
ACT A

Vol. 23

I
tilE 0

I

PAL A EON T 0 LOG I C A

1 g 7 8

POLONICA

No.3

Got twa 1dovO

ANDRZEJ GAZDZICKI, HEINZ KOZUR, RUDOLF MOCK AND JERZY TRAMMER

TRIASSIC MICROFOSSILS FROM THE KORYTNICA LIMESTONES
AT LIPTOVSKA OSADA (SLOVAKIA, CSSR) AND THEIR

STRATIGRAPHIC SIGNIFICANCE

Abstract. - Foraminifers, sponge spicules, conodonts, and holothurian sclerites are
recognized in the Korytnica Limestones at Liptovska Osada (West Carpathians, Slo­
vakia). Five new holothurian sclerite species are erected, namely Eocaudina lip­
tovskaensis sp.n., Kuehnites slovakensis sp.n., Praecaudina mostleri sp.n., Theelia
liptovskaensis sp.n., and Theelia trammeri sp.n. The Korytnica Limestones are
assigned to the Lower Carnian (Cordevolian), basing upon the entire microfossil as­
semblage. The Korytnica Limestones are also demonstrated to be time equivalent to
the Upper Cassian Beds of the Dolomites.

INTRODUCTION

The Korytnica Limestones make a new lithostratigraphic unit es­
tablished recently by Bujnovsky et al. (1975) in the Triassic of the West
Carpathians. The name is after the geographic locality (Korytnicka
valley) near Liptovska Osada, Slovakia (fig. 1). The unit is homogeneous
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Fig. 1. Locality map of the Korytnica Limestones at Liptovska Osada (Slovakia).
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in lithology and distinct from the underlying Reifling and/or Raming
Limestones as well as the overlying Lunz Member (Jablonsky 1973 b:
fig. 21; Bujnovsky et aL. 1975: fig. 5; see also fig. 2 herein).

The present paper is aimed to describe the foraminifers, sponge spic­
ules, conodonts, and holothurian sclerites occurring abundantly in the
investigated Korytnica Limestones, and to evaluate their stratigraphic sig­
nificance. The samples were taken by A. Gazdzicki in 1976 from the type
section of the Korytnica Limestones (see fig. 2). Totally, 15 samples
approximating jointly 65 kg .in weight were analysed. They were macer­
ated with acetate acid; furthermore, they supplied 40 thin sections for
microfacies study. Aside of the microfossils studied in the present paper,
the samples contain also fairly abundant ostracodes, scolecodonts, cep­
halopod arm hooks, crinoid and echinoid fragments, and fish debris.

A. Gaidzicki is responsible for microfacies analysis and foramin.ifer
identificaHon, H. Kozur and R. Mock for holothurian sclerite study, and
J. Trammer for sponge spicule and conodont identifications.

The SEM micrographs were taken in the Laboratory of Electron
Microscopy of the Nencki Institute of Experimental Biology, Warsaw, and
in the Geological Institute of the Dionyz Stur, Bratislava. The foram­
inifers, sponge spicule, and conodont collections are housed at the Institute
of Paleobiology of the Polish Academy of Sciences, Warsaw (abbreviated
as ZPAL); the holothur.ian sclerite collecHon is housed at the Department
of Geology and Paleontology of the Faculty of Natural Sciences of the
Comenius University, Bratislava (abbreviated as PFUK).

This works is a contribution to the IGCP Project "Triassic of the Tethys
Realm".

MICROFACIES ANALYSIS

The Korytnica Limestones are dark-grey to black regularly bedded
limestones with thin intercalations of calcareous shales. In the investigated
section (fig. 2, see also BUjnovsky et al. 1975) they overlie the Raming
Limestones represented by grey to light-grey biohermic limestones. Their
microfacies characteristics is based upon 40 thin sections, the localization
of which in the depositional sequence is shown in fig. 2.

The uppermost Raming Limestones (sample R t ) comprise crinoid-algal
~Tubiphites) biosparites (pI. 41: 6) with fragments of calcareous sponges,
brachiopods, sessile foraminifers, and intraclasts (see also Jablonsky 1971,
1973a, b, 1975; Misik 1972; Bujnovsky et aL. 1975). In contrast, the Ko­
rytnica Limestones (samples R 2-Re and L t-L5) are dominated by brown­
ish, mostly laminated biomicrites (pI. 41: 1-4) interlayered sometimes
with crinoid biopelsparenites (pI. 41: 5).

The Korytnica Limestones are fairly homogeneous in microfacies. The
most common components of the laminated biomicrites are sponge spicules



Fig. 2. Type locality and key beds of the Korytnica Limestones (first quarry in the
cut of the major road south of Liptovska Osada; photo taken by A. Gazdzicki in May
1976). L -left side of the quarry, R - right side of the quarry; sampling: L1-Le and

R1-R9.
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(pI. 41: 1-2), minute crinoid fragments (pI. 41: 3), and brachiopod debris
(pI. 41: 4); there are also thin-walled shells of juvenile bivalves (Halobia?),
abundant nodosariids, ostracodes, and spores Globochaete alpina Lombard.
The biomicritic mass includes small amounts of a brownish, opaque matter
(organic matter?).

The biopelsparenites (pI. 41: 5) are composed of crinoid, brachiopod,
bivalve, and gastropod debris as well as of ostracodes, solenopores, and
pellets. They comprise fairly abundant foraminifers of the genera Oph­
thalmidium, Involutina, Tolypammina (sample R4), Earlandia, and Galea­
nella? (samples Re-RB), algae Tubiphites obscurus Maslov (sample R 7),

and microproblematic Ladinella porata Ott (sample Re) (see also Jablonsky
1973a, Bujnovsky et al. 1975).

FORAMINIFERS

(pIs 42--45)

Thirty nine foraminifer taxa have been found in the investigated
section of the Korytnica Limestones (fig. 2). Their frequency distributions
among the samples are given in table 1.

Most species recorded are well known from other areas of the Tethys
Realm (see Zaninetti 1976) and hence, they are not systematically des­
cribed in this paper. Nevertheless, the majority of the investigated
foraminifers are here illustrated (pIs 42-45) to show their variability
and facilitate future discussions.

