnosza sie do okazéw o postaci Calpionella ex gr.
alpina Lor., w drugiej (b) — o postaci posredniej Calpionella alpina — Calpionella elliptica Cad.,
a w trzeciej (¢) — Calpionella elliptica Cad.

Remarks: a — Calpionella alpina Lor.; b — forms intermediate between C. alpina and
C. elliptica; ¢ — C. elliptica Cad. -

15.6

Tabela — Table 3
Korelacja l/u okazéow z nizszego beriasu (Cieszyn — II, Jasienica)
Relation l/u of the specimens from the lower part of Berriasian (Cieszym — II — top,

Jasienica — bottom)
1 cabcabcabcabecabcab a ¢
27.3| r '
3Mn.2| g
RR
35.1 7
39.0| [FRISRYF
RRR |RRF RR
42,9 RrRIR RR
R CRC [F-C |F-R
46.8 g B-R |R-R|F-R
RIR F
50,7 RRR R
RR(RR |RRR R
54.6 R | R |CFF|F-R|RR
R R F
5845 F _|F R
RR R F
62.4 R [CRC|RRR|CF R
66.3 F FR R
R R
70.2 R [CR (R
74.1 R
S99 KFE A 8 8 9

Uwaga: dane w wyzsze] pozycji odnoszg sie dd beriasu Cieszyna-II. Objasnienia patrz tabela 2.
Other symbols vide Table 2.
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Tabela — Table 4

Korelacja l/u okazéw z beriasu posredniego — Kozy
Relation l/u of the specimens from the middle part of Bermiasian at Kozy

1
35.1
39.0
42.9
46,8
50.7
54.6
5845
62.4
66.3

ab abcabca

C Q a
R
F RRR|R=-R
R=R|R
F-R |R-F [CRF R
F C-R
R RR |AFR|R F
R [CR (R R
R C-R|F C R
_ R
e R T 9N 5 9 @ %
“ e QS FR S & 9 9 "

Objasnienia patrz tabela 2, str

. 580. Other symbols vide Table 2, p. 580.

Tabela — Table 5

Korelacja l/u okazéw z wyzszego beriasu (Lipnik — IIT) 4 najwyzszego beriasu-?wa-

lanzynu (Kamienica — III)

Relation l/u of the specimens from the upper part of Berriasian (Lipnik-III — top)
and uppermost part of the Berriasian-?Valanginian (Kamienica-III — bottom)

aabcabcabcabcabcab a

a
23.4| R R
27.3] g
31.2) |REE| F| R
35.1 o TRER
I=R[RRF|CIF [T=
a1
42.9 FR|RR R
R |CR |RRR|CR
46.8 FR |F |FRR
50.7 S
R [RRR| R
5845 B[R |r "
E VW N T O N - O o ® u
I P A - . T -
— — - N o Esa [ o) o\ <t <

Uwaga: dane z wyzszej pozycji odnoszg sie do beriasu-?walanzZzynu Kamienica-III.
Objasnienia {patrz tabela 2, str. 580. Other symbols vide Table 2, p. 580.

4*
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Tabela — Table T

Zmiennoé¢ interwaléw szerokosci lorik w czasie od gérnego tytonu do ?walanzynu,
w zaleznosci od charakteru litologicznego skal badanych w plytkach cienkich
Range of width of lorica in the Upper Tithonian-Berriasian-?Valanginian and the
lithological character of rocks

"Intrasparity"” "Biopelmikryty" Margle

Intrasparites- Blopelmicrites Marls
Kemienica~III 31.2 - 58.5 31.5 = 58.5 31.2 =54,6
Lipnik - III 23.4 - 62.4 31.2 - 62,4
Kozy 50.0 - 62.4 39.0 - 66.3 39.0 -54.6
Jasienica 39.0 = 74.1 | 35.1 = 70.2 27.4 -42.9
Cieszyn - II 35.1 - 70.2 39.0 -46.8
Cieszyn - I 35.1 = 62.4 46.8

Tabela — T'able 8

ZmiennoS¢ wymiaréw najczesciej] wystepujacych okazéw z grupy C. alpina Lor.
i C. elliptica Cad. w gornym tytonie-beriasie-?walanzynie polskich Karpat Slgskich
Most frequent dimensions of the specimens of Calpionella alpina Lor. and C. elliptica
Cad. from the Upper Tithonian-Berriasian-?Valanginian of the Polish Silesian

Carpathians
\
CIESZYN - I CIES2YN - II JaSIENICA KozZY LIPKIK - IIT KANIENICA - III |7
1=31,2; u=15,6 1=31,2; u=15,¢
1=57,2; u=13,5
1=39,0; u=23,4 1239,0; u=23,4 1=39,0; u=25,4
1=42,9; u=23,4 1=42,9; u=23,4 1=42,9; u=23,4
1=46,8; u=23,4 1=456,8; u=23,4 1=46,8; u=23,4
1=46,8; u=27,3
1=46,8; u=31,2 v 1=46,8; u=31,2 1=46,8; u=31,2 1=46,8; u=31,2
e 1=54,63 u=31,2 1=54,6; u=31,2 1=54,6; u=31,2
L 1=58,5; u=31,2
- ST 1=62,4; u=31,2 1=62,4; u=31,2
o v | 1=62,4; u=39,0 1=62,4; u=39,0
1=70,2; u=39,0

1 — szeroko$é¢ loriki (w mikronach): (width of lorica (in microns)); u — szeroko$é ujscia
(w mikronach), (width of oral oppening (in microns))

Generally speaking, C. elliptica is most frequent in the Upper Tithonian,
gradually becomes rarer till the middle part of the Berriasian, and then,
gradually becomes more frequent, to attain 30 per cent in the uppermost
Berriasian — ?Valanginian. There is no clear relation between the
lithological character of the deposit and the frequency dlStl‘lbU.tIIO'n of_,
C. elliptica (Table VII).

In the assemblages dealt with here, the dimensions L (length of Torica),
l (width of lorica), u (diameter of oral oppening), and also the relations
L/l and l/u, vary distinctly.

The varlablhty of the length of lorica is shown in Flgs 7 and 8. It may”
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be seen that the values generally diminish in time. The variability of the
width of lorica is shown in Figs. 9 and 10 and Table VIII.

