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sukcesji czorsztynskiej pieninskiego pasa skatkowego

(PL. 1—VI11, 4 fig. i 4 tab.)

Abstract: MiorofossLIs of a two-layered -wall of lorica comlbining the features
of two superfamilies: Tintinnidea Bonet 1956 and Calpiondllidea Bonet 1956 have
been described from the boundary of the CH (= Chitinoidella) and A (= Crassieol-
laria) zones. A new generic name Semichitinoidella n. gen. is proposed for them,
and two species: S. sujkowskii n. sp. and S. durariddelgai n. sp. are distinguished.
A new family Semichitinoidellidae, including besides the earlier described genus
Praetintinnopsella Borza 1969, the Semichitinoidella n. gen., is also proposed. There
is also proposed a new superfamily Semiehitinoidellidea.

A possibility of distinguishing a new ,,Semichitiruoidella-iPraetintinnopsela Zone”
(’S-P™) is also discussed. Its position is tentatively determined as the lowermost
part of the Microcanthwn Zone — ?uppenmost part of the Ponti Zone.

INTRODUCTION

The Tinitimnina-like microfossils, tmreporteid from the Carpathians
before, were found by the author in thin sections from the Czorsztyn
Castle Kklippe section of the Czorsztyn Limestone Fm. belonging
to the Czorsztyn Succession. The name Semichitinoidella m gen. is pro-
posed for them. They are characterized by a two-layered wall of lorica:
organiic and calcitic, like Praetintinnopsella Borza 1969 but their diffe-
rent feature is the dark, organic layer on the inner side of the wall
(Fig. 3 and 4, Plate 1—II).

The Semichitinoidelld and Praetintinnopsella combine some structu-
ral features of the lorica wall, characteristic of the superfamilies Tin-
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tinnidea Bonet 1956 with the ones of Callpionelllidea Bonet 1956. They
present a new stage in the Tithonian evolution of the microfossils here
concerned.

In the investigated section Semichitinoidella appear at the boundary
of the zones CH (=Chitinoidella) and A (= Crassicoliarra).

Pig. 1. Locality map of the Czorsztyn
Castle section (Cz. Z. Profile on the map)
in Czorsztyn

Fig. 1. S1ki'C sytuacyjny profilu Zamisu Czor-
sztynskiego (Cz. Z. Profile) w Czorsztynie

Czorsztyn Zamek

Fig. 2. Fragment of Mthostratigraiphic column of Czorsztyn Castle klippe. 1—2:

Czorsztyn Limestone Fm.; 1 — red nodular limestones with intercalations of cri-

noidal limestone; 2 — Korowa Limestone Mb. (= ,red Calpionella limestones™);

3 — Sobodtka Limestone Mb. (= ,white Calpionella limestones”). For Tintinmna
zones symbols: CH, A, ... see explanations in text

Fig. 2. Fragment profilu litastratygraficznego skatki Zamku Czorsztynskiego (scia-

na zachodnia). 1,2 — formacja wapienia czorsztynskiego; 1 — czerwone wapienie
bulaste z ,,wkiadkami wapienia krynoidowego”; 2 — ogniwo wapienia z Korowej
(= ,,czerwone wapienie kalpionellowe”); 3 — ogniwo wapienia z Sobétki (= ,bia-
te wapienie kalpionellowe”). Symbole pozioméw tintinmowych: CH, A, .. objasnio-

ne w 'tekscie



The finding of a new Zzone of platnetonic microfossils allows to im-
prove Tintinnina biostratigraphic scheme of the Tithonian by relatively
precise determination of the Middle/Upper Tithonian (boundary -which
was rather difficult to establish till now.

In 'the calse of the Czorsztyn Casltle section the appearance of these
microfOSSils together with the earlier recognized Tilntinnina zones and
ammonite findings present a base for a partial [correction of the age
determination of the Czorsztyn Limestone Fra. and Korowa Limestone

Mb.
STRATIGRAPHIC POSITION

Litostrati'graphy

The Czorsztyn Limestone Fm. Is understood here as it was first in-
troduced by Mojsisovics 1867 and uised in early paper of Birkenmajer
1954, p. 91. It is underlain (Talble I) by a .,red crinoida'l limestone”
= Krupianka Limestone Fm. 'senisiu Birkenmajer 1977, and overlain by
white GaTpionella limestones = Sobdtka Limestone Mb. sensu Birken-
majer 1977 (= lower part of ,Schichten v. Rogoznik” sensu Mojsisovics
1867 — lower part of ,Tithon” sensu Uhlig 1890 — ,white compact lirne-
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stone” sensu Neumayer 1871 = Calpionella limestone sensu Birkepma-
jer 1954= white Calpionella limestone sensu Birkenmajer 1963, Nowak
1971, 1978a, 1978(b). In ithe investigated section only the upper (boundary
of the formation is clearly marked.

In the uppermost part of the Czorsztyn Limestone Fm. there is
distinguished a Korowa Limestone Mb. sensu Birkentmaijer 1977
(= Czorsztyn Limestone with Calpionella sensu Birkenmajer 1954 =
nodular-Calpionella limestone sensu Birkenmajer 1958 = lower Dursztyn
limestones: facies of red Calpionella 'limestone sensu Birkenmajer and
Gasiorowski 196,1, Birkenmajer 1963 = red Calpionella limestones sensu
Nowak 1971, 1978a, 1978fo = Dursztyn Limestone Pm.. Korowa Lime-
stone Mb. sensu Birkenmajer 1977). The lower 'boundary of the mem-
ber is not sharp in this section and it is arbitrarily placed 3 metres be-
neath the 'bottom of the Sdbdtka Limestone Mb.

Biostratigraphy

Abundance of micro- and macrofossils is known from the Czorsztyn
Limestone Fm. including ammonites and Tintinnina.

Ammonites: Birkenmajer 1963, basing on the data of Mojsisovics
1867, Kreutz 1869, Zittel 1870, Neumayer 1871, 1873, Alth 1885, reports
from the Czorsztyn Castle klippe Oxfordiag forms (P. vicarius, A. oegir),
Kimmeridgian ones (T. trachynotum, T. compsum, T. holbeini, P. pty-
chodus, N. teres, P. liparum, A. longispinum, A. acanthicum, A. rlpellen-
se), form's reported from Tithonian (C. kochi, H. silesiacum, P. ptycho-
stoma, P. saxonicum, H. cf. montanum, L. cf. geron, S. contiguus, S.
pseudocolubrinus, A. acanthofalum, T. waageni, H. polyplocum, P. iso-
typum), from Tithonian and Berriasian (P. quadrisulcatum, H. ptycho-
icum, B. cf. richteri) or from Berriasian only XB cf. callisto).

Although this assemblage includes some forms which could indicate
the presence of the ammonite zones: Bimammatum, Beckeri, Hybono-
tuim, Darwini, Semifonme, Fallaiuxi, Transitorius, ?Jaco-bi — Grandis, In
the Czorsztyn Limestone Pm., nevertheless, it lacks index species. More-
over, there is no modern palaeontological work on this fauna. Also it
iIs mot known which of the mentioned 'zones are really present in the
section.