When classifying the foraminifers, the system of Loeblich and Tappan
(1964) has been used. The list of the foraminifer species recorded in the
Korytnica Limestones comprises:

Ammodiscus cf. planus Loeblich, 1946
Ammodiscus sp. - pI. 45: 7
Glomospira sp.
TurriteHeHa sp.
?TurriteZZe!!a sp. - pI. 43: 9-10
Tolypammina gregaria Wendt, 1969­
pl. 42: 9-11
Tolypammina sp.
Lituotuba sp. - pI. 45: 6
?Ammobaculites sp. - pI. 43: 12
Placopsilina? hyerensis Bronnimann and
Zaninetti, 1972
?Placopsilina sp.
GaudryineZZa aff. kotlensis Trifonova,
1967 - pI. 43: 7
Gaudryinella sp. - pI. 43: 8
Earlandia amplimuralis (Pantie:' 1972)
Earlandia tintinniformis (Misik, 1971)
Earlandinita sp. - pI. 43: 11
?EndothYTa sp. - pI. 42: 5

EndothyraneZZa sp.
Agathammina austroalpina Kristan-Toll­
mann and Tollmann - pI. 43: 5-6
Agathammina sp.
Ophthalmidium exiguum Koehn-Zani­
netti, 1969 - pI. 43: 4
Ophthalmidium sp. - pI. 43: 1-3
Galeanella? infundibuliforme (Jablon­
sky, 1973) - pI. 42: 1--4
Nodosaria sp. - pI. 45: 3
Astacolus sp. - pI. 45: 4
Darbyella sp.
Dentalina sp.
?Frondinodosaria sp. - pI. 45:
Lenticulina sp. - pI. 45: 2
Pachyphloides klebelsbergi (Oberhauser,
1960) - pI. 44: 8
Pachyphloides oberhauseri Sellier de
Civrieux and. Dessauvagie, 1965
Pachyphloides sp. - pI. 44: 7, 9
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Duostomina Sp. - pI. 42: 6-8
lnvolutina eomesozoica eomesozoica
(Oberhauser, 1957) - pl. 44: I
lnvolutina gaschei praegaschei Koehn­
Zaninetti, 1969 - pI. 44: 5

lnvolutina sinuosa d. pragsoides (Ober­
hauser, 1964)-pi. 44: 4
lnvolutina planidiscoides (Oberhauser,
1964) - pI. 44: 2
lnvolutina sp. - pI. 44: 3
?lnvolutina sp. - pI. 44: 6

The families Ammodiscidae and Nodosariidae predominate in number
of both species and individuals in the foraminifer assemblage, being re­
presented by 8 and 9 species, respectively. There are 6 species of the fa­
mily Involuti~idaebut they are represented only by singular individuals.
The families Lituolidae (3 species), Ataxophragmiidae (2 species), Mora­
vamminidae (3 species), Endothyridae (2 species), Fischerinidae (2 species),
Nubeculariidae (2 species), Milioliporidae (1 species), and Variostomatidae
(1 species) occur in subordinate numbers of individuals.

The genera Placopsilina, Gaudryinella, and Pachyphloides are for the
first time recorded in the Triassic of Slovakia.

The microproblematic Cucurbita infundibuliforme reported by Jablon­
sky (1973a) is attributed to the foraminifers, namely Galeanella? infundi­
buliforme (see also Zaninetti 1977).

Stratigraphic significance of the foraminifer assemblage. - Only some
foraminifers recorded in the Korytnica Limestones appear significant
stratigraphically. These are mostly involutinids (1. eomesozoica eomeso­
zoica, I. gaschei praegaschei, and I. planidiscoides), as well as Pachy-

_ phloides klebelsbergi, P. oberhauseri, Placopsilina? fiyerensis, Gaudryinel­
Ia aff. kotlensis, and Ophthalmidium exiguum.

Generally, the above mentioned foraminifer species permit attribution
of the investigated strata to the Ladinian - Carnian (see Zaninetti 1976).
Actually, P. klebelsbergi and G. aff. kotlensis indicate Lower Carnian age
(Oberhauser 1960, Trifonova 1967), whereas P. oberhauseri and Placopsi­
lina? hyerensis indicate Carnian in general (Oberhauser 1960, Sellier de
Civrieux and Dessauvagie 1965, Zaninetti 1976). One may note that in the
type section of the Cassian Beds at St. Cassian, Dolomites, the species
P. klebelsbergi occurs in the Upper Cassian Beds, Le., Lower Carnian,
Cordevolian (Oberhauser 1960, see also Urlichs 1974, 1977); it occurs also
in the similar stratigraphic position in the Caucasus (Efimova 1974).

A characteristic involutinid assemblage is for the first time recorded in
the Korytnica Limestones (sample R4), including I. eomesozoica eomeso­
zoica, I. gaschei praegaschei, I. sinuosa d. pragsoides, and I. planidiscoides.
Such assemblages are, indeed, typical of the Upper Ladinian to Lower
Carnian strata of the Tethys Realm (Zaninetti 1976).

The investigated foraminifer assemblage appears somewhat impo­
verished but nevertheless, it resembles the time equivalent faunas report­
ed from other Tethyan areas, e.g. the Alps (Oberhauser 1960, 1964; Za­
ninetti 1976), Hungary (Resch 1972), Bulgaria (Trifonova 1967, 1972),
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Frequency distributions of foraminifers in the Korytnica Limestones at
Liptovska Osada

1.1 L2 L3 L4 LS L6 Rl R2 R3 R4 RS R6 R7 R8 R9

Ammod iscus c f. planus

Amrmdiscus sp.

Glomospira 51'.

Turritel1ella sp.

?Turritellella sp.

Tolypammina gregarid

Tolypammina sp.

Lituotuba sp.

?Armrobaculites sp.

Placopsilina? nyerensis

?Placopsi1ina sp.

Gdudryinella aff. kotlensis

Gaudryinella sr.

Earlandia amplimuralis

F:arlandia tintinniformis

Earlandinita sp_

?Endothyra sp.

Endothyranella sp.

Agathammina austroalpina

Agathanunina sp.

Ophthalmidium exigutlm

Ophthalmidium sp.

Galeanella? infundibuliforrne

Nodosaria sp.

Astacolus sp.

Darbyella sp.

Dentalina sp.

?Frondinodosaria sp.

Lenticulina sp.

Pachyphloides klebelsbergi

Pachyphl~ides oberhauseri

Pachyphloides sp.

Duostomina sp.

Involutina eomesozoicd
eomesozoi Cd

I"volutina gaschei
praegaschei

Involutina sinuosa cf.
prdgsoides

Involuti na pl anidi scoides

I~volutina 5p.

?Involutina sp.

10

11

10

43

27

12

10 24
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Caucasus (Efimova 1974), Espahk Formation of Iran (Bronnimann et al.
1974), or Samana Suk section of Pakistan (Z;aninetti and Bronnimann
1975).