The value of the relation L/l (elongation) does not exceed 1.55 in the
Upper Tithonian, reaches 1.80 in the lower part of the Berriasian in Cie-
szyn II and even 2.0 (2.88) in Jasienica; higher up, till the uppermost
Berriasian — ?Valanginian inclusively, the value does not exceed 1.57.
‘This means that in all the profiles are present the three forms of Calpio-
nella dealt with here.

The variability of the width of oral oppening (u), shown in Figs. 11
and 12, is generally analogous to that of the length of lorica (L) and width
of lorica (1).

The variability of the relation l/u is shown in Fig. 13. It may be seen
that in the lower part of the Berriasian in Jasienica and in the middle part
of the Berriasian in Kozy the amount of specimens with wide oral
oppenings (i.e. low values of the relation 1/u) is higher than in the
remaining profiles. It is possible that this may be attributed to different
environmental conditions.

SIZE FREQUENCY DISTRIBUTION OF SPECIMENS OF CALPIONELLA AND
DEVELOPMENT OF CIESZYN LIMESTONES

The assemblages of the Upper Tithonian in Cieszyn I and of the lower
part of the Berriasian in Cieszyn II are somewhat different, though the
facies are similar. This suggests that the change did mot depend on
environmental conditions. On the other hand, the assemblages of the
Upper Tithonian in Cieszyn I and of the lower part of the Berriasian in
Jasienica are clearly different. This may conrespond to a change in
environmental conditions, as the development of the Cieszyn Limestones
in these profiles is different (cf. W. Nowak 1968b); thus in Jasienica
infrasparites constitute more than 50 per cent of the rock, while they are
completely absent in Cieszyn I. It may be suggested that the environment
in Jasienica was more favourable to the growth of populations with large
loricae than in Cieszyn I. Factors influencing the size and thickness of
lorica were probably movement of water, oxidation, and lemperature. On
the other hand, it seems that in the middle and upper parts of the Berriasian
the environmental conditions did not change much (there are 21 per cent
of intrasparites in Kozy, 29 per cent in Lipnik, and 25 per cent in Kamie-
nica), but the size of the Calpionellae diminished gradually, the youngest
specimens, those from Kamienica III, being the smallest.

COMPARISON WITH OTHER AREAS

It is possible to make only tentative comparisons, the published data
being usually inadequate.

The specimens from the Cieszyn Beds are somewhat smaller than those
of Calpionella alpina presented by Lorenz (1902), the maximum length
(L) being less than 85.8 u in the former and 90 u in the latter. On the other
hand, the width (l) of some of the specimens from the lower part of the
Berriasian (Cieszyn II and Jasienica) agrees with the width of the
specimens of Lorenz (op. cit.), which is 70 u. Exceptionally, there occur in
Jasienica still wider specimens (74.1 u).
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The dimensions of the specimens of C. elliptica presented by Cadisch
(1932) were established by measuring figures. They are the following:
Fig. 3/17: L = 99.2, 1 ='55.8, u = 31.0; Fig. 3/10: L = 558, I = 34.1, u =
= 27.9; Fig. 3/11: L =55.8, 1l = 37.2, uw = 23.3. The two latter specimens
were considered by Cadisch as belonging to the ,kleine Varietdt”. The
specimens from the Cieszyn Beds are shorter (maximum length 93.6 ),
but the width of lorica () and of oral oppening (%) such as in specimen
Fig. 3/17 occur in all the assemblages dealt with here. Specimens with

%
40

312 351 290 429 468 SO7 46 563 674 663 02 Wt T8O 5@ siy o S0 -e0 70 -go -50  -100 ~

Fig. 7-8. Frequency distribution of length of lorica (L) of specimens of Calpionella
alpina Lor. (a) and C. elliptica Cad. (b) in the Upper Tithonian — Berriasian —
-?Valanginian Fig. 8 — generalized frequency distribution
Fig. 7-8. Wykresy zmienno$ci dilugosci lorik (L) okazéw z grupy Calpionella alpina
Lor. i Calpionella elliptica Cad. w czasie od gornego tytonu do najwyzszego
beriasu — ?walanzynu. @ — okazy z grupy Calpionella alpina Lor.; b — okazy
o postaci Calpionella elliptica C a d Fig. 8 — wykresy zgeneralizowane
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the dimensions of those in Fig. 3/10 and 3/11 also oocur in the Cieszyn
Beds.

The variability of C. alpina Lor. was studied also by F. Ferasin
and G.Rigato (1957). These authors measured 591 specimens found in
four series in the Prealpi Venete (Monte Grappa, Tomatico, Valdobbiadene,
and Fadalto). The present author believes that in the two former series the
Upper Tithonian may be represented besides the Berriasian.

-

e

T,
P ' - M T T T 7 L N - i T T
234 213 312 351 390 429 468 507 546 385 & 3 70 3 - -
3 390 @23 468 6 b 663 702 7“1“ 20 40 5 -60 - 70

Fig. 9-10. Frequency distribution of width of lorica (I) of specimens of Calpionella
alpina Lor. (a) and C. elliptica Cad. (b) in the Upper Tithonian — Berriasian —
?Valanginian .

Fig. 9-10. Wykresy zmiennosci szerokosci lorik (I) okazéw z grupy Calpionella alpina

Lor. i Calpionella elliptica Cad. w czasie od gérnego tytonu do najwyzszego

beriasu — ?walanzynu. a — okazy o postaci C. alpina Lor.; b — okazy o postaci
C. elliptica Cad.
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Fig. 11-12. Frequency distribution of width of oral oppening (u) of specimens of
Calpionella alpina Lor. and C. elliptica Cad. in the Upper Tithonian — Berria-
sian — ?Valanginian .
Fig. 11-12. Wykresy zmienno$ci szerokos$ci ujscia (u) okazdéw z grupy Calpionella
alpina L or. i Calpionella elliptica Cad. w czasie od gornego tytonu do najwyzszego
beriasu — ?walanzynu. Obja$nienia patrz fig. 7-8
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Measurements of length and width of loricae implied the presence of
two forms of C. alpina of different size; this is in agreement with the
opinions of Deflandre (1936) and Colom (1948).