According to Birkenmajer 1963 the fauna of the Bimammatum Zone
is represented in the middle member of the Czorsztyn Limestone, the
one of Beckeri in the upper mem'ber, and the Tithonian fauna, most
probably, comes from the red Callipionella limestones. Referring to ,,Am.
cf. callisto” collected (according to Mojsisovics 1867, p. 213) together
with ,,Am.. ptychoides” from the upper but not the uppermost part of
the Czorsztyn Limestone Fm. Birkenmajer (op. cit. p. 63, note 138)
doubts whether it may correspond to Berriasella callisto (d’Orb).



However, the Tintinnina datings (see below) bring into question the
provenance of the Tithonian ammonite fauna, mentioned above, from
the ,,red CalpioneiMa limestones” as a whole 2

Tintinnina: In the investigated section Tintinnina are found
mainly in 'the upper part 'of the Czorsztyn Limestone Fm. They are
especially numerous in the Korowia Limestone Mb. where (they noted
by Birkanmajer 1954, 1958, 1963 and Nowak 1971, 1978a, 1978b. Re-
cently the zones older than A and B have been recognized in the lower
part of the KoroKva Limestone Mb. and below its loWer boundary. The
Tintinnina belong to 5 zones: CH (Chitinoidella), ,,S-P” (Semichitinoi-
delila — RraetintinnOpsella), A (CraissiooHaria), B (C. alpina) and C (C.
elliptica — lower part).

Chitinoidella Zone: Chitinoidella Doben -r-f 3 Ch. boneti Dob., Ch.
dobeni Borza, Ch. sp. indeit.; Colomisphaera Now. -r-f: C. cieszynica Now.,
C. carpathica (Borza), C. fibrata (Nagy); Globochaete alpina Lomb. -r-f;
Gldbigerinidiae -r; Saccocoma Aigas. -a.

~oemichitinoidella — Praetintinnopsella Zone”: Semichitinoidella
n.gen. -f-c; S. sujkowskii n.sp., S. duranddelgai n.sp., S. sp. indeit.; Chi-
tinoidella -r-f; Ch. boneti; Praetintinnopsella Borza -r-f; P. andrusovi
Borza, P.sp.indet.; Tintinnopsella Colom -r-f; T.carpathica (Murg. et Fi-
lip). ~small form, T. remanei Borza, T. sp. indet.; Calpionellidae Bonet
gen, et sp. indet. -r; Colomisphaera: C. carpathica -r, C. minutissima
(Col.), C. lapidosa (Vogler) -r-f; Globochaete alpina -a, G. hronica Borza
et.Misik -r; Gemeridella minuta BoTza et Misik -r; Helicoryne sp. -r;
Saccocoma -c and others (cf. Plates 1HI—VIII).

Crassicoliaria Zone:

A0l Subzone: Crassicollariia aff. intermedia — Gaflpionella alpina:
Crassicollaria aff. intermedia (Dur.-Delga) -f, Cr. sp. iinridt. -f; Calpio-
nella alpina Lor. -(large forms: Tintinnopsella carpathica -small forms
-r, T. remanei -r; Praetintinnopsella andrusovi -r; Semichitinoidella du-
randdelgai n.sp. -r; Colomisphaera NOw. -r; C. carpathica, C. minutissi-
ma, ,,Cadosina Wan. -r; C. semiradiata Wan., C. semiradiata olzae Now.;
Globochaete alpina -a; Saccocoma -a.

A2 Sub 1 one: Crassicollaria brevis -Crassicollaria massutiniana: Cr.
intermedia -r-f, Cr. brevis Rem. -t, Cr. massutiniana (Col.) -t; C. alpina
-large forms -r; Tintinnopsella carpathica -smalil forms -r, T. remanei
-r; Globochaete alpina -a; Saccocoma -f.

A3 Su'bzone: Crassicollaria parvula: Cr. parvula Rem. -r-f, Cr.
brevis -r, Cr. intermedia -f, Cr. massutiniana -r: C. alpina -r; Tintinno-

2 A great pant of this fauna is older than the fauna which could correspond
to the Tintinnina zones: ,,S-P” (= Microcanthum Zone — lower part), A (= Mic-
rocanthum Zone—upper part ,,Durangiites” Zone) recognized in the Korowa Lime-
stone Mb. (= ,red Calpionella limestones”).

3r — rare, f — frequent, ¢ — common, a — abundant.



psella carpathica -small forms -r; Colomisphaera minutissima -r; Glo-
bochaete alpina -a: Saccocoma -a.

Calpionella alpiina Zone: Calpionella alpina -iglofbul'ar forms -c; C.
alpina -large fonmis -r; Crassicollaria parvula -f, Cr. intermedia -f; Tin-
tinnopsella carpathica -r: Globochaete alpina -a: Saccocoma -f.

GalpioneiDla elHijp'tica Zone (lower part): Calpionella elliptica Gad. -r,
C. alpina -globular forms -a; Crassicollaria parvula -very small fonmis -r,
Cr. intermedia -r; Tintinnopsella carpathica -small and middle”size forms
-r; Colomisphaera minutissima -r; Globochaete alpina -a; Saccocoma -r.

In the Korowa Limestone Mb. ,,S-P” Zone -upper part, A Zone
with AO01,.., A2, A3 Sulbzones, B Zone, C Zone -»lower part are present.
Bedbw the lower boundary of the KoroWa Mb. there is the CH Zocne —
with the lower boundary undetenminated and the ,,S-P” Zone -lower
part (of. Fiig. 2).

In the stratigraphical scheme recently presented fby Birkenmajer
1975, 1977, the Czorsztyn Limestone Fm. and the lower part of the
Dumsztyn Limestone Fm. (= Korowa Limestonte Mib. sensu Birkenma-
jer 1977 =Czorsztyn Limestone Fm., sensu Mojsisovics 1867) were at-
tributed to Callovian — Tithonian in the Czorsztyn Castle section. The
Berriasian stage is present aibove iin the Solbotka Limestone Mib. .(Fupper
part of the Dursztyn Limestone Fm. sensu Birkenmajer 1977). According
to the Scheme, the lower ibounldary of the Korowa Limestone Mb.
(=,,red Calpionella limestones”) has been arbitrarily placed within the
undivided Lower and Middle Tithonian (Birkenmajer 1975, p. 297; 1977,
p. 146).

As the ammonite datings are dubious, at the present state of investi-
gation, it is difficult to have a justified opinion about the assumed age
of the lower boundary of the Czorsztyn Limestone Fm. as well as about
the presence of stages older than the Tithonian, in this formation.

Nevertheless, Mojsisovics 1867, p. 212, admitted that somewhere in
the lowermost part of the Czor'sztyn Limestone Fm. the ,,Acanthicum
Zone” (Kimmeridigian) may be present.

Later ammonite findings supplied forms which may indicate Oxfor-
dian (Bimammatum Zone), Kimmeridgian (Beckeri Zone) as well as
Lower Tithonian (Hylbonotu'm and Darwini Zones), Middle Tithonian
(Semiforme and Fallauxi Zones), Upper Tithonian (Transitorius? Zone)
and Berriasian (Jacobi — Grandis? Zone).