SPONGE SPICULES

(pIs 46, 47)

Ten morpholo~ic types of sponge spicules have been found in the
investigated section. Their frequency distributions among the samples are
given in table 2. The terminology used follows Rauff (1893-1894), Lau-

Table 2

Frequency distributions of sponge spicules in the Korytnica Limestones
at Liptovska Osada

L 1 L 2 L 3 L 4 L 5 L 6 R 1 R 2 R 3 R 4 R 5 R 6 R 7

oxytriactine 20 5 15 2 6 13 16 4 4 8 3

oxycal throp 5 1 2

protriaene 3 1

prodi chotriaene 1

orthodichotriaene 12 55 15 5 11 38 115 104 100 5

oxyhexactine 1 10 1 1

sphaeras~er 3 3 4 12 2 3 6

oxyaster I I

amphiaster 2

rhizoclone 1

benfels (1955), Reif (1967), and Mostler (1971b). The following sponge
spicules occur in the Korytnica Limestones:

1 Triactines:
oxytriactine - pI. 47: 4

2 Tetractines:
oxycalthrop - pI. 47: 3

3 Triaenes:
protriaene,
prodichotriaene,
orthodichotriaene - pI. 46: 1-4, 6

4 Hexactines:
oxyhexactine - pI. 46: 5

5 Polyactines:
sphaeraster - pI. 47: 2,
oxyaster - pI. 47: 1
amphiaster - pI. 47: 5

6 Desmas:
rhizodone.

The investigated spicules are mostly megascleres, with microscleres
represented only by the polyactines. As demonstrated by table 2, only
the orthodichotriaenes and oxytriactines occur fairly abundantly, while
all other spicules play subordinate roles. One may notice a structural
variability among the orthodichotriaenes; in fact, there are even forms
transitional to the orthotrichotriaenes (pI. 46: 3).
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~

Sponge spicules and the natural classification. - The spicules recorded
in the Korytnica Limestones can be assigned to the following natural ~axa
(d. Laubenfels 1955; Reif 1967; Mostler 1971b): protriaene, prodichotria­
ene, orthodichotriaene, sphaeraster, .oxyaster, amphiaster - class Demos­
pongea, order Choristida;

oxycalthrop - class Demospongea, order Carnosida (?); rhizoclone-
class Demospongea, order Lithistida, suborder Rhizomorina;

oxyhexactin - class Hyalospongea;
oxytriactine - class Calcispongea, order Pharetronida.
Only the choristid and pharetronid sponges occurred in any con­

siderable amounts in the Korytnica Limestones. However, a single
sponge contains usually more spicules than there are in the investigated
samples altogether and hence, one may conclude that the sponges played
but a subordinate role in the benthos of the Korytnica Limestones.

Stratigraphic significance of the sponge spicules. - Mostler (1972a)
recognized the guide associations of sponge spicules in the Triassic of the
Alps. The investigated assemblage from the Korytnica Limestones re­
sembles most closely the association II of Mostler (1972a), that is the
association indicative of the Lower Carnian (Cordevolian). It differs from
the association I in that it lacks anadiene spicules; while from the asso­
ciation III it differs in the absence of megaclone and promesotriaene
spicules. The stratigraphic value of the spcmge spicule associations of
Mostler (1972a) cannot be ultimately accepted as yet; nevertheless, it is
to be noted that the age attribution of the Korytnica Limestones based
upon the spicule association is entirely consistent with those after the
conodonts, foraminifers, and holc.~hurian sclerites.

CONODONT FAUNA AND ITS AGE

(pIs 47, 48)

The following conodonts have been found in the investigated section
(their frequency distributions among the samples are given in table 3):

Gondolella navicula Huckriede, 1958 - pI. 48: 7
Gondolella polygnathiformis Budurov and Stefanov, 1965, pI. 48: 1.
Gladigondolella malayensis Nogami, 1968 - pI. 47: 6, pI. 48: 2-5.
Multielement Gladigondolella tethydis (Huckriede, 1958) sensu Kozur

and Mostler, 1971a; there are only f,ragments of the ramiform ele­
ments, mostly PAl and PCl elements sensu Kozur and Mostler
(1971b).

Enantiognathus jungi (Mosher, 1968) - pI. 48: 8
Neospathodus sp. - pI. 48: 6.
The species G. malayensis and E. jungi co-occurring in the sample R z

indicate the uppermost Langobardian and Cordevolian (d. Mosher 1968,
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Table 3

Frequency distributions of conodonts in the Korytnica Limestones at
Liptovska Osada

L I L 3 L 5 R 2 R 3 R 4 R 6 R 7

Gondolella navicula 3 1 5 2 1

Gondolella polygnathiformis 1

Gladigondolella malayensis 4 2

Gladigondolella tethydis ME
+ + +(fragments)

Enantiognathus jungi 2

Neospathodus sp. I

Kozur and Mostler 1972, Krystyn 1973). G. polygnathiformis recorded
in the sample R7 xanges since the Cordevolian !lP through the Tuvalian
(Kozur and Mostler 1972). However, the investigated specimen appears
morphologically close to its ascendant G. excelsa, while the separation
of both the forms is known to have taken place at the Langobardian/Cor­
devolian boundary. Hence, the sample R7 can be assigned to the Corde­
volian. The occurrence of multielement G. tethydis in the samples R2 , R4 ,

and L 3 does not contradict the above age attribution, as G. tethydis ranges
in the Austro-Alpine Province since the Fassanian up through the Julian
(Kozur and Mostler 1972).

In summary, the Korytnica Limestones are to be assigned to the Lower
Carnian (Cordevolian), basing upon the conodonts; the lowermost part of
the unit may, however, represent the uppermost Ladinian (Langobardian)
as well.

HOLOTHURIAN SCLERITES

(pIs 49-53)

The sequence of the Korytn~caLimestones at Liptovska Osada contains
a lot of excellently preserved holothur,ian sclerites. This fauna of holo­
thurian sclerites is dominated by Theelia koeveskalensis Kozur and Most­
ler, 1971 and Eocaudina cassianensis Frizzell and Exline, 1955. Less fre­
quent, but also common are Achistrum triassicum Frizzell and Exline,
1955 and Theelia immisorbicula Mostler, 1968. All other species are very

\rare.
The frequency distribution among the samples are given in table 4.
Stratigraphic significance of the holothurian sclerites. - The holothur­

Ian fauna is typical for the Theelia koeveskalensis Zone (Cordevolian) in
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Table 4

Frequency distributions of holothurian sclerites in the Korytnica Limes­
tones at Liptovska Osada

LI L2 L3 L4 LS L6 RI R2 R3 R4 RS R6

Acanthotheelia aff. ladinicd

Acanthotheelia spinosa

Achistrum triassicum

Calclamna germanica

Calclamna nuda

EOCdudina cassianensis

Eocaudina liptovskaensis n.sp.

Eoca udina ranosa

Kuehnites slovoakensis n.sp.

Praecaudi:1<1 rnostlerin. sp.

Priscopedatus tclassicus

Theelia guembeli

Theelid immisorbicula

Theelia koeves)u.lensis

Theelia aff. lata

Tl'Jeelia liptovskaensis n.sp.

Theelia cranmeri n.sp.