The maesurements made by Ferasin and Rigato seem to indicate
that in the profile of Monte Grappa occur two maxima, corresponding
to the length of lorica of 40 and 66 p. In the series of Tomatico there is
only one maximum corresponding to the length of 75 u. In the younger
series (according to present author not older than the Berriasian) the
maxima are different; thus in the Valdobbiadene serie , they correspond to
42 to 45 u, and in the Fadalto series, to 60—63 and 75 p.

Therefore, it does not appear that in the Prealpi Venete the development
of C. alpina in synchronous or penesynchronous series was similar.

N
30

20

10

204

101

50,

Kz

‘o]
30
20]

b hmm il [ —_

20

10 1
30 '
20 ] GZ,

101

z—m ] m=ﬁ—l
10 GZ;

s -l&

oy T F ———+ ; T } ——— —
2 13 14 15 16 7 48 19 20 21 22 23 2% 25 26 27 28 29 30

TFig. 13. Variability of the relation l/u of the specimens of Calpionella alpina Lor.
and C. elliptica Cad. in the Upper Tithonian — Berriasian — ?Valanginian.
Explanation of symbols see Fig. 6
Fig. 13. Wykresy zmiennosci l/u u okazéw z grupy Calpionella alpina Lor. i Calpio-
nella elliptica Cad. w czasie od gérnego tytonu do najwyzszego beriasu — ?walan-
zynu. Objasnienia patrz fig. 6
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However, it is significant that in the Fadalto series (i. e. in the Berriasian
according to the present author — «cf. the composition of assemblages
‘presented by Ferasin and Rigato op. cit. p. 14—16) the maximum
corresponds to the length of 75 u; also in the lower part of the Berriasian
at Jasienica the longest forms of C. alpina attain their maximum frequency
(Fig. 7, 8). Furthermore, in the profile of Monte Grappa there occurs
another maximum (6 to 7 per cent) of short forms, 40 p long. In the area
dealt with in the present paper, highest number of short forms occur only
in the youngest assemblages, deriving from Lipnik and Kamienica.

Okazy nierozdzielone - Undifferentiated specimen

K-l 4 o K-lig :
\ ]
\ Q . 4
L % S L -l
. \/
z |, N 2/ z
K 3, LN < K
o \ ) .
J - é\%/b 6Zp
e/’
62y {7 674
20 40 60 80  100% 20 40 60 80 100%
. Okazy o postaci (alpionella alpina Lor.
Specimens of (alpionella alpina Lor
K-l q K-l 4
\\ N
LAl L] w
\\\ \\\
K? " K - b
\\ ’I
L ’
J 1 % 6Zp {} ¢
) o’ O '
GZy - /,J, s 6Z¢ A '.:.,J’ s
20 40 60 80 100% 20 4 6 80 100%

Okazy o postaci Calpionella elliptica Cad.
Specimens of Calpionella elliptica (ad.

K-l 19 K-l 1
]
i ]
( !
LN L-md
\ 1
\ \
KZ % KZ 43
\\\\ I"(‘
J o > GZp
<
6Zy {7 s GZy A S
20 40 60 80 100% 20 40 60 80  100%

Fig. 14. Frequency distribution of small, medium and large specimens of Calpionella
alpina’ Lor. and C. elliptica Cad. in the Upper Tithonian — Berriasian —
?Valanginian of the Polish Cieszyn Silesia
Fig. 14. Wykresy procentowej zawarto$ei malych, srednich i duzych okazéw w grupie
Calpionella alpina Lor. i Calpionella elliptica Cad. w gérnym tytonie — beria-
sie — ?walanzynie polskiego Slaska Cieszynskiego
Uwaga: po lewe] wykresy uwzgledniaja nizszy berias Jasienicy z udzialem wapieni
detrytycznych, a po prawej nizszy berias w rozwoju lupkowym Cieszyna II (Géry
Zamkowej)
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However exact localisation of the assemblages with abundant short
forms of C. alpina in the Monte Grappa profile is not clear. It may be
believed on the data of Ferasin and Rigato (op. cit,, p. 5—8), that
in this profile is represented not only the Berriasian, but also the Upper
Tithonian.

More detailed comparisons may be made with the assemblages from
the Fosse Vocontienne, described by J. Remamné (1963, 1964).

The length (L) of Remané’s specimens of C. alpina is from 43 to
48 u and 95 to 100 p. The specimens from the Cieszyn Beds are smaller,
their length being from 31.2 to less than 95 p. Only in Cieszyn I there are
no specimens with length lower than 42.9 u. The width (I) of the specimens
from the Fosse Vocontienne is from 33 to 42 p and from 65 to 75 p; in the
Cieszyn Beds, the width is between 31.2 and 74.1 p in the Upper Tithonian
of Cieszyn I, in the lower part of the Berriasian in Jasienica the width is
not less than 39.0 p, and in Cieszyn II, not less than 35.1 u. The width of
oral oppening (u) of the specimens from the Fosse Vocontienne is 33.0 to
40.0 p, in the Cieszyn Beds there are some specimens with u = 46.8, (Kozy
and Lipnik III), but most frequent are specimens with u ='39.0, e.g. in
the lower part of Berriasian in Jasienica. In the remaining profiles the
width of oral oppening is from 23.4 to 31.1 p.

The dimensions of specimens of C. elliptica from the Fosse Vocontienne,
as established by measuring figures published by J. Remané (1964), are
the following: L = 90.0—105.0 p, 1 = 49.0—57.0 p, u =36.0 u; in the
largest specimen, shown op. cit. Plate I, Fig. 37, u ="is 30.0 u. In the Cie-
szyn Beds, the length of specimens is 46.8 to 93.6 u, width 23.4 to 62.4 u,
width of oral oppening 11.7 to 42.9 .