The microfacial investigation newly done in this section (icf. p. 7—38)
evidence the Tithonian and Berriafeian age only. These datings refer to
the 7 metres of the Czorsztyn Limestone Fm., beginning from the lower
boundary of the Sobo6tka Limestone Mb. The mierofacies characteristic
for Berriasian (C. alpina and C. elliptica Zone -lower part), Upper Ti-
thonian (Crassicollaria Zone and ,,Semichitinoidella — Praetintinnopsella



Zone”) and the upper part of the Middle Tithonian (Chitinoidella Zone)
were recognized there.

Therefore the remaining part of Tithonian (Middle Tithonian -lower
part, Lower Tithonian) and other Upper Jurassic stages (Kimmeridgian,
Oxfordian, Callovian) could be found only in the lowest 4 metres of the
Czorsztyn Limestone Fm. section.

Age problem of the ,Semichitinoide'lla —
"Praetintinnopsella Zone”

The ,Semichitinoide'lla — Praetintinnopsella Zone” occupies in the
Czorsztyn Castle section an intermediate position between the Chitinoi-
della Zone and Crassicollaria Zone (Fig. 2, Table 1). Unfortunately, this
zone as well as the neighbouring CH and A zones can not be precisely
related to the ammonite findings in this section. The supposed Middle
Tithonian ammonite species are probably derived froim the vicinity of
the CH Zone (cf. Table I).

Thus the age of the ,,S-P Zone” can be determined only indirectly,
in reference to other regions.

Tintinnina with two layered (organic and calcitic) wall of lorica
recognized by Do'ben (/1963) in Bavaria (Kalkalpen: Hasslberg, Rechen-
berg) are placed by him in an intermediate position, posterior to the
first occurrences of Chitinoidelila and prior to the -appearance otf Crassi-
collaria. The Zone | (Crassicollaria intermedia) is arbitrarily attributed
to the lower part of Upper Tithonian while the assemblages with Chi-
tinoidella to Middle Tithonian.

Durand Delga and Foucault (1968, p. 69) attribute the ,,Praecalpio-
nella” with similar features encountered in Spain (Dorsale Bétique: Ja-
balcon), France (Basses-Alpes, Berrias: Clue) and Italy (Preélpes Véro-
naiises: Monte Baldo) in analogous biostratigraphie position as in Ba-
varia, to Tithonian in general.

Borza (1969, p. 37) in the sections from the Slowak part
of the Pieniny Klippen Belt, places the ,,Praetintinnopseilla andnusovi Zo-
ne” below the microfaciets with Crassicollaria :(=Upper Tithonian) and
above the microfacies with Chitinoidella (,,Ch. dobeni and Ch. boneti
Zones”) arbitrarily attributed to Middle Tithonian. This author deter-
mines the stratigraphie range of P. andrusovi n. sp. as the ,lowermost
part of Upper Tithonian or the uppermost part of Middle Tithonian”
(Borza op. cit. p. 81).

Durand Ddliga (in: Boillot et ail. 1971, p. 672) considers the assemblage
consisting of Praetintinnopsella and Crassicollaria, recognized in the
sample No 2 ,Banc le Danois” (Gascon Bay), as indicative of lowermost
Upper Tithonian.. ,lI'extréme base du Tithonique supérieur”.
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In Cuba, Kreisel and Furrazola (1971, in: Furrazola Bermudez and
Kreisel 1973) recognized P. andrusovi Borza in the uppermost part of
the Chitinoidella Zone (Middle Tithonian) and in the lower part of the
A Zone (Upper Tithonian). The Middle Tithoniian age of the CH Zone
is referred in Culba to [the ammonite findings (Judoley and Furrazola
Bermudez, 1968).

In the ammonite-calpionellid correlation recently proposed (Collo-
que Jurassique, Paris 1975, p. 380) the boundary of the Chi/tinoidella
and Crassicollaria Zones was placed within the Mrcrocanthum Zone
I.e. in the lower part of the Upper Tithonian. This proposal is based on
the correlatijolns done, among others, in Spain (cf.: iBtanthel, Cesdiel, Geyer,
Rettnane 1966; Remane 1969a; Enay and Geyssant 1975). Unfortunately,
in the mentioned papers the ,two-layered Tintinnina zone was not dis-
tinguished, and only from the paper by Durand Delga and Foucault
(1968) we know that this zone is present there in the same position,
between the CH and A izoneis. Therefore, on the same indirect way we
can deduce the age of the discussed zone both in Spain and in Car-
pathians.

Enay and Geyssant {1975, p. 50) have determined the stratigraphie
position of the lower boundary of the Cralssilcollaria Zone that in turn
determines the upper boundary of the ,,S-P” as., ,sommet de la zone
a Microcanthum”... noting that it is not equivalent of any specific
boundary in the ammonite biostratigraphic division.

Some informations about the position of this boundary is provided
by data from the Cehegin region (section B: Sierra de Quipara) given
by Barthe/l et al. 1966. These data indicate that the lower boundary
of the Crassicollaria Zone occurs there 15—2,0 m (his Fig. 3) above
the Middle/Upper Tithonian boundary determined in this section by
ammonites.

However, Enay and Geyssant (1975, p. 50) consider, in the same sec-
tion, the Middle/Upper Tithonian (=Microcanthum Zone) ‘boundary to
be in a lower position, and Chitinoidella recognized there (Remane
1969a, p. 568), in their opinion, should be entireily referred to the
Microcanthum Zone. Thus the mentioned distance between the lower
boundary of the A Zone and lower boundary of the Microcanthum
Zone would be magnified at least twice.

Therefore the data from Spain presented above suggest that the
Microcanthum Zone inclused not only the lower part of the Crassicol-
laria Zone 'but also ,SemichitinoideQ'la-Praetinti'nnopsella Zone”, and
it is possible that the lower boundaries of the ,,S-P Zone” and Micro-
canthum Zone either coincide or are very near one to another. The
CH Zone/,,S-P Zone” boundary may be still in the lowermost part of
the Microcanthum Zone or still lower in the Middle Tithonian in the
Ponti Zone. The latter alternative could be suggested by the Cuba
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data (Kreisel and Furrazola, op. cit.) if the Chitinoidella Zone is really
limited to Middle Tithonian in that area, and the lower boundary of
the A Zone is equivalent to the lower boundary of Upper Tithonian
(Microcanthum Zone). The question how far the correlation is correct can
he settled only in sections with the ammonite zones well documented.

However, in the author’s opinion, before the definitive solution of
the problem is reached, the ,Sernichitinoidella-Praetintinnopsella Zone”
can be temporarily used for the Middle/Upper Tithonian boundary deter-
mination, particularly wlhere ammonite faunas are poor or lacking.

In the Czorsztyn Castle section (Fig. 2) the ,,S-P Zone” comprises
deposits of the Czorsztyn Limestone Fm., including the lower part,
2,8 m thick, of the KorOWa Limestone Mb. This vailue can be used
for an approximate location of the CH Zone/,,S-P Zone” (Middle/Upper
Tithonian boundary) in the section of the Czorsztyn Succession, in
relation to the lower boundary of the Korowa Limestone Mb.