Theelia undata

11

22 37 24 16 12

11

36 7

14

33

16

2S

S3

the sense of Mostler (1972b). The Cordevolian guide forms are Theelia
koeveskalensis Kozur and Mostler (1971) and probably also Theelia guem­
beli Kristan-Tollman (1963). The dominance of Eocaudina cassianensis
Frizzell and Exline (1955) and the occurrence of highly developed typical
exemplars of Acanthotheelia spinosa Frizzell and Exline (1955) are also
characteristic of the Cordevolian holothurian faunas.

DESCRIPTIONS

Genus Acanthotheelia Frizzell and Exline, 1955
Acanthotheelia aff. ladinica Kozur and Mostler, 1971

(pI. 49: 1)

Remarks. - Only one broken specimen is present. It differs from A. ladinica
Kozur and Mostler, 1971 in having no typical spines at the outer margin of the rim
opposite to the interspoke spaces. Moreover the diameter of the hub is considerably
wider than in A. ladinica Kozur and Mostler and the lower surface of the hub is
somewhat concave, the upper surface somewhat convex.

Occurrence. - A similar form was observed in the Ballabona-Cuchar6n complex
of the Sierra de Carrascoy, southeastern Spain, in the Cordevolian.
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Acanthotheelia spinosa Frizzell and Exline, 1955
(pI. 49: 2-3)

1955. Acanthotheelia spinosa Frizzell and Exline: 112, figs 7-8.

Remarks. - Typical specimens with well developed denticulation at the inner
margin of the rim are characteristic for the Cordevolian. The specimens from the
Korytnica Limestones at Liptovska Osada belong to these forms.

Occurrence. - Illyrian to Cordevolian (Alps, Hungary, West Carpathians, Dinarids,
and Turkey).

Genus Achistrum Etheridge, 1881

Achistrum triassicum Frizzel and Exline, 1955 emend. Kristan-Tollmann,
1963

(pI. 49: 4-6)

1955. Achistrum triassicum Frizzell and Exline: 98, pI. 4: 30, 32, 33 (non 31).
1963. Calcligula triassica (Frizzell and Exline, 1955) emend.; Kristan-Tollmann: 366,

pI. 5: 1-4; pI. 6: 1-8; pI. 7: 1.

Remarks. - Frequent in the Cordevolian of Slovakia, Hungary, and the Alps.
The exact taxonomic separation of this species against other species of the genus
Achistrum is difficult so that the exact stratigraphic range of A. triassicum Frizzell
and Exline cannot be given. In the Upper Norian, this species is still present.

Genus Calclamna Frizzell and Exline, 1955
Calclamna germanica Frizzell and Exline, 1955

(pI. 49: 7-9)

1955. Calclamna germanica Frizzell and Exline: 76-77, pI. 2: 1-5.
Occurrence. - Anisian to Liassic.

Calclamna nuda (Mostler, 1971)
(pI. 50: 1-2)

1971a. Calclamnella nuda n.sp.; Mostler: 6, pI. 1: 9-10.
1972. Calclamna nuda (Mostler); Kozur and Mock: 7 (discussion to Calclamna misiki),

pI. 3: 4-5.
Occurrence. - Middle Anisian - Norian.

Genus Eocaudina Martin, 1952
Eocaudina cassianensis Frizzell and Exline, 1955

(pI. 51: 1-4)

1955. Eocaudina cassianensis Frizzell and Exline: 84, pI. 2: 20.
Occurrence. - Langobardian - Julian. Very frequent in the Cordevolian of the

Alps, Hungary, and West Carpathians.
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Eocaudina liptovskaensis Kozur and Mock, sp.n.
(pI. 50: 5-6)

Derivatio nommts: After the occurrence at Liptovska Osada.
Holotypus: Specimen No. 77-III7, pI. 50: 5.
Locus typicus: Liptovska Osada.
Stratum typicum: Cordevolian, Korytnica Limestones, sample R2.

Material. - Two specimens.
Diagnosis. - Plane sieve plates. A central solid axis without pores is surrounded

by 8 strongly radially elongated pores. In direction to the outer margin somewhat
lesser radially elongated great pores follow. Near the margin the pores are sub­
circular. The outer margin is subcircular, suboval or subrectangular and bears long
spines that are in all cases situated opposite to the pores.

Comparison. - Eocaudina spinosa Mostler, 1968 has outside of the radially elongat­
ed central pores only very small pores. Eocaudina spinosa Mostler, 1968 and Eocaudina
Uptovskaensis sp.n. may represent a new genus.

Occurrence. - Known from the type locality only.

Eocaudina ramosa Kozur and Mostler, 1971
(pI. 50: 3)

1971b. Eocaudina ramosa n.sp.; Kozur and Mostler: 24-25, pI. 1: 2-3.
Occurrence. - Langobardian (very frequent), Cordevolian (rare): Hungary, Austria,

Slovakia.

Genus Kuehnites Mostler, 1969
Kuehnites slovakensis Kozur and Mock, sp.n.

(pI. 50: 4)

Derivatio nominis: After the occurrence in Slovakia.
Holotypus: Specimen No. 76-X/20, pI. 50: 4.
Locus typicus: Liptovska Osada.
Stratum typicum: Cordevolian, Korytnica Limestones, sample L,z.

Material. - One specimen.
Diagnosis. - Outline subcircular. Rim moderately broad and rather well elevated

with spines at the outer margin opposite to the pores. The 4 main "spokes" are
primarily and secondarily forked so that at least 10 pores and therefore 10 spines at the
outer margin are present. Up to 12 pores are observed.

Comparisons. - Mostler, 1969, 1972b has shown the development from the genus
Canisia (Canisia zankU group with 4 unforked spokes joint in central part by
a spoke-like narrow bridge) to forms in which a part of the spokes (mostly 2) is
forked (Kuehnites inaequaUs Mostler, 1969). Mostler, 1972b has established the new
species Kuehnites turgidus for form with broad rim and K. dumosus for forms with
narrow to moderately broad rims in which the 4 "spokes" are all forked. KOZUI

and Mock, 1972 have emended Kuehnites inaequaHs Mostler, 1969 to include all forms
of the Canisia - Kuehnites inaequaUs line with branched "spokes" to Kuehnites
inaequaUs Mostler, 1969. After the creation of Kuehnites dumosus Mostler, 1972 and
K. turgidus Mostler, 1972 it seems to be better to make the following separation of
species in the above mentioned transitional line:



362 A. GAZDZICKI, H. KOZUR, R. MOCK and J. TRAMMER

1. All "spokes" unbranched: Canisia Mostler, 1972 pro Ludwigia Mostler, 1969 (Canisia
zankli group).

2. Some, but not all "spokes" branched: Kuehnites inaequalis Mostler, 1969.
3. All 4 "spokes" primarily branched, no secondary forking: Kuehnites dumosus

Mostler, 1972.
4. All 4 "spokes" branched, at least one branch secondarily forked: Kuehnites slo­

vakensis sp.n.
It seems that all these form species occur in one natural species (Kuehnites ina­

equalis Mostler, 1969), because all transitions occur. But in spite of this fact in the
form taxonomy it seems better to make the above mentioned separation.