In the Fosse Vocontienne, Remané (op. cit.) distinguished small
(35—57 p), medium (58—64 p), and large (65—75 u) specimens. The
frequency distribution in time of these forms is different from that in
the Cieszyn Beds. Thus, the maximum frequency of the large specimens
is in the lower part of the Berriasian in Jasienica, while in the Fosse
Vocontienne it occurs in the Upper Tithonian and in the lower part of the
Berriasian. However, in the lower part of the Berriasian in the Fosse
Vocontienne there occurs also a maximum frequency of the small forms,
while in Jasienica there occurs at this time the maximum frequency of
forms with L = 62.4 corresponding to medium specimens of Reman é,
and the small specimens (L << 57.0 p) are rare; in Jasienica the amount of
small C. alpina is the lowest (38 per cent), while in other profiles the
amount of such forms is 68 to 98 per cent. On the other hand, small and
medium specimens predominate in the Fosse Vocontienne in the Upper
Tithonian, and also in the Upper Tithonian of Cieszyn I, where there are
90 per cent of small specimens. However, the oldest specimens of Calpio-
nellae in the Cieszyn Beds, those from the Upper Tithonian, are usually
small, and the size becomes larger to attain the maximum in the lower
part of the Berriasian (Cieszyn II, Jasienica); later, the size gradually
diminishes till the Berriasian — ?Valanginian of Kamienica III. In the
Fosse Vocontienne, there appear first large specimens of C. alpina in the
Upper Tithonian; they are replaced, still in the Upp«efr Tithonian, by
abundant small and medium forms. However, the maximum ﬁlequency
of small forms is above the lowermost Berr1a91an, when there reappear
some large forms. In the higher part of the Berriasian (Zone C) C. alpina
begins to disappear.
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M.G. Filipescuand O. Dragastan (1963) attempted to classify
C. alpina and C. elliptica from the Roumanian Carpathians on their shape.
They distinguished in C. alpina large and wide forms (varietas a), and
elongate small forms (varietas b). No data are presented concerning the
variability and size. A specimen of C. alpina var. a shown in Plate II, Fig.
132 is about 60 u wide. Therefore, some of the specimens these authors
conceive as ,large” are such that*Remané (1963, 1964) and the present
authors classify as ,,medium”.

+In C. elliptica, .M.G. Filipescu and O. Dragastan di-
stinguished narrow and small forms (varietas a), wide and large forms
(varietas b), and varietas c; the latter, according to the present author,
probably belongs to Crassicollaria’ R e m. A specimen of varietas a figured
Plate III, Fig. 135 is 37.5 wide, and a specimen of varietas b (Fig. 137) is
42:5 p wide.

According to M. G. Filipescu and O. Dragastan (op. cit.), the
large (i.e. medium in the sense of the present paper) specimens of C. alpi-
na are most frequent in the Tithonian, and in the Berriasian they become
only ,rather numerous’”; also the small specimens are most frequent in
the Upper Tithonian, and become ,rather numerous”’, or even completely
disappear, in the Berriasian (Carhaga—Persani). The maximum frequency
of small specimens of C. elliptica is in the Tithonian, they become ,rather
numerous” in the Berriasian, while large (medium in the sense of the
present author) specimens are ,,rare” in the Tithonian, ,rather numerous”
in the Berriasian (Blidar, Piatra Arsa—Sinaia), later become still less
frequent (Drocea), and disappear completely (Carhaga—Persani). If the
stratigraphical succession was correctly presented by Filipescu and Dra-
gastan, the development of the Calpionella assemblages in the Roumanian
Carpathians was similar to that in the Cieszyn Beds, where the maximum
frequency of small and large specimens of C. alpina and C. elliptica was
followed by assemblages with rather numerous specimens of small and
large C. alpina and small and large C. elliptica. The difference would
consist in this, that the optimum development of Calpionellae was, accor-
ding to Filipescu and Dragastan, in the Tithonian, while it
occurred in the lower part of the Berriasian in the Cieszyn Beds. However,
it seems that the assemblages considered by these authors as Tithonian
are really Berriasian, as they are almost identical with the assemblages
of the lower part of the Berriasian in Cieszyn (cf. W. Now ak, 1967) and
in"Jasienica (see above). The following species are common to the Rouma-
nian and Cieszyn Beds assemblages: Tintinnopsella carpathica (Mur g.
et Filip.), T.(=Calpionellites) oblonga (Cadisch), Stenosemellopsis
hispanica (Colom), Calpionellopsis darderi (Colom). A similar assem-
blage has been described by J. Remamne (1963, 1964) from the ,,Zone
C” .of the Berriasian in the Fosse Vocontienne.

The Calpionellae of the Cieszyn Beds may be also compared with those
of the ?Berriasian — Valanginian of Anatolia (M.Durand Delga, in:
M. Durand Delga and M. Gutnic, 1966). It may be emphasized
that there occurs an assemblage of small Calpionellae in the Lower Neo-
comian; a similar assemblage occur in the Valanginian of Dévoluy,
Western Alps. These assemblages are similar to those of the Berriasian —
?Valanginian in Kamienica III,



— 992 —
CONCLUSIONS

1. C. alpina, C. elliptica and intermediate forms occur in the Polish
Cieszyn Silesia in the Upper Tithonian — Berriasian — ?Valanginian.

2. In the Upper Tithonian, the frequence of C. alpina is similar to that
of C. elliptica; in the remaining assemblages, the former species predomi-
nates, its maximum frequency being in the middle part of the Berriasian
in Kozy (83 per cent).

3. Both species are represented by small and medium specimens;
besides, in the lower part of the Berriasian there occur large specimens of
C. alpina. Small specimens predominate (69 to 98 per cent of C. alpina and
70 to 100 per cent of C. elliptica). Only in the lower part of the Berriasian
in Jasienica the amount of small C. alpina is as low as 38 per cent.

4. The abundance in the Cieszyn Beds of specimens with the outline
of small C. alpina is not due to the occurrence of oblique section of
C. elliptica. Small and medium specimens of C. alpina were obtained by
dissolving the marly limestones of Cieszyn I and II.

5. The variability of loricae of small specimens of Calpionella alpina
established in the present paper allows to think that they represent se-
veral different subspecies, and not a single species (called C. cadischi n. sp.
by G. Deflandre and M. Rigaud Deflandre 1949) or a single
subspecies (called C. alpina cadischi n.subsp. by K. Doben 1962). Sub-
species analogous to those of small forms of C. alpina may distinguished
also in medium and large forms of this species.

6. Size frequency distribution in time of C.alpina and C. elliptica is
not controlled by lithology.

7. The following stages of the development of C. alpina a'nd C. elliptica
may be distinguished:

Stage I, Upper Tithonian: small forms, C. alpina and C. elliptica equally
frequent; '

Stage II, lower part of Bernriasian: specimens become distinctly larger,
there appear medium specimens of C. elliptica and large specimens of
C. alpina; C. alpina clearly predominates;

Stage III, middle part of the Berriasian: size diminishes, maximum
frequency of C. alpina (more than 80 per cent);

Stage IV, upper part of the Berriasian — ?Valanginian: size still
diminishes, maximum frequency of small specimens (98 per cent); C. al-
pina predominates.