The Chitinoidella Zone occurs below the ,,S-P Zone” in the Czor-
sztyn Castle section. According to the data given by Enay and Geyssant
(1975, p. 50) the lower boundary of this zone in Spain (Subbetique:
Cabra) lies at the top of the Falllauxi 'Zone. In other regions, as it
was mentioned above, the occurrence of Chitmoidelfla (without Crassicol-
laria) is arbitrarily considered as an indicator of the Middle and Upper
Tithonian age. However, due to the distinction of the ,,S-P Zone”, the
extent of the Chitinoidella Zone (Chitinoidella Zone sensu stricto) can
be limited to Middle Tithonian.

Below the Chitinoidella Zone older microfacies were not encountered,
including P. malmiea (Borza) occurring in many sections of various
successions of the Pieniny Klippen Belt ever in the same position below
the Chitinoidel'la Zone (Borza, 1969: .Nowak 1976, 1978a, 1978b). It sug-
gest, together, with the presence of dispersed” Chitinoidella in the inve-
stigated thin sections, that the lower boundary of the Chitinoidella Zone
lies in a still lower position.

SYSTEMATIC POSITION

Primitive Tinitinnina ... ,,a carapace tres fine”.. recognized by Du-
Tand Delga (in: Faillot and Sole 1956) in the Jatalcon section (Dorsale
Bétique, Spain) were first classified as prdbably belonging to Tintin-
nopsella (T. carpathica?) and Stenosemellopsis (S. hispanica), later (Du-
rand Delga and Foucault, 1968) included into a new genus Praecalpio-
nella Durand Delga (nomen nudum), ,aind recently (Durand Delga in:
Boillot et al. 1971) attributed to Praetintinnopsella Borza, 1969; a rela-
tively long form Praecalpionella falloti n. sp. (nomen nuduim) =Praetin-
tinnopsella andrusovi Borza, 1969; short form Praecalpionella brouweri
n. sp. (nomen nudum) = Praetintinnopsella brouweri (Durand Delga, 1971).
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Tintinnina recognized in the Hassliberg section (Bavaria) by Doben
(1963), characterized by presence of... ,erkennbare dussere organische
Hille, die die schwach verkalkte Innenseite umgibt” ...were attributed
by 'him to Ca'lpioneliidae Bonet gen. et sp. indet.

Then Borza, by basing on the material from Podbiel'ska Series of
the Pieniny Klippen Belt (locus typicus: Cerveny Kaimem, Slovak Car-
pathians) and in relation to the Doben’s finding, included forms with
a Tintinnopsella-like appearance and two-layered wall of lorica: calcitic
and organic, to a new genus Praetintinnopsella n. gen.. Here he accepted
as a generotype P. andrusovi — with inner light calcitic layer and
outer dark organic one. This new genus together with Chitinoidella
Doben was included by Borza into the family Condonellidae Kent and
superfamily Tintinnidea Bonet, 1956.

Semichitinoidella is also characterized by the two-layered wall of
lorica but unlike Praetintinnopsella it has an organic layer on the inner
side of the wall. According to Durand Delga (in: Boillot et al. 1971,
p. 671) such position of the layers is aliso characteristic of the forms
formerly attributed to the genus Praecalpionella Dur.-Delga (nomen
nudum).

Thus it is evident that Semichitinoidella and Praetintinnopsella com-
bine features characteristic of two different superfamilies: Tintinnidea
Bonet 1956 and Galpionellidea Bomet 1956; consequently neither the Do-
ben« (1964) and Remane’s (1969b) proposal to include them into Cal-
pionellidea nor the Borza’s one- to refer them to Tintinnidea, can be
accepted. This is 'because the Calpionelllidea n. superfaim. -after Bonet’s
diagnosis comprises forms with calcareous tests while Tintinnidea n.
superfam. -with organic only (Bonet, 1956, p. 29).

Taking into consideration the arguments presented above it seems
justified to include the discussed foTm into an independent systematic
unit of appriopriate rank. The author proposes the name Semichitinoi-
dellidea m superfam. It is also proposed to give a lower systematic
rank on the family level: Seimichitinoidellidae m fam. to -the forms
with a fibrous structure of the calcitic layer with discontinous polari-
zation, i. e. belonging to the genera: Semichitinoidella n. gen. and
Praetintinnopsella Borza 1969, with synonyms.

The examples encountered in various regions of the mixed assem -
blages composed of: a) Chitinoidella + Praetintinnopsella; b) Chitinoi-
della -j- Praetintinnopsella -)- Semichitinoidella; c¢) Praetintinnopsel-
la Semichitinoidella + Crassicollaria; d) Praetintinnopsella + Crassi-
collaria; e) ,Praecalpionella” -(- Crassicollaria; f) Calpioneilidae Bonet
gen. et sp. indet. (in Doben 1963) + Crassicollaria; indicate that the ge-
nera belonging to Tintinnidea Bonet (Chitinoidella Doben), Semichitinoi-
dellidea n. superfam. (Semichitinoidella n. gen., Praetintinnopsella Bo-
rza) and Calpionellidea Bonet (Crassicollaria Remane and others) were
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originally, already during their life, differentiated by the structure of
lorica .characteristic of the given systematic unites. It is difficult to
maintain the hypothesis that the organic, semi-organic, semi-calcitic
and calcitic loricas found in the mixed fossil Tintinnida assemblages
could represented various stages of calcitization of the originally uni-
form loricas.

The interpretation accepted here is supported by the fact that the
».development optima” of different species appear at different times:
first organic Chitinoidella (CH Zone = Middle Tithonian) later organic
and calcitic Semichitinoidella and Praetintinnopsella (,,S-P Zone” =lo-
wer part of Upper Tithonian), and lastly calcitic Crassicollaria (A Zone
—upper part of Upper Tithonian). These ,,optima” could have been re-
lated to the overall increase in tihe salinity of sea water at the Middle/
Upper Tithonian .boundary, reflecting a gradual increase of mean
temperature. It accords well with a general trend in the development
of Tintinnina populations related to theise optima. This trend is ex-
pressed, among others, by a generail constant increase in number of
papulations with small forms prevailing which have reached their culmi-
nation -at the Tithonian-©erriasian transition i(Zone B).

Suiborder: Tintinnina Cl.aparéde and Lachmann, 1858
Superfaimdily : Sem ichitimoiidellidea n. suiperfam.
Diagnosis: Tintinnina with a two-layered wall of lorica: organic

and calcitic.
.Family: iSemiiohiitinoidellidae n. fam.

Diagnosis: Tintinnina with a fibrous (multicrystalic) structure
of the calcitic layer with discontinous polarization, with more or less
individualized collar, with rounded or pointed a'boral zone, or with
a caudal appendage.

Type genus: Semichitinoidella n, gen.

Others: Praetintinnopsella Bonza, 1969; Calpionellidea Bonet gen. et sp. indet.,
sensu Doben 1963; ,PTaecalpionella Durand Delga (nomen nuduim).

'Genus: Semichitinoidella n. gen.
Type species: Semichitinoidella sujkowskii n.sp.
Diagnosis: Lorica with the inner layer organic (dark) and outer
layer calcitic (white) — with a fibtrouls structure.

Semichitinoidella sujkowskii n. sp.