Occurrence. - Cordevolian - Norian (Slovakia, Austria).

Genus Praecaudina Mostler, 1970 emend.

Remarks. - Mostler, 1970 has established the genus Praecaudina for concavo­
convex sclerites with hexagonal to octogonal outline and with (3-) 4 great central
pores, 1-2 concentric outer rows of smaller pores and inward-bent rim. All transitions
exist between Praecaudina hexagona Mostler, 1970, the type species of Praecaudina,
and Protocaudina rigaudae Mostler, 1970. There exist also transitional forms between
"Eocaudina" subhexagona Gutschick, Canis and Brill, 1967 and Praecaudina hexagona
Mostler, 1970 (see Kozur and Mock, 1972). Protocaudina hexagonaria Martin, 1952
is far more near to Praecaudina Mostler, 1970 than to Protocaudina Croneis, 1932.

A new species of Praecaudina described below, P. mostleri sp.n., has all char­
acteristics of Praecaudina, but a subcircular outline. The outer rim is elevated, but
not inward-bent. This new species shows clear transitional character to the coneavo­
convex "Eocaudina" species of the "Eocaudina" subhexagona group. In agreement
with the proposals by Kozur and Mock, 1972 all these forms will be included in the
emended genus Praecaudina Mostler, 1970. A new diagnosis of this genus is there­
fore necessary.

Emended diagnosis. - Concavo-convex sieve plates of subcircular to hexagonal,
sometimes also octogonal outline. In the central part 4 great pores are situated
surrounded by 1-2 concentric rows of mostly smaller pores. At the outer margin
a rim or a somewhat thickened zone is present. Sometimes the inner margin of the
rim is inward-bent.

The following species belong to Praecaudina Mostler, 1970 in the emended scope:

Protocaudina hexagonaria Martin, 1952
Eocaudina subhexagona Gutschick, Canis and Brill, 1967
Praecaudina hexagona MosHer, 1970
Praecaudina mostleri Kozur and Mock, sp.n.

Comparisons. - Eocaudina Martin, 1952 can be distinguished by a different arran­
gement of the pores and by the plane sieve plates. No thickened margin or rim is.
present in Eocaudina Martin, 1952.

Protocaudina Croneis, 1932 comprises circular wheel-like sclerites.
Occurrence. - ?Ordovician, ?Silurian, Devonian - Triassic.

Praecaudina mostleri Kozur and Mock, sp.n.
(pl. 51: 5-6)

Derivatio nomtms: In honour of Prof. Dr. H. Mostler, Innsbruck.
Holotypus: Specimen No. 77-II/l, pI. 51: 5.
Locus typicus: Liptovska Osada.
Stratum typicum: Cordevolian, Korytnica Limestones, sample R4.
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Material. - Two specimens.
Diagnosis. - Strongly concavo-convex sieve plates with subcircular to suboval

or subrectangular outline. Opposite to the pores the outer margin is mostly clearly
outward-bent (but not always at all pores). Outer margin somewhat to clearly thick­
ened or elevated, but inner margin of the rim is never inward-bent. The 4 central
pores are great, circular to subcircular. The concentric row of outer pores has 12
circular to subcircular pores of strongly different size.

Comparisons. - Praecaudina hexagona Mostler, 1970 has a hexagonal to octogonal
outline and irregularly or rectangularly shaped pores.

At Praecaudina subhexagona (Gutschick, Canis and Brill, 1967) the outer margin
is not outward-bent opposite the pores. Moreover two rows of pores are present in
this species.

Praecaudina hexagonaria (Martin, 1952) has a roughly hexagonal outline without
outward-bending of the outer margin opposite to the pores. Moreover the outer
pores are semicircular to triangular in this species.

Occurrence. - Known from the type locality only.

Genus Priscopedatus Schlumberger, 1890 emend. Frizzell and Exline, 1955
Priscopedatus triassicus Mostler, 1968

(pI 51: 7)

1968. Priscopedatus triassicus n.sp.; Mostler: 18-19, pI. 6: 1-13.
Occurrence. - Anisian to Norian.

Genus Theelia Schlumberger, 1890
Theelia guembeli Kristan-Tollmann, 1963

(pI. 50: 9)

1963. Theelia guembeli n.sp.: Kristan-Tollmann: 370-371, pI. 8: 7.
Occurrence. - Cordevolian (Southern Alps, Hungary, Spain, West Carpathians).

Theelia immisorbicula Mostler, 1968 emend. Kozur and Mock, 1972
(pI. 53: 8-9)

1968. Theelia immisorbicuZa n.sp.; Mostler: 26-27, pI. 5: l.
1972. Theelia immisorbicuZa Mostler; Kozur and Mock: 16-17, pI. 7: 5-12.

Occurrence. - Anisian to Norian.

Theelia koeveskalensis Kozur and Mostler, 1971
(pl. 52: 2-9)

1971b. Theelia koeveskalensis n.sp.; Kozur and Mostler: 30, pI. 2: 2-4.

Remarks. - The excellently preserved material of Theelia koeveskalensis Kozur
and Mostler, 1971 from the Korytnica Limestones at Liptovska Osada shows in almost
all specimens 2-4 marginal teeth at the inner margin of the rim above the spokes.
Kozur and Mostler, 1971b could observe this denticulation only at very few specimens.

Occurrence. - Frequent in the Cordevolian of Hungary and Slovakia. Very rare
(most probably homeomorph forms, see Kozur and Mock, 1972) in the Lower Norian
of SHicka Brezova (Slovakia).
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Theelia aff. lata Kozur and Mostler, 1971
(pI. 50: 7-8)

Remarks. - Only 3 broken specimens of this Theelia species are present. The wide,
entirely plane hub corresponds to Theelia lata Kozur and Mostler, 1971, but the number
of spokes is lesser (10) than in this species (13-18). The denticu1ation of the inner
margin is considerably lesser than in Theelia lata Kozur and Mostler, 1971.

Theelia planata Mostler, 1968 has a smaller hub with central pit at the lower
surface and an undenticulated inner margin of the rim.

Occurrence. - Theelia lata is known from the Cordevolian of Hungary and
Slovakia.

Theelia liptovskaensis Kozur .and Mock, sp.n.
(pI. 53: 1-3)

Derivatio nominis: After the occurrence at Liptovska Osada.
Holotypus: Specimen No. 77-Ill/22 figured in pI. 53: 1.
Locus typicus: Liptovska Osada.
Stratum typicum: Cordevolian, Korytnica Limestones, sample H.4.