8. Variability of the dimensions L (lenght of lorica), I (width of lorica),
and u (width of oral oppening), and of the relations L/l and l/u was
established as presented in Figures.

Inadequate comparative material does not allow to establish the
character of the variability of the dimensions and frequency distribution
of loricae of particular species presented above. It may be supposed, on
analogy with the recent Tintinnids and with organisms whose mode of
life is similar, that it may be explained by: 1. alternation of generations
(presumably conjugation of fossil Tintinnids was described, cf. Colom
1965); 2. changes of temperature (O1¢/O!8 measurements in belemnite rostra
seem to indicate that temperature was much lower at the beginning of
the Cretaceous than at the close of the Jurassic). Possibly, the size
frequency distribution of loricae in particular assemblages and the stages
of development described above may be explained by the alternation of
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generations while the most pronounced diversity of dimensions of the
loricae in the lower part of the Berriasian may be connected with the
changing climatic conditions.

Geological Institute
Carpathian Department, Cracow
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STRESZCZENIE

W wapieniach cieszynskich (tyton gorny-berias-?walanzyn) serii $la-
skiej Polskiego Slgska Cieszynskiego mikroonganizmy wapienne nalezgce
do Tintinnida wystepujg powszechnie. Szczegolnie duzg ich koncentracje
stwierdza sie we wkladach wapieni pelitycznych o typie biopelmikrytéw,
tworzacych cienkie przelawicenia prawie w calym profilu wapieni cieszyn-
skich, a zwlaszeza w tych profilach, gdzie zawartos¢ wkladek wapieni de-
trytycznych typu intrasparitow jest niewielka.

Jednymi z najczesciej spotykanych sg okazy nalezgce do rodzaju Cal-
pionelle Lorenz 1902, Zwlaszcza sa to przedstawiciele gatunku Calpio-
nella alpina Lorenz — rogpoznanego z omawianego ogniwa jeszcze
przez Z. Sujkowskiego (1932), a rzadziej nalezace do Calpionella
elliptica Cadisch, na ktorego obecnos¢ w wapieniach cieszynskich
pierwszy zwrocil uwage K. Birkenmajer (in: S.M. Gagsiorow-
ski, 1961).

Celem niniejszej pracy jest przedstawienie rozmieszczenia i zmiennosci
dwu rozpoznanych gatunkéw oraz form o cechach posrednich w ogniwie
wapieni cieszynskich, tj. w czasie od gérnego tytonu przez berias do praw-
dopodobnego walanzynu. W celu powyzszym spozytkowano plytki cienkie
wykonane z intrasparitéw, biopelmikrytow i margli z 5 profilow: Cieszyn
Géra Zamkowa I (tyton gérny), Cieszyn Goéra Zamkowa II (berias nizszy
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— w rozwoju lupkowym), Jasienica (berias nizszy), Kozy (berias posredni),
Lipnik III (berias wyzszy) oraz Kamienica III (berias najwyzszy-?wa-
lanzyn).

Do badan wyzyskano okolo 600 okazéw kalpionel, ktore postuzyly do
wykonania pomiarow biometrycznych: dlugosci loriki (L), szerokosci lo-
riki (1), szerokosci ujscia (u) oraz ustalenia stopnia elongacji lorik (L/l) oraz
stosunku u/l. Uzyskane na tej .drodze dane byly podstawg do okreslenia
przynaleznosci gatunkowej oraz wzaliczenia do odpowiedniego rzedu wiel-
kos$ci lorik (male: 1 <<55 u, $rednie: 55 <<1<T70 u, duze: 1 > 70 p).

Systematyka rodzaju Calpionella Lor. nie zostala dotychczas w spo-
sob ostateczny opracowana. W 1902 roku Th. Lorenz opisal z gornej
jury Alp (Falknissbreccie) masowo wystepujgce mikroorganizmy wapien-
ne uwazane przez niego za otwornice, ktére ze wzgledu na ich dzbanusz-
kowatg posta¢ — od stowa greckiego #ohmov = dzbanuszek, nazwal Cal-
pionella alpina gen. et sp. nov. Niestety w diagnozie bardzo lakoniczne]j
podane] przez tego autora nie zostala uwypuklona duza zmiennosé ksztaltu
i wielko$ci wymiardéw lorik tego gatunku, jaka wynikla z nagromadzenia
w pozniejszych latach materialu obserwacyjnego przez szereg badaczy.
Miedzy innymi juz w 1932 roku J. Cadisch zwraca uwage na istnie-
nie wydluzonych form o pokroju eliptycznym, dla ktérych przyjmuje na-
zwe Calpionella elliptica n. sp. Jednoczesnie autor ten wyrdznia obok oka-
zow C.alpina i C. elliptica normalnych wymiaréw tzw. ,kleine Varietit”,
odpowiadajace pod wzgledem pokroju i proporcji wymienionym dwu ga-
tunkom, ale réznigce sie od nich mniejszymi wymiarami.

Zrdmicowanie wymiarow lorik w odniesieniu do C. alpina potwierdzito
nastepnie szereg autoréw (J. Fichter, 1934; G. Deflandre, 1936;
D. Staeger, 1944; G. Colom, 1948 i inni), a G. Deflandre,
M. Rigaud-Deflandre (1949) przyjeli dla matych okazéw mazwe
Calpionella cadischi n. sp., niestety pozniej odrzucong zgodnie z zalecenia-
mi ICZN — jako ,,nomen nudum”.

Powyzsze zroznicowanie zaznaczajgce sie wérod okazdéw C. alpina dalo
nastepnie podstawe K. Dobenowi (1962) do wprowadzenia dwu no-
wych jednostek systematycznych w randze podgatunkéw: Calpionella al-
pina grandis n. subsp. — dla duzych okazdéw, oraz Calpionella alpina ca-
dischi n. subsp. — dla okazdéw malych. Poglad ten nie jest jednakze
nastepnie podzielany (por. J. Remané, 1963, 1964; M. Durand
Delga, in: M. Durand Delga et M. Gutnic, 1966; J. Remané,
in: G. Hégarat et J. Remané, 1963; M. Durand Delga, in:
M. Cousin e M. Durand Delga et J. Sigal, 1966), a i sam
Doben (1963) w kolejnej pracy nie zajmuje w tej kwestii zadnego sta-
nowiska. Wyrdznia bowiem obok C. elliptica jedynie gatunek C. alpina.