‘CPI. I, 'Fig. 1—4)
?pars 1968 Pmecalpionella falloti n. ap. (nomen nudum); Durand Delga and Fou-
cault, PI. 1l, Fig. 10; ?>pars 1969 Praetintinnopsella andrusovi n.ap.; Bonza: Pl. XLIX,

Fig. 14.
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Holoty pe: Specimen illustrated in PIl. I, Fig. 1 is found in a col-
lection of the Geological Institute in Cracow, thin section: WAN. ,Cz. Z.
6770

Paratypes: Pl I, Fig. 2—4

Derivatio nominis: to pay honour to Dr Zbigniew Sujkowski
who first recognized Calpionella in the Polish Carpathians.

Stratum typicum: Upper Tithonian, boundary of the Chitinoi-
dedlla and Craissico'lLaria Zones: ,,SemichitinoideliLajPraetin‘tinnopsella
Zone”; Czorsztyn Limestone Fm: Korowa Limeistone Mib. {-«upper part).

Locus typieus: Pieniny Klippen Belt, Poland; Czorsztyn Suc-
cession, Czorsztyn: Czorsztyn Castle section - wester” ciliff.

Material: 8 specimens

Diagnosis: Conical lorica with a broad oral opening, short collar,
pointed in the aboral zone. The inner, organic layer is dark, very thin
and preserved in fragments only.

Fig. 3. Scatter diagram far lorica length (L) and width Q) of S. sujkowskii n. sp.
(in micrometers); holotype marked by asterisk

Fig. 3. Wykres dtugosci <L) i szerokosci (1) lorik u gatunku S. sujkowskii n.sp.
(w mikrometrach); holotyp oznaczony gwiazdka

Description: The lorica is conical, with a maximum width in
the upper part, at the base of the collar. Towards the aboral pole it
narrows at first insignificantly,.being almost cylindrical in this part; in
the lo*wermost part it narrows rapidly to a point; at this part it is
somewhat parabolie in shape. The collar is low. Its dower part 'has a short
seigment almost cylindric anJd above sliighty bent ou'tiwards. The opening
is broad (“ =1 _ #£, see Table 2). A shoulder-dike bend is visible at
collar’s base.

The wall of an uniform ‘thickness is well separated from the sur-
rouding matrix. Somewhere it becomes thinner, difficult to/distinguish
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Table-Tabela 2

L I U k W wl w2

1 624 429 195 78 6.825 195 4875

2 624 429 3315 78 390 0975 2925

3* 663 507 Bl 78 585 195 39

4 663 507 b1 78 6825 195 4875

5 702 429 31 7.8 2925 117 1755

"6 702 507 312 7.8 6825 195 4875

7 702 5265 390 7.8 6.825 195 4.875

8 741 5265 31 7.8 390 0975 2925
Dimensions of specimens of S. sujkowskii nov. sp. (in micrometers). L — length of lo-
rica; | — width of lwica; u — diameter of oral opening; k — height of collar; iw —
thickness of wall; wil — thickness of inner layer; w2 — thiioknesis of outer layer

Wymiary okazow S. sujkowskii nov. sp. (w mikrometrach). L — dtugo$¢ loriki; 1 —
szerokos$¢ loriki; u — ujscie; k — wysokos$¢ kotnierza; w — migzszos¢ sciany; wl —
migzszos¢ warstwy wewnetrznej; w2 s—migzszo$¢ warstwy zewnetrznej

in a thin section. The "outer, white, calcitic layer, built up of short
columnar crystals radially orientated, forms the framework of the wail.
The inner layers is dark, organic; it contains isolated calcite grains
with yellowish tinge, dispensed irregularly or arranged in rinig-like
groups. This layer is very thin and only fragmentarily preserved.

Two morphological groups are distinguishable (Fig. 3, Table 2). One
Is represented by elongated forms (elongation: j = 1,30 — 1,67; length
of ilorica: L —66,3— 74,1 micrometers; width of lorica: 1= 429 — 52,6
micrometers). The second group contains short fortms (* = 1,3; L —62,4 —
—66,3 'micrometers: il= 42,9 — 50,7 mmicrometers). The latter forms have
a cylindrical segment mentioned above, very short so that their general
shape is almost parabolic. Both groups display a differentiation in tlhe
thickness of the wall. Some are evidently thicker Cw= 5,85 — 6,825
micrometers), and other thinner (w= 2,925 — 3,90 micrometers). In (both
groups the inner layer is always very thin (iwl = 0,975 — 1,95 microme-
ters), while the outer is more differentiated (w2 = 1,755 — 4,875 micro-
meters). Holotype dimensions: see Talble 2.

Occurrence: upper part of the Czorsztyn Limestone Fm. (lower
part of the Korowa Limestone Mib. and a tbit lower of its lower bound-
ary), Czorsztyn Succession, Czorsztyn: Czarsztyn Castle section and
others.

Semichitinoidella duranddelgai n. sp.
{Pi. I, Fig. 1—4)
?(Pars 1963 Praecalpionella brouweri n. sp. (nomen nudum); Durand Delga and Fou-

cault: PIL. Il, Figl 9; ?pars 1969 Praetintinnopsella andrusovi n. sp.; Borza: Pl LXX,
Fig. 5—10.
Holotyp é Specimen illustrated in PI. IlI, Fig. 2 is found in the

collection of the Geological Institute in Cracow, thiin section: WAN
Cz. Z. 6770



— 16 —

Paratypes: Pl Il, Fig. 1,3 and 4

Dériva tio inomimis: In lhanaur of Prof. Dr Miohel Durand
Deiliga from Laboratoire de Géologie Mediterranéenne, Université Paul-
-Salbatier in Touilouse, who first recognized the two-llayered Tinlt'innina.

Stratum, typicum: Upper Tithonian, boundary of the ,Chiti-
noidella Zone” and CrassicoHlaria Zone, ,Semidhiltinoidella-Praetin-
tinnopsella Zone”; Czorsztyn Limestone Fm.: Korowa Limestone Mb.
-upper part.

Locus tipi eus: Pieniny Klippen Belt, Poland; Czorsztyn: Czor-
sztyn CaStle section — (western cliff.

Material: 25 specimens

Diagnosis: Sphaeroid-ellipticail lorica with a broad oral opening,
a short collar, in the atonal pant rounded hamiciroullar-tparaib-dlic (or
?pointed).

Description: Lorica with elongation ~ = 109— 1,38 and
maximum width 1= 33,15— 48,75 micrometers (in the 'middle of the
length of lorica). Its Shape is approximately 'broadly elliptic. Oral open-
ing is wide “=2/5 — 4/5, collar is short, usuaiily poorly visible, slight-
ly Ibent out. The wall of uniform thickness is usually thiin anld difficult
to recognize in thin sections; only exceptiona'lly it reaches the thickness
W = 11,7 micrometers. The outer white calcitic layer forms the main
framework of the walil. It is of filbrous structure. The inner dark layer
is very thin and preserved in fragments only. The length of lorica
L = 46,8 — 58,5 micrometers; most of specimens does not exceed 55 mic-
rometers .(Taible 3). Hoilotype dimensions: see Taible 3.