Material. - Four specimens.
Diagnosis. - Circular small wheels with 12-14 spokes. The width of the spokes is

the same throughout length or the spokes are only a little broader in the middle
part of its length. Rim low, slightly inward-bent. Inner margin of the rim finely
denticulated. Hub moderately wide, somewhat lower than the upper surface of the
rim. Lower surface of the hub slightly concave, upper surface very slightly convex.

Comparisons. - Theelia simoni Kozur and Mock, 1972 and Theelia patinaformis
Mostler, 1970 are similar, but both have a smooth inner margin of the rim.

Occurrence. - Known from the type locality only.

Theelia trammeri Kozur and Mock, sp.n.
(pI. 53: 4-7)

Derivatio nominis: In honour of Dr. J. Trammer, Warsaw.
Holotypus: Specimen No. 76-XI7 figured in pI. 53: 4.
Locus typicus: Liptovska Osada.
Stratum typicum: Cordevolian, Korytnica Limestones, sample Lz.

Material. - Five specimens.
Diagnosis. - Great wheels with subcircular outline. Rim narrow, inner margin

almost not inward-bent, coarsely denticulated. Outer margin of the rim outward-bent
opposite the interspoke spaces, but without spines. Hub small to moderate wide with
plane lower and upper surface. Spokes (10-12) narrow, width equal throughout.

Comparisons. - Theelia trammeri Kozur and Mock sp.n. seems to derive from
Acanthotheelia spinosa Frizzell and Exline, 1955 by lost of spines at the outer maJ;gin
of the rim. A derivation of a hitherto undescribed Theelia from the Ladinian is also
possible.

Occurrence. - Known from the type locality only.

Theelia undata Mostler, 1968
(pI. 51: 8-9; pI. 52: 1)

1968. Theelia undata n.sp.; Mostler: 30, pI. 5: 5.
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Remarks. - TheeLia serta Speckmann, 1968 is most probably a younger synonym of
TheeLia undata Mostler, 1968.

Occurrence. - Anisian to Cordevolian (West Carpathians and Alps).

FINAL REMARKS

When recogmzmg the Korytnica Limestones for a new lithostrati­
graphic unit in the West Carpathians, Bujnovsky et al. (1975) assigned the
investigated strata to the Middle Carnian (Julian) on the basis of the bra­
chiopod and bivalve fauna. Jablonsky (1973b) claimed previously those
strata to represent either the Cordevolian, or Julian.

The present study of the microfauna of the Korytnica Limestones
permits their unequivocal attribution to the Lower Carnian (Cordevolian).
Indeed, all the investigated microfossil groups indicate the latter substage.

The Korytnica Limestones were suggest (Jablonsky 1973b, Bujnovsky
et al. 1975) to resemble generally the Cassian Beds of the Dolomites.
However, according to Urlichs (1974, 1977) and Fiirsich and Wendt (1977)
the Lower Cassian Beds represent the Upper Ladinian (Langobardian), and
the Upper Cassian Beds the Lower Carnian (Cordevolian). Then, the
Korytnica Limestones are equivalent only to the Upper Cassian Beds.
When the Lower Cassian Beds were deposited in the Dolomites, quite
different facies of the Reifling and/or Raming Limestones prevailed in
the area of Liptovska Osada (Hronic - Cho~ nappe).
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ANDRZEJ GAZDZICKI, HEINZ KOZUR, RUDOLF MOCK I JERZY TRAMMER

TRIASOWE MIKROSKAMIENIALOSCI Z WAPIENI KORYTNICKICH REJONU
LIPTOWSKIEJ OSADY (SLOWACJA) I ICH ZNACZENIE STRATYGRAFICZNE

Streszczenie

Przedmiotem mmeJszej pracy jest analiza zespo16w mikroskamienialosci z wa­

pieni korytnickich odslaniajl\cych siE: w Zachodnich Karpatach w rejonie Liptowskiej

Osady na Slowacji (figs 1-2). Wzmiankowane wapienie zawierajl\ liczne mikroska­

mienialosci, z kt6rych szczeg61owo opracowano otwornice, igly gqbek, skleryty holo­

turii i konodonty (pIs 41-53; tab. 1-4). Nowe gatunki rozpoznano jedynie w obrE:bie

skleryt6w holoturii. Sl\ to: Eocaudina liptovskaensis sp.n., Kuehnites slovakensis sp.n.,

Praecaudina most[eri sp.n., Theelia liptovskaensis sp.n. i Theelia trammeri sp.n. Na

podstawie wszystkich zbadanych mikroskamienialosci okreslono wiek wapieni ko­

rytnickich na dolny karnik (kordcwol). Nalezy podkreslie, ze takze i igly gl\bek,

kt6rym nie przypisuje siE: zazwyczaj znaczenia stratygraficznego mogl\ bye przewodnie

w zespole. Stwierdzono, ze wapienie korytnickie z Karpat zawierajl\ tE: saml\ aso­

cjacjE: igiel gl\bek co r6wnowiekowe utwory Alp (por. Mostler 1972a).

W nawil\zaniu do sugestii Jablonsky-'ego (1973b) i Bujnovsky-'ego i innych (1975)

o og6lnym podobieilstwie wapieni korytnickich do warstw z St. Cassian w Dolomitach

przeprowadzono dokladniejszl\ korelacjE: tych dw6ch kompleks6w. W wyniku ustalono,

ze wapieniom korytnickim odpowiada jedynie g6rna cZE:se warstw z St. Cassian.

Niniejsza praca zostala wykonana w ramach problemu miE:dzyresortowego PAN

MR 11/3.

AH,D;:lKEY1 rA3b,D;3HUKl1, XAY1HU KOUYP, PY,D;OJIbet> MOUK, E:lKl1 TPAMMEP

TPlifACOBbIE MMKPOOKAMEHEJIOCTM M3 KOPbITHMIJ;KMX M3BECTHHKOB

PAtrOHA JIMIITOBCKOtr OCA,lI;bI (CJIOBAKJ;lH) M MX CTPATMfPA<l>lif"tlECKOE,

3HA"tlEHME

B HaCTORll.\et1 pa60Te npe,n;cTaBJIeH aHam13 accoQl1aQmf Ml1KpOOKaMeHeJIOCTet1 113

KOPbITHl1QKl1X 113BeCTHRKoB, o6HalKaIOll.\l1XCR B 3ana,n;HbIX KapnaTax B pat10He JIl1n­

TOBCKOt1 Oca,n;bI B CJIOBaKl1l1 (q:ll1f. 1-2). BblweYKa3aHHbIe 113BeCTHRKl1 co,n;eplKaT

MHOrO'-lI1CJIeHHble Ml1KpOOKaMeHeJIOCTI1, 113 KOTOpbIX ,n;eTaJIbHO pa3pa6oTaHo cPopaMl1-

/
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Hl1epePbI, Cnl1KYJIbI ry60K, CKJIepl1TbI rOJIOTypl1H 11 KOHO~OHTbI (nJI. 41-53; Ta6JI. 1-4).