Ogdlny sposob formulowania diagnoz dla wyzej wymienionych jedno-
stek systematycznych oraz nieprzedstawienie ich zmiennosci jest jednym
z powodow, ze dotychczas proby usystematyzowania form mnalezacych do
rodzaju Calpionella Lor. natrafiajg na duze trudnosci w praktycznym
zastosowaniu i nie moga by¢ konsekwentnie wprowadzone.

Duzym krokiem naprzod, ktéry niestety spowodowal dalsze komplika-
cje przy dotychczasowym precyzowaniu wspomnianych jednostek, bylo
wprowadzenie przez J. Remamn é (1962) nowego rodzaju Crassicollaria.
W konsekwencji bowiem duzy procent form do tego czasu zaliczanych do
C. elliptica C ad., okazalo sie nalezagcymi do tego wlasnie nowego rodzaju
Crassicollaria. Miedzy innymi wlaczone zostaly do niego formy o zaostrzo-.
nych lorikach w cze$ci aboralnej i rozchylonym na zewnatrz kolnierzu,
5 Rocznik PTG t. XLI, z. 4
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ktérych ogdlny pokrdj ,.eliptyczny”’ byl podstawg do zaliczenia ich przez

G. Coloma (1948) do szeroko pojmowanego gatunku C. elliptica. W tym

nowym ujeciu wigczone zostaly do Crassicollaria Remamn é formy o ce-

chach poérednich miedzy C. elliptica Cad. i Tintinnopsella carpathica

(Murgeanu i Filipescu), ktore juz wezeSniej M. Durand Del-

ga (1957) — pod nazwa Calpionella intermedia n. sp. oddzielil od wspom-

nianego szeroko pojmowanego gatunku C. elliptica.

Z kolei fakt zwrocenia uwagi przez J. Remané (1963, 1964) na mo-
zliwo$é pochodzenia zarysow tzw. maltych C. alpina od skoénych cieé¢ lorik
gatunku C. elliptica Cad. znacznie skomplikowal precyzowanie omawia-
nych dwu gatunkéw i marzucil daleko posunieta ostroznos$é przy ich ozna-
czaniu. Ponadto autor ten zaproponowal kryterium elongacji lorik jako
pomocne przy zaszeregowaniu gatunkowym okazow (C. alpina: L/1 <<1,25;
C. elliptica: L/l > 1.35; formy o cechach posrednich: 1.25 << L/l <C1.35).

Jak widaé¢ z podanego przegladu, nadal dyskusyjny pozostaje nroblem
tzw. malych okazow o zarysie C. alpina, ktérego rozwigzanie ma zasadni-
cze znaczenie dla analizy rozwoju rodzaju Calpionella Lor.

W niniejszej pracy za podstawe do wyrdznienia gatunkéw przyjeto
diagnozy podane w podstawowych pracach Th. Lorenza (1902) i J. C a-
discha (1932), uzupelnione przez kryterium elongacji lorik, wprowa-
dzone przez J. Remané (1963, 1964).

1) Dwa gatunki z rodzaju Calpionella Lor.: C.alpina i C. elliptica oraz
formy o cechach po$rednich wystepuja w wapieniach cieszynskich na
obszarze polskiego Slgska Cieszynskiego od gornego tytonu, przez be-
rias do ? walanzymu.

2) Z wyjatkiem gérnego tytonu, gdy procentowy udzial C. alpina i C. ellip-
tica ]est zblizony, we wszystkich wespolach beriasu-?walanzynu prze-
waza pierwszy z wymienionych gatunkéw, w skrajnym przypadku np.
w beriasie posrednim (profil Kozy) osiaggajacy do 83%.

3) Obydwa gatunki oraz formy o cechach posrednich reprezentowane sa
przez male i §rednie okazy, a C. alpina ponadto w czasie nizszego beria-
su przez okazy duze. Dominujg mate (70—98%). W grupie C. alpina
osiagaja 69—98%, a w C. elliptica 70—100% okazéw w zespolach. Wy-
jatek stanowi zespol! nizszego beriasu Jasienicy, kiedy udzial matych
okazow C. alpina spada do 38%.

4) Masowe wystgpowanie okazow o zarysie ,,matych C.alpina” w wapie-
niach cieszynskich zdaniem autora wskazuje na obiektywne istnienie
matych form gatunku Calpionella alpina Lor. Teze te potwierdza uzy-
skanie odseparowanych okazéw o malych i $rednich rozmiarach o po-
staci C. alpina w wymiku rozpwszc:zema biopelmikrytow z profiléw Cie-
szyn I1 IL

5) Zroéznicowanie postaci w obrebie maly'ch okazéw C. alpina pozwala sg-
dzié, ze mie chodzi tutaj o jakis jeden nowy gatunek — sugerowany
przez G. Deflandre et M. Rigaud Deflandre (1949) czy
tez jeden podgatunek — supozycja K. Dobena (1962), ale o szereg
nowych jednostek systematycznych w randze podgatunku, majgcych
swoje odpowiedniki réwniez wsréd okazow o Sredmich i duzych rozmia-
rach, ogdélnie zaliczanych do C. alpina Lor.

6) Przedstawione zréznicowanie rozmiaréw lorik nie wykazuje zaleznosci
od charakteru litologicznego badanych skal.

7) Zaznaczajg sie nastepujace gléwne etapy w rozwoju:

I etap (tyton gomy) — przewaga drobnych form w zespotach. Podobna
zawartosé gatunkow C. alpina i C. elliptica.
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IT etap (berias nizszy) — silny wazrost lorik, Okazy C. elliptica osiagajg
srednie a C. alpina nawet duze rozmiary. WyraZna przewaga
C. alpina.

III etap (lbefmas podredni) — ogodlna regresja, kartowacenie lorik. Dominu-
jacy (maksymalny/83§ udzial C. alpina.

IV etap (berias wyzszy — walanzyn) — poglebienie regresji. Maksymalny
udzial matych okazow (98%). Przewaga gatunku C. alpina.