10 -

*
10 2

1
0

¢ — R
0

3 40 50 60

Fig. 4. Scatter diagram for loricas length (L) and width (1) of S. duranddelgai nov.
sp. (in micrometers); holotype marked by asterisk

Fig. 4. Wykres dtugosci <L) i szerokosci (1) lorik gatunku S. duranddelgai.n. sp.
(w mikrometrach); holotyp oznaczony gwiazdka
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Table -Tabela 3

L I u k w wl w2

1 466 3315 1365 117 39 0975 2925
2 468 429 273 58 4875 0975 33
3 468 429 312 78 4875 0975 39
4 466 429 312 -— 685 195 4875
5 507 4095 273 7.8 4875 0975 39
6 507 4095 284 7.8 39 1365 2535
7 507 4095 312 - 39 1365 2535
g« 507 429 273 7.8 4875 0975 39
9 507 429 -— -— 4875 0975 39
10 507 429 312 7.8 585 0975 4875
1 507 429 3.2 7.8 4875 0975 39
12 507 429 312 78 39 - 3.9
13 507 4485 312 7.6 4875 0975 39
14 5265 429 312 58 535 195 39
15 5460 4485 —- - - 6.825 195 4675
16 546 . 429 — — 78 : -— 18
17 546 429 —  — 585 — 585
ia .546 . 46-8 - 58 6625 195 4875
19 546 429 312. 7.8 4875 0975 39
20 546 468 312 975 975 0975 7.8
2 546 468 312 117 4875 0975 39
22 546 4875 273 - 4875 0375 39
23 546 4875 312 70 78 39 39
24 585 , 429 3315 78  ee 195 485
25 546 429 312 78 39 - 39

Dimensions 6f specimens of S. duranddelgai nov. sp. (in micrometers)
For symbols see Table 2

Wymiary okazéw S. duranddelgai nov. sp. (w mikrometrach)
Symbole literowe objasnione w Taibeli 2

Occurrence: -upper part of 'the Czorsztyn Limeistone Fm.-{lower
part of the Korowa Limestone Mb. and bit lower than its lower boun-
dary), Czorsztyn Succession, Czorsztyn: Czorsztyn Castle section and
others.

Remarks: The species S. duranddelgai n. sp. differs from S. suj-
kowski n. SP- by its general spbaeroid-elliptical form of 'lorica (maxi-
mum width in the middle of the heigth) and smaller dimensions.
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STRESZCZENIE

Rozpoznane na obszarze pieninskiego pasa skatkowego w profilu
Zamku Czorsztynskiego (tyton gdrny sukcesji czorsztynskiej, por. fig.
11i 2 tabela 1 i 4) i opisane w pracy mikroskamieniatosSci z grupy Tin-
tinnina (Protozoa inc. sed., Ciliata?, por. str. 14—17, fig. 3 i 4, tabela
3i 4, plansze 1—II), 'dla ktérych zaproponowano nazwe Semichitinoidedla
n. (gen., s podstawg do sformutowania kUIkiu tez: a) pozycji systema-
tycznej tych mikroskamieniato$ci; b) pozycji stratygraficznej wyroznio-
nego nowego ,poziomu Semichitinoidella — Praetintinnopsella” i mo-
zliwosci wykorzystania go dla wyznaczania granicy miedy tytonem $rod-
kowym i gérnym; c) okre$lenia granic litostratygraficznych jednostek:
formacji wapienia czorsztynskiego i ogniwa wapienia z Korowej oraz
ich zasiegu wiekowego.

Mikroskamieniato$ci z rodzaju Semichitinoidella rozpoznano po raz
pierwszy w gornej jurze. Struktura Sciany ich loriki, w odrdznieniu od
dotychczas poznanych struktur znamiennych dla Calpionellidea Bonet
1956, Chitinoidella DOben 1963 i Praetintinnopsella Borza 1969, wyka-
zuje wewnetrzng warstwe z substancji organicznej oraz zewnetrzng kal-
cytowg o strukturze witoknistej.

Powyzsze cechy nasuwajg pewne analogie z wspotczesnymi formami
zaliczanymi do Codoneliidea Kent, 1881. Na takg ewentuaLno$¢ mogta-
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by zwilaszcza wskazywacé, wystepujaca u Semichitinoidella po stronie
zewnetrznej Sciany, wioknista warstwa kalcytowa nie wykazujaca struk-
tury sferolitowej. W nawigzaniu bowiem do wynikéw badan uzyskiwa-
nych ostatnio dzieki zastosowaniu mikroskopu elektronowego, nie moz-
na wykluczy¢ mozliwosci, ze jest ona przekrystalizowang — pierwotnie
aglutynujagcg — warstwa zbudowang z kokolitdbw, znamienng dla Codo-
nellidea Kent.

Stosunek jednakze kopalnych form do wspdtczesnych nie zostat
w sposob przekonywajgcy ustalony. Ogoélnie przypuszcza sig, na podsta-
wie dalekiego upodobnienia morfologicznego lorik, ze prowadzity one
ten sam tryb zycia. Inne natomiast cechy, m. in. struktura Scian lorik —
w tym rowniez koinierza, majg by¢ zdaniem pewnych autoréw podsta-
wa do ich wspdlnego traktowania, jako nalezacych do Tintinnida Corliss,
1955.

Nalezy jednakze zauwazyC, ze oprdcz wielu cech wspdlnych, zazna-
czajg sie miedzy kopalnymi a w*spoHczesnymi formaimi bardzo wyrazne
i istotne roznice. Przyktadem sg formy zaliczane do Caélpionellidea Bo-
net, stanowigce wiekszos¢ kopalnych form, u (ktérych lorilka jest obudo-
wana 'z kailcytu o Strukturze sferolitowej. Loriki o takich cechach nie
zolstaty dotychczas rozpoznane ws$rdd wspotczesnych Tintinnida Corliss.
Nietatwo jest réWniez wyjasni¢ strukture Scian form nalezacych do
Praetintinnopsella Borza. Wprawdzie, tak jak Semichitinoidella n. gen.,
majag dwuwarstwowa S$ciane organiczng i kalcytowa, jednakze w odrdz-
nieniiu od nich warstwa kalcytowa wystepuje po stronie wewnetrznej
Sciany. Ten typ strukturalny $cian loriki nie zostat rowniez rozpoznany
u form wspotczesnych.

Powyzsze réznice, zaznaczajgce sie miedzy kopalnymi tytonskimi for-
mami i wspotczesnymi, a zwiaszcza wieksza iloS¢ modyfikacji struktu-
ralnych Scian u form kopalnych wskazuje, ze niekoniecznie miedzy oma-
wianymi grupami mikroskamieniatosci muszg istnie¢ bezposrednie zwigz-
ki rodowe.

Wystepowanie Semichitinoidella w zespotach mieszanych (por. str. 5
i 13), w sktad ktérych wchodzg w rdéznej kombinacji: formy o lorice
organicznej (Chitinoidella), o lorice kalcytowej (Crassicollaria Remane)
oraz o lorice dwuwarstwowej organicznej 1 kalcytowej (Praetintinnop-
sella), pozwala sadzi¢, ze kopalne Tintinnina Claperede et Lachmann,
1858 za zycia nie posiadaty tylko jednego typu lorik — zmienionych na-
stepnie w czasie diagenezy (rozne stadia kalcytyzacji i rekrystalizacji),
lecz ze juz pierwotnie byty zréznicowane pod wzgledem struktury S$cian
oraz substancji je budujacych. W tym uktadzie trudno je uznaé za na-
lezace tylko do jednej jednostki systematycznej, tej rangi co Codonel-
lidea Kent, 1881. Stosujac bowiem Kkryteria, Obowigzujgce dla tej rangi
jednostek systematycznych, jest w peini uzasadnione wyroznienie wsréd



kopalnych form co najmniej 3 niezaleznych nadrodzdta: Tintinmidea Bo-
net, 1956 — obejmujacych fonmy o lorikach organicznych; Semichitinoi-
dellidea nov. superfaim. — o lorikach organicznych i kalcytowych; Cal-
pionellidea Bonet, 1956 — o lorikach kalcytowych (o strukturze sferoli-
towej).