HOBbIe BI1~bI 06Hapy:lKeHbI TOJIbKO B rpynne CKJIepl1TOB rOJIOTYPI1H: Eocaudina lip­

tovskaensis sp. n., Kuehnites stovakensis sp. n., Praecaudina mosHeri sp. n., Theelia

liptovskaensis sp. n. 11 Theelia trammeri sp. n .. Ha OCHOBe Bcex 113Y'!eHHbIX MI1KPO­

OKaMeHeJIOCTeH B03paCT KOPbITHI1U;KI1X 113BeCTHRKOB COOTBeTcTByeT KapHI1HCKOMY

RPYCY (Kop~eBOJIb). CJIe~yeT nO~qepKHYTb, qTO cnl1KYJIbI ry6oK, XOTR He Cql1TaIOTCR

PYKOBO~RIll;I1MI1 I1CKonaeMbIMI1, MoryT I1MeTb CTPaTl1rpacPHQeCKOe 3HaQeHHe B accOU;Ha­

U;I1H. 06Hapy:lKeHO, QTO KOPbITHI1U;Kl1e H3BecTHRKH 113 KapnaT cw~ep:lKaT Ty :lKe

aCCOU;l1au;11IO cnl1KyJI ry6oK, QTO H CI1HXpOHHbIe OTJIO:lKeHI1R AJIbn (MoCTJIep 1972).

'tITO KacaeTCR npe~nOJIO:lKeHHR R6JIOHCKI1 (19736) 11 BYHHOBCKI1 11 ~p. (1975) 06

06Ill;eM CXO~CTBe KOPbITHHU;KI1X 113BecTHRKOB C KaCCl1aHCKI1MI1 CJIORMI1 ,I(OJIOMI1TOBbIX

AJIbn npOBe~eHa ~eTaJIbHaJI KOppeJIJIU;I1JI 3THX KOMnJIeKCOB, B pe3YJIbTaTe KOTOPOH

yCTaHOBJIeHO, QTO KOPbITHI1KU;I1M 113BeCTHJIKaM COOTBeTcTByeT TOJIbKO BepXHJIJI QaCTb

KaCCl1aHCKI1X CJIOeB.

EXPLANATION OF THE PLATES 41-53

Plate 41

Microfacies from the Korytnica Limestones (Lower Carnian, Cordevolian)
at Liptovska Osada

1. Laminated biomicrite with sponge spicules and thin-walled shells of juvenile
bivalves, X 10; sample Ls.

2. Biomicrite with sponge spicules, X 60; sample L2.
3. Crinoid biomicrite, X 60; sample R3.
4. Crinoid-brachiopod biomicrite, X 60; sample Rti.
5. Biopelsparenite composed of crinoid, brachiopod and algal (Sotenopora) debris with

onkolitic crusts, overlaid with crinoid biomicrite, X 7; sample R4.
6. Crinoid biopelsparrudite, X 7; sample R2.

Plate 42

Foraminifers from the Korytnica Limestones (Lower Carnian, Cordevolian)
at Liptovska Osada

1-4. Gateanella? infundibuliforme (Jablonsky), X 130; 1-3 from sample R7, 4 from
sanJ.ple Rs, ZPAL F. XXII/R7, Rs.

5. ?Endothyra sp., X 110; sample R4, ZPAL F. XXIIlR4.
6-8. Duostomina sp., 6 X 80, 7, 8 X 65; 6 from sample R4, 7 from sample R6, 8 from

sample H2, ZPAL F. XXII R2.
9-11. Tolypammina gregaria Wendt, 9 X 110, 10-11 X 40; sample R4, ZPAL F.

XXIIlR4.
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Plate 43

Foraminifers from the Korytnica Limestones (Lower Carnian, Cordevolian)
at Liptovska Osada

1-3. Ophthalmidium sp., 1, 2 X 80, 3 X 110; 1 from sample Rg, 2 from sample Rt, 3
from sample Rz, ZPAL F .xXII/Rt, Rg.

4. Ophthalmidium exiguum Koehn-Zaninetti, X 400; sample R3, ZPAL F. XXXII/R3.
5-6. Agathammina austroalpina Kristan-Tollmann and Tollmann, X 250; 5 from

sample Rt, 6 from sample r.g, ZPAL F. XXII/Rt , Rg.
7. Gaudryinella aft. kotlensis Trifonova, X 110; sample Rg, ZPAL F. XXIliRg.
8. Gaudryinella sp., X 110; sample Rg, ZPAL F. XXII/Rg.
9-10. ?Turritellella sp., 9 X 80, 10 X 110; sample Ra, ZPAL F. XXII/Ra.
11. Earlandinita sp., X 70; sample R4, ZPAL F. XXIliRt.
12. ?Ammobaculites sp., X40; sample R4, ZPAL F. XXIIlRg.

Plate 44.

Foraminifers from the Korytnica Limestones (Lower Carnian, Cordevolian)
at Liptovska Osada

1. Involutina eomesozoica eomesozoica (Oberhauser), X 110; sample R4, ZPAL F.
XXII/R4.

2. Involutina planidiscoides (Oberhauser), X 110; sample R4, ZPAL F. XXII/R4.
3. Involutina sp., X 110; sample R4, ZPAL F. XXII/Rt.
4. Involutina sinousa cf. pragsoides (Oberhauser), X 60; sample R4, ZPAL F. XXII/R4.
5. Involutina ga~chei praegaschei Koehn-Zaninetti, X 60; sample Rz, ZPAL F. XXII/Rz.
6. ?Involutina sp., X 110; sample Ls, ZPAL F. XXII/Ls.
7, 9. Pachyphloides sp., 7 X 60, 9 X 110; sample R3• ZPAL F. XXII/R3.
8. Pachyphloides klebelsbergi (Oberhauser), X 40; sample Rl, ZPAL F. XXII/R3.

Plate 45

Foraminifers from the Korytnica Limestones (Lower Carnian, Cordevolian)
at Liptovska Osada

All figures are SEM photographs

1. ?Frondinodosaria sp., X 100; sample R4, ZPAL F. XXII/I.
2. Lenticulina sp., X 60; sample TI4, ZPAL F. XXII/2.
3. Nodosaria sp., X 75; sample R4, ZPAL F. XXII/3.
4. Astacolus sp., X 60; sample Rz. ZPAL F. XXII/4.
5. Pachyphloides sp., X 75; sample Rz, ZPAL F. XXII/5.
6. Lil.uotuba sp., X 100; sample Rs, ZPAL F. XXII/6.
7. Ammodiscus sp., X 200; sample Rs, ZPAL F. XXII/7.