Z braku odpowiedniego materiatu poréwnawczego obecnie trudno orzec,
jakiej natury jest przedstawiane zroznicowanie wymiaréw i procentowe]j
zawarto$ci lorik poszezegdlnych gatunkow. Przez analogie do spostrzezen
nad innymi mikroonganizmami, ktére sposobem zycia moga przypominaé
wspoélczesne tinti,nm'dy, oraz na podstawie spostrzezen nad wspodlczesnymi
tintinnidami, mozna przyjac jako ewentualne przyczyny mastepujace dwie
mozliwosci: 1° przemiane pokolen (istniejg w literaturze dane
o kopalnych przykladach interpretowanych jako koniugacja tintinnidow —
por. G. Colom, 1965); 2° zmiane temperatury (przyjmowane
znaczne obnizenie temperatury z poczatkiem okresu kredowego w stosun-
ku do temperatury panujgcej z koncem jury, oparte na badaniach zawar-
tosci 180 i 180 w rostrach belemnitéw). Jest zatem wysoce prawdopodobne,
ze zaobserwowane zroéznicowanie wielko$ci wymiaréw lorik w zespolach
oraz wymienione etapy rozwojowe sg wynikiem pierwszej z wymienionych
przyczyn, natomiast szczegélne poglebienie zréznicowania wymiardw lorik
W czasie nizszego beriasu by¢é moze ma aspekt klimatyczny.

Oddzial Karpacki Instytutu Geologicznego
Krakoéow

EXPLANATION OF PLATES
OBJASNIENIA TABLIC

Plate — Tablica XXIV

Fig. 1. Calpionella alpine Lor., very small specimen. Cieszyn Limestones,
uppermost Berriasian — ?Valanginian, Kamienica IIIL

Fig. 1. Calpionella ex gr. alpina Lor. (bardzo maly okaz), Kamienica III (naj-
wyzszy berias — ?walanzyn), wapienie cieszynskie.

Fig. 2-3. Same species, small specimen. Cieszyn Limestones lower part of
Berriasian, Jasienica.

Fig. 2-3. Jw. (maly okaz), Jasienica (berias niZszy), wapienie cieszynskie,

Fig. 4-5. Same species, medium specimen. Cieszyn Limestones, middle part of
Berriasian, Kozy.

Fig. 4-5. Jw. ($redni okaz), Kozy (berias posredni), wapienie cieszynskie.

Fig. 6-7. Same species, small specimen. Cieszyn Limestones, upper part of
Berriasian, Lipnik III.

Fig. 6-7. Jw. (maly okaz), Lipnik III (berias wyzszy), wapienie cieszynskie.

Fig. 8. Same species, medium specimen. Cieszyn Limestones, lower part of
Berriasian, Jasienica.

Fig. 8. Jw. (Sredni okaz), Jasienica (berias nizszy), wapienie cieszynskie.

Fig. 9. Same species, large specimen. Cieszyn Limestones developed as shales,
lower part of Berriasian, Cieszyn, castle hill.

Fig. 9. Jw. (duzy okaz) Cieszyn — Goéra Zamkowa (berias nizszy), w-apueme cie-
szynskie w rozwoju lupkowym.
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10. Same species, medium specimen. Cieszyn Limestones, middle part of
Berriasian, Kozy.
10. Jw. (Sredni okaz), Kozy (berias posredni), wapienie cieszynskie.

11. Same species, medium specimen. Cieszyn Limestones, Berriasian — ?Va-
langinian, Kamienica IIL
11. Jw. (Sredni okaz), Kamienica III (najwyzszy berias — ?walanzyn), wapie-

nie cieszynskie.
12. Same species, medium specimen. Cieszyn Limestones, upper part ol
- Berriasian, Lipnik III.
12. Jw. (sredni okaz), Lipnik III (berias wyzszy), wapienie cieszynskie.
13. Same species, medium specimen. Cieszyn Limestones, lower part of
Berriasian, Jasienica.
13. Jw. (Sredni okaz), Jasienica (berias niZszy), wapienie cieszynskie.
14. Same species, medium specimen. Cieszyn Limestones, middle part of
Berriasian, Kozy.
14. Jw. ($redni okaz), Kozy (berias posredni), wapienie cieszynskie.
15. Same species, medium specimen. Cieszyn Limestones, upper part of
Berriasian, Lipnik IIL '
15. Jw. ($redni okaz), Lipnik III (berias wyzszy), wapienie cieszynskie.
16-17. Same species, small specimen. Cieszyn Limestones developed as shales,
lower part of Berriasian, Cieszyn, castle hill.
16-17. Jw. (maly okaz), Cieszyn — Gora Zamkowa (berias nizszy), wapienie
cieszynskie w rozwoju lupkowym.
18. Same sp‘ec'hés, medium specimen. Cieszyn Limestones developed as shales,
Upper Tithonian, Cieszyn, castle hill.
18. Jw. (Sredni okaz), Cieszyn — Gora Zamkowa (tyton gérny), wapienie
cieszynskie w rozwoju lupkowym.
19. Same species, medium specimen. Cieszyn Limestones, middle part of
Berriasian, Kozy. :
19. Jw. (Sredni okaz), Kozy (berias posredni), wapienie cieszynskie.
20. Same species, medium specimen. Cieszyn Limestones, lower part of
Berriasian, Jasienica.
20. Jw. (Sredni okaz), Jasienica (berias nizszy), wapienie cieszynskie.
21-22. Same species, small specimen. Cieszyn Limestones developed as shales,
lower part of Berriasian, Cieszyn castle hill.
21-22. Jw. (maly okaz), Cieszyn — Goéra Zamkowa (berias nizszy), wapienie
cieszynskie w rozwoju lupkowym.
23-25. Same species, medium specimen. Cieszyn Limestones, lower part of
Berriasian, Jasienica.
23-25. Jw. ($redni okaz), Jasienica (berias nizszy), wapienie cieszynskie.

Plate — Tablica XXV

1-2. Calpionella alpina Lor, medium specimen. Cieszyn Limestones, lower
part of Berriasian, Jasienica.

1-2. Calpionella ex gr. alpina Lor. (Sredni okaz), Jasienica (berias nizszy),
wapienie cieszynskie.

3. Same species, medium specimen, Cjeszyn Limestones, upper part of

Rarriasian, Lipnik III.