Nie mozna zatem uznaC za uzasadniong propozycje przyjecia jednej
wspolnej systematyki dla kopalnych i wspdtczesnych form. Konieczne
natomiast i uzasadnione jest utrzymanie i stosowanie nadal dla form
kopalnych systematyki niezaleznej, zaproponowanej przez Boneta (1956)
zZ powyzszym uzupetnieniem.

Nie wyklucza to wszakze mozliwosci snucia hipotez, co do ich wza-
jemnego pokrewienstwa — w skali wyzszych rang, a nawet podejmo-
wania préb ich usystematyzowania. Muszg by¢ wszakze w szerokim za-
kresie uwzgledniane cechy, stanowigce podstawe systematyki form ko-
palnych. W przeciwnym razie ich systematyka nie bedzie mogta miec
wiekszego znaczenia dla celéw biostratygrafii geologicznej, a co z kolei
bytoby wysoce niekorzystne dla petnego wyjasnienia rozwoju tych mi-
kroorganizmow i zrozumienia ich ewolucji.

Mikroskamieniatosci z grupy Tintinnina znane sg w stanie kopalnym
poczawszy od ordowiku. Najbujniejszy ich rozwdj przypada jednakze
dopiero w jurze i kredzie. Uwage zwitaszcza zwracajg optima rozwojo-
we tych mikroskamieniato$ci, przypadajace na Srodkowy 'gorny tyton,
berias i walanzyn. Najpierw, przypuszczalnie w tytonie srodkowym, za-
znacza se rozkwit Chitinoidella o lorice organicznej, z kolei, zapewne
W nizszym gérnym tytonie, Semichitinoidella i Praetintinnopsella o lo-
rice dwuwarstwowej organicznej i kalcytowej, a nastepnie w wyzszym
goérnym tytonie, beriasie i walanzynie Calpionellidae Bonet z lorikg
kalcytowg. Znamienne jest, ze to nastepstwo optiméw zaznacza sie na
rozleglym obszarze prowincji medyteranskiej i atlantyckiej w tym sa-
mym czasie. Pozwala to sadzi¢ o istnieniu rozlegtych zmian fizyko-
-chemicznych Srodowiska polegajacych na podwyzszeniu zasolenia wo-
dy morskiej. Zmiany te, foy¢ moze pozostawally w zawigzku z ogdélnym
postepujacym wzrostem temperatury S$redniej. Czynniki te, podwyzszo-
ne zasolenie i temperatura, mogty — Obok innych — mieC istotny
wptyw na zaznaczajacy sie w czaisie gornego tytonu rozwdj populacji
drobnych tintininbw — o lorikach kalcytowych, stale iloSciowo wzra-
stajagcych w czasie — az do apogenum w najnizszym beriasie (zona B).

Wspobtczesny etap rozwoju Tintinnida Corliss, jak mozna wnosi¢ na
podstawie poréwnan z w/w optimami rozwoju form kopalnych, najbar-
dziej przypomina etap z pogranicza tytonu Srodkowego i tytonu gorne-
go. Optima rozwojowe w tym czasie osiggnety formy o lorikach orga-
nicznych i organiczno-kalcytowych. Nie mozna zatem wykluczy¢ mozli-
wosci, jesli podobienstwo w wyksztatceniu strukturalnym lorik i sub-



stancji budujacej je moze by¢ podstawa do snucia przypuszczen na te-
mat pokrewienstwa u tych mikroorganizméw, ze Chitinoidella Doben
i Semichitinoidella nov. gen. moga byc¢ odlegtymi przodkami wspdicze-
snych Codonellidea Kent, 1881.

Znaczenie tintinindw dla ibiostratygrafii gornej jury i najnizszej kre-
dy jest powszechnie znane. Stanowig one, obok amonitow, wazne wska-
zniki dla precyzyjnego wyznaczania szeregu granic w obrebie pietra
tytonskieigo i beriaskiego (AUamann et al. 1971; Collogue Jurtassigiue
Lion Neuchéatel, 1973; Paris 1975).

Zaproponowany ostatnio przez Kolokwium Jurajskie (op. cit.) sche-
mat korelacji amonitowo-kalpionelowej moze by¢ uzupeiniony w pozy-
cji najnizszego goérnego tytonu nowym ,poziomem Semichitinoidella-
-Praetintinnopsella” (por. Tabela 4). Wyrdznienie tej zony w Polsce
w profilu Zamku Czorsztynskiego oraz istnienie mozliwosci jej wyste-
powania w innych profilach, réwniez poza Polskg (Kuba, Hiszpania,
Francja, Wtochy, Czechostowacja), izawsze w tej saimej pozycji — <ma po-
graniczu zon A (=Crassicollaria) i CH (=Chitinoidella), stanowi cenny
wskaznik, dzieki ktéremu mozna wyznaczy¢ dokiadnie granice miedzy
tytonem Srodkowym a tytonem gornym. Granica ta, trudna do ustale-
nia, byta dotychczas wyznaczana jedynie na niewielu obszarach i tylko
w sposob przyblizony.

Dolna granica nowego poziomu (nazwanego skrotowo ,poziom
S-P”), jak posrednio wskazujg datowania na obszarze Hiszpanii (Barthel
et al. 1966; Durand Delga et Foucault 1968; Remane 1969; Enay et
Geyssant 1975), bedzie badZz zgodna z pozycjg dolnej granicy zony Mic-
rocanthum, badZz bedzie do niej bardzo zblizona. Zacie$Sniony w ten
sposob pozioan CH (=paziom Chitinoidella, sensu stricto), bytlby wskaz-
nikiem S$rodkowego tytanu (?poziomy: Fallauxd — cze$¢ najWyzsza
I Ponti).

Rozpoznanie w profilu Zamku Czorsztynskiego poziomdw tintinino-
wych A, B i C, a ostatnio jeszcze starszych (poziom ,,S~P”” i poziom CH)
daje podstawe, w nawigzaniu do aktualnie obowigzujgcego schematu
korelacji amonitowo-tintininowej (Tahe,la 4), do rektyfikacji wiekowej
meiktorych jednostek litostratygraficznych tam wystepujgcych, wig pro-
pozycji przedstawionej w taibeli 11 4.