Plate 46

Sponge spicules from the Korytnica Limestones (Lower Carnian,' Corde­
volian) at Liptovska Osada

All figures are SEM photcgraps X 100

1. Orthodichotriaene; sample R4, ZPAL Pf. II/I.
2. Orthodichotriaene; sample Rs, ZPAL Pf. II/2.
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3. Orthodichotriaene, a form transitional to orthotrichotriaene; sample L2, ZPAL
Pf. IlI3.

4. Orthodichotriaene; sample Re, ZPAL Pf. 11/4.
5. Oxyhexactine; sample L2, ZPAL Pf. 11/5.
6. Orthodichotriaene; sample R5, ZPAL Pf. 11/6.

Plate 47

Sponge spicules and a conodont from the Korytnica Limestones (Lower
Carnian, Cordevolian) at Liptovska Osada

All figures are SEM photographs

1. Oxyaster, X 200; sample R5, ZPAL Pf. 11/7.
2. Sphaeraster, X 200; sample R4, ZPAL Pf. 11/8.
3. Oxycalthrop, X 100; sample L z, ZPAL Pf. 11/9.
4. Ocytriactine, X 100; sample Lz, ZPAL PI. 11/10.
5. Amphiaster, X 250; sample Lz, ZPAL Pf. 1I/1l.
6. GLadigondoLeHa maLayenesis Nogami, X 450; sample Rz, ZPAL C. IX/3.

Plate 48

Conodonts from the Korytnica Limestones (Lower Carnian, Cordevolian)
at Liptovska Osada

All figures are SEM photographs X 100 (only figure 8 X 200)

1. GondoLeHa poLygnathiformis Budurov and Stefanov; sample R7, ZPAL C. IX/I.
2. GLadigondoLeHa maLayensis Nogami, a juvenile form in side view; sample R3,

ZPAL C. IX/2.
3. GLadigondoLeUa maLayensis Nogami; sample R2, ZPAL C. IX/3.
4. GLadigondoLeHa maLayensis Nogami, a juvenile form in bottom view; sample R3'

ZPAL C. IX/4.
5. GLadigondoLeHa maLayensis Nogami, bottom view; sample Rz, ZPAL C. IX/5.
6. Neospathodus sp.; sample Rz, ZPAL C. IX/6.
7. GondoLeHa navicuLa Huckriede; sample R4, ZPAL C. IX/7.
8. Enantiognathus jungi (Mosher); sample Rz, ZPAL C. IX/8.

Plate 49

Holothurian sclerites from the Korytnica Limestones (Lower Carnian,
Cordevolian) at Liptovska Osada

All figures are SEM photographs.

1. Acanthotheetia aff. Ladinica Kozur and Mostler: upper view, X 120; sample Rz,
PFUK 372.

2-3. AcanthotheeLia spinosa Frizzell and Exline, 2 X 120, 3 X 100; 2 from sample R4,

3 from sample L z, PFUK 359, 6660.
4-6. Achistrum triassicum Frizzell and Exline, 4-5 X 60, 6 X 60 and X 250; 4 from

sample Lz, 5 from sample R4, 6 from sample L5, PFUK 6658, 368, 392.
7-8. CaLdamna germanica Frizzell and Exline, 7 X 110, 8 X 100; 7 from sample R4, 8

from sample Rz, PFUK 350, 371.
9. CaLdamna germanica Frizzell and Exline, a transition form to CaLdamna nuda

(Mostler), X 110; sample R4, PFUK 351.
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Plate 50

Holothurian sclerites from the Korytnica Limestones (Lower Carnian,
Cordevolian) at Liptovska Osada

All figures are SEM photographs

1-2. Caldamna nuda (Mostler), 1 X 120, 2 X 170; 1 from sample ~, 2 from sample
L 4, PFUK 352, 340.

3. Eocaudina ramosa Kozur and Mostler, X 50; sample Ll, PFUK 6655.
4. Kuehnites slovakensis Kozur and Mock sp.n., holotype, X 150; sample L2, PFUK

6667.
5. Eocaudina liptovskaensis Kozur and Mock sp.n., holotype, X 110; sample Rz,

PFUK 369.
6. Eocaudina liptovskaensis Kozur and Mock sp.n., X 120; sample L4, PFUK 336.
7-8. Theelia aff. lata Kozur and Mostler, upper views, 7 X 150, 8 X 130; 7 from

sample R3, 8 from sample R6, PFUK 339, 396.
9. Theelia guembeli Kristan-Tollmann, upper view, X 300; sample R I , PFUK 370.

Plate 51

Holothurian sclerites from the Korytnica Limestones (Lower Carnian,
Cordevolian) at Liptovska Osada

All figures are SEM photographs

1-4. Eocaudina cassianensis Frizzell and Exline, 1, 3-4 X 70, 2 X 60; 1, 3 from
sample L3, 2 from sample L t , 4 from sample Ls, PFUK 387, 6657, 384, 391.

5. Praecaudina mostZeri Kozur and Mock sp.n., holotype, X 100; sample R4,
PFUK 364.

6. Praecaudina mostZeri Kozur and Mock sp.n., X 120; sample R4, PFUK 366.
7. Priscopedatus triassicus Mostler, X 120; sample ~, PFUK 366.
8--9. Theelia undata Mostler, 8 X 175, 9 X 150; sample R4, PFUK 355, 365.

Plate 52

Holothurian sclerites from the Korytnica Limestones (Lower Carnian,
Cordevolian) at Liptovska Osada

All figures are SEM photographs

1. Theelia undata Mostler, a transition form to Th. koeveskalensis Kozur and
Mostler, upper view, X 140; sample ~, PFUK 357.

2-9. Theelia koeveskalensis Kozur and Mostler, 8-9 lower views, 2, 4-7 X 150, 3
X 140, 8 X 175; 2, 6-7 from sample L2, 3 from sample Lt, 4 from sample ~, 5
from sample Ls, 8 from sample R3, PFUK 6662, 6653, 333, 389, 6666, 343.

Plate 53

Holothurian sclerites from the Korytnica Limestones (Lower Carnian,
Cordevolian) at Liptovska Osada

All figures are SEM photographs

1. Theelia liptovskaensis Kozur and Mock sp.n., holotype, X 200; sample ~,

PFUK 354.
2. Theelia liptovskaensis Kozur and Mock sp.n., X 200; sample Ra, PRUK 398.
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3. TheeLia Liptovskaensis Kozur and Mock sp.n., X 225; sample L2 , PFUK 383.
4. Theelia trammeri Kozur and Mock sp.n., holotype, upper view, X 90; sample Lt ,

PFUK 6651.
5-7. Theelia trammeri Kozur and Mock sp.n., 5--6 upper views, 7 -lower view,

X 100; 5 from sample R6, 6 from sample R4, 7 from sample k, PFUK 397, 353,
6661.

8-9. Theelia immisorbicula Mostler, 8 lower view, 9 side view, 8 X 150, 9 X 120;
sample L4 , PFUK 356, 337.
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