Jw. (Sredni okaz), Lipnik III (berias wyzszy), wapienie cieszynskie.

4, Same species, medium specimen, Cieszyn Limestones developed as shales,
lower part of Berriasian, Cieszyn, castle hill.

4. Jw. (Sredni okaz), Cieszyn — Goéra Zamkowa (berias niZszy), wapienle
cieszynskie w rozwoju lupkowym.
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. Calpionella sp., form intermediate between C. alping Lor. and C. ellipti-

ca Cad. medium specimen. Cieszyn Limestoties, lower part of Berriasian,
Jasienica.

. Calpionella sp. (posrednia forma miedzy C. alpina i C. elliptica; $redni

okaz), Jasienica (berias mizszy), wapienie cieszynskie.

Calpionella elliptica Cad., small specimen. Cieszyn Limestones, upper
part of Berriasian, Lipnik IIL

Calpionella elliptica Cad. (maly okaz), Lipnik III (berias wyzszy), wa-
pienie cieszynskie.

. Same species, small specimen. Cieszyn Limestones, lower part of

Berriasian. Jasienica.

. Jw. (maly okaz), Jasienica (berias nizszy), wapienie cieszynskie,
. Same species, small specimen. - Cieszyn Limestones, upper part of

Berriasian, Lipnik III,

. Jw. (maly okaz), Lipnik III (berias wyZszy), wapienie cieszyhiskie.
. Calpionella alpina Lor, small specimen. Cieszyn Limestones, lower

part of Berriasian, Jasienica.

Calpionella ex gr. alpina Lor. (maly okaz), Jasienica (berias nizszy),
wapienie cieszynskie.

Calpionella elliptica Cad., small specimen. Cieszyn Limestones, upper
part of Berriasian, Lipnik III. '

Calpionella elliptica Cad. (maly okaz), Lipnik III (berias wyzszy), wa-
pienie cieszynskie.

Same  species, small specimen. Cieszyn Limestones, Uppermost
Berriasian — ?Valanginian, Kamienica III.

Jw. (maly okaz), Kamienica III (najwyzszy berias — ?walanzyn), wapie-
nie cieszynskie,

Same species, deformed small specimen. Cieszyn Limestones developed
as shales, Upper Tithonian, Cieszyn, castle hill.

Jw. (zdeformowany maly okaz), Cieszyn — Géra Zamkowa (tyton gémy),
wapienie cieszynskie w rozwoju lupkowym.

Same species, small specimen. Cieszyn Limestones, upper part of
Berrniasian, Lipnik III.

Jw. (maly okaz), Lipnik III (berias wyzZszy), wapienie cieszynskie.
Calpionella alpina Lor., large specimen. Cieszyn Limestones, specimen
redeposited in the uppermost Berriasian, Kamienica III.

Calpionella ex gr. alpina Lor. (duzy okaz), Kamienica III majwyzszy
berias, okaz redeponowany), wapienie cieszynskie.

Calpionella elliptica C ad. deformed small specimen. Cieszyn Limestones,
upper part of Berriasian, Lipnik III.

Calpionella elliptica Cad. (maly okaz zdeformowany), Lipnik III (berias
wyzszy), wapienie cieszynskie.

Calpionella sp., small specimen. Cieszyn Limestones, middle part of
Berriasian, Kozy.

Calpionella sp. (malty okaz), Kozy (berias posredni), wapienie cieszynskie.
Same species, small specimen. Cieszyn Limestones, Upper Tithonian, Cie-
szyn, castle hill.

Jw. (maly okaz), Cileszyn — Goéra Zamkowa (tyton goérny), wapienie cie-
szynskie.

Same species, small specimen, Cieszyn Limestones, uppermost Berriasian —
?Valanginian, Kamienica III.

Jw. (maly okaz), Kamienica III (najwyzszy berias — ?walanzyn), wapie-
nie cieszynskie.
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Same species, small specimen. Cieszyn Limestones, lower part of

Berriasian, Cieszyn, castle hill.

Jw. (malty okaz), Cieszyn — Goéra Zamkowa (berias nizszy), wapienie

cieszynskie.

Same species, medium specimen. Cieszyn Limestones, middle part of

Berriasian, Kozy.

Jw. (Sredni okaz), Kozy (berias posredni), wapienie cieszynskie

Same species, small specimen. Cieszyn Limestones, lower part of

uppermost Berriasian, Jasienica.

Jw. (maly okaz), Jasienica (berias nizszy), wapienie cieszynskie,

Calpioneila elliptica Cad., small specimen. Cieszyn Limestones,

uppermost Berriasian — ?Valanginian, Kamienica IIT,

Calpionella elliptica Cad. (maly okaz), Kamienica III (najwyzszy

berias — ?walanzyn), wapienie cieszynskie.

Same species, medium specimen. Cieszyn Limestones developed as shales,

lowier part of Berriassian, Cieszyn, castle hill.

Jw. (Sredni okaz), Cieszyn — Gora Zamkowa (berias nizszy), wapienie

cieszynskie w rozwoju lupkowym,

Calpionella sp., medium specimen. Same age and locality.

Calpionella sp. (Sredni okaz), jw.

Calpionella elliptica Cad., medium specimen. Cieszyn Limestones, lower

part of Berriasian, Jasienica.

Calpionella elliptica Cad. (Sredni okaz), Jasienica (berias nizszy), wa-

pienie cieszynskie.

Calpionella alpina Lor., medium specimen. Cieszyn Limestones, lower

part of Berriasian, Jasienica.

Calpionella ex gr. alpina Lor. ($redni okaz), Jasienica (berias nizszy),

wapienie cieszynskie.

Calpionella elliptica Cad., deformed medium specimen. Same age and

locality.

Calpionella elliptica Cad. ($redni okaz zdeformowany), jw.

Same species, small specimen. Same age and locality.

Jw. (maly okaz), jw.

31. Same species, medium specimen. Cieszyn Limestones, uppermost
Berriasian — ?Valanginian, Kamienica III.

31. Jw. (Sredni okaz), Kamienica III (najwyzszy berias — ?valanzyn), wa-
pienie cieszynskie.

N.B. Divisions fip"ﬁhe upper left of plates orrespond to 50 .
Uwaga. Odncdtrnkxi w lewych gornych rogach tablic odpowiadaja 50 mikronom.
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