W zakresie stratygrafii proponuje sie ponadto przywrécenie ,forma-
cji wapienia czorsztynskiego” zakresu, dla jakiego zostata ona wpro-
wadzona przez Mojisisovicsa 1867 i w jakim byta ona pierwotnie stoso-
wana przez Birkenimajera 1954, tzn. obejmujgcej w cze$ci gornej ogni-
wo wapienia z Korowej (=,wapien czorsztynski z kalpionelilami”, sensu
Birkenimajer 1954 i inne wczes$niejsze i pdzniejsze synonimy, por. Sir.
5). Dolna granica tego ogniwa, ktorg przyjeto jako granice miedzy for-
macjami czorsztynskg i dursztynskag (Birkenimajer 1977), nie jest bo-
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wiem wyraznie zaznaczona w litologii (stopniowe przejscie do nizej le-
zacych utworéw) i moze ona by¢ jedynie umownie wyznaczana (por.
Birkenmajer 1963, s. 140). Bardzo wyraznie natomiast zaznacza sie (por.
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Note: Standard ammonite and calpionellid zones after Colloque Jurassique (Paris,
1975); aptychus zones after data of S. JM Gasiorowski 1962 and M. Durand Delga
and S. M. Gasiorowski 1970

Lvithostratigraphac units after proposai of K. Birkenmajer 1977

Uwaga: Standardowe poziomy amonitowe i kalpionelowe wg Colloque Juras-
sique (Paris, 1975); poziomy aptychowe wg danych zawartych w pracach S. M.
Gasiorow skie go 192 iM. Durand Delga et S. M. Gagsiorowski 1970
Jednostki litostratygrafdczne wg nomenklatury zaproponowanej przez K. Birkenma-
jera 1977

Birkenmajer, op. cit.) jego granica gorna, przyjeta jako granica z wy-
zej lezacym w profilu ogniwem wapienia z Soboétki (=,biate wapienie
kalpionellowe” i wcze$niejsze synonimy). Przyjecie tej wiasnie granicy
za gbérng granice fonmaicji wapienia czorsztynskiego, bedzie nie tyilfko
blizsze idei wyrozniania podstawowych jednostek tej rangi, ale réwniez
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w praktyce bedzie ona lepiej spetniata role granicy miedzy formacjami.
Tg drogg m. in. uniknie sie wielu niepewnoSci i kontrowersji co do po-
chodzenia skamieniatosci, a zwilaszcza waznych dla stratygrafii amoni-
tow, wzmiankowanych w dawniejszej literaturze.

W nawigzaniu do powyzszej propozycji, ogniwo wapienia z Sobotki
bytoby najstuszniej wigczy¢ do formacji wapieni tysanskich, jako naj-
starsze ogniwo tej formacji — z zachowaniem nazwy ,,0gniwo wapie-
nia z Sobodtki”.

EXPLANATION OF PLATES — OBJASNIENIE PLANSZ

Plate — Plansza |

Figs. 1—4. Semichitinoidella sujkowskii n. sp. X 500; Czorsztyn Castle WAN. Gz. Z
6770 Czorsztyn Limestone Fm.: Korowa Limestone Mb.: Upper Titho-
nian, ,,Semichitinoidella — iPl-aefcintinnopf&:Ma Zone”

CzoTSiztyn Zaimek WAN. Gz. Z. 6770; Formacja wapienia czorsztynskiego:
ogniwo wapienia z Korowej; tyton gorny, ,,poziom Semichitinoidella —
Praetmitinnopselia”

Fig. 1. Holotype — elongated form; holotyp — forma wydtuzona

Fig. 2. Paratype — elongated form with a very thin wall; paratyp — for-
ma wydtuzona o bardzo cienkiej Scianie

Fig. 3, 4. Paratypes — tshort forms; paratypy — formy krotkie

Plate — Plansza Il

Figs. 1—4. Semichitinoidella duranddelgai n. sp. X 500; Sample as above; probka jak
wyzej
Fig. 2. :Holotype; holotyp; Figs. 1, 3, 4 Paratypes; paratypy

Plates — Plansze 111—VIII

Microfossils of ,,Semichitinoidella — Praetintinnopsella Zone”
Mikroskamieniatosci ,,poziomu Semichitinoidella — Praetintinnopsella”

Plate — Plansza 111

Figs. 1—4. Chitinoidella Doben, dwarf forms; formy kartowate; 1. Ch. sp. indet.; 2—
4. Ch. aif. boneti Doben.

Figs. 5, 12. Semichitinoidella sp. indet.

Fig. 6. Chitinoidella boneti Doben

Figs. 7, 8. Chitinoidella sp. indet.

Fig. 9. Chitinoidella; conjugation; koniugacja

Fig. 10. Praetintinnopsella andrusovi Borza

Fig. 11. Semichitinoidella aff. sujkowskii n. sp.

Fig. 13. ,Tintinnopsella” carpathica <Murg. et Fiiliip.)

Fig. 14. ,,T.” remanei Borza

Fig. 15. ,, T.” carpathica (Murg. et Filip); sma'll form; mata forma

Fig. 16. ,,Tintinnopsella” intermediate form between T. carpathica and T. remanei;
forma posrednia T. carpathica — T. remanei

All specimens X 500; wszystkie okazy X 500
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Plate — Plansza 1V

Figs. 1, 2, 4—6. Colomisphaera lapidosa (Vogler)
Fig. 3. C. minutissima .(Colom)

Fig. 7. C. aff. ornata Nowak

Fig. 8. Colomisphaeridae

Fig. 9. C. carpathica (Borza)

All specimens X 500; wszystkie okazy X 500

Plate — Plansza V

Figs. 1, 4, 5, 8—10. Zoospores of Globochaete alpina Lombard: 1, 4, 5 ,formes
associées lineares” Lombard 1945

Figs. 2, 3, 7. Zoospores of Globochaete

Fig. 6. Gemeridella minuta Borza et Misik

Fig. 11. Zoospores of Globochaete: in lower part G. alpina Lombard

Figs. 12, 13. Globochaete hronica Borza et Misik

Specimens on Figs. 1 and 5: X 65; on Fig. 4: X 135; others: X 330

Okazy na fig. 1i 5: X 65; fig- 4: X 135; inne: X 330

Plate — Plansza VI

Figs. 1—7. Saecocoma Agassiz; 1, 2, 4—7. seamulae; 3. secundibrachialia
Sipecimen on Fig. 6: X 135; others: X 65; okazy na fig. 6: X 135; inne: X65

Plate — Plansza VII

Fig. 1. Textularia sp.: X 135

Fig. 2. Spirillinidae: X 135

Fig. 3. ?Lenticulina sp.: X 80

Fig. 4. ?Glomospira sp.: X 135

Fig. 5. Radiolaria: X 135

Fig. 6. Trocholina sp.: X 65

Fig. 7. Sponge spiculae: X 65

Fig. 8. Bulimdnidae: X 65

Fig. 9. Globochaete: ,,formes associées non”lineares” Lombard 1945: X 65

Figs. 10, 12, 13. ?Ostracoda: X 135
Fig. 11. Lamellibranchiata?: X 65

Plate — Plansza VIII

Figs. 1, 3. Calcareous algae: longitudinal section of thin-walled tubular form; prze-
kroje podituzne cienkos$ciennych form rurkowatych; X 65

Fig. 2. Dasycladaoea: X 135

Fig. 4, 8. Crinoid ossicles: X 135; X 80

Fig. 5. Zoospores of Globochaete: X 65

Fig. 6. Clypeina jurassica Favre: X 65

Fig. 7. Calcareous algae: fibrous, arcuated form with two appendices; forma wio-
knista, tukowata z bocznymi wypustkami: X135

Fig. 9, 10. Ammonites.; juvenile forms: X 65; X 40



