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CONTRIBUTION TO STRATIGRAPHY OF THE REIFLING LIMESTO­
NES OF THE MALÉ KARPATY MTS. (WEST CARPATHIANS) 

(Figs. 2, Tab. 2, Pis. 8) 

A b s t r a c t : In geological m a p p i n g and invest igat ion of t h e n o r t h ­
w e s t e r n p a r t of the Malé K a r p a t y Mts. it w a s possible to del imit 
s t ra t igraphica l ly the vert ical r a n g e of cher ty l imestones of Reifling 
type. T h e d e t e r m i n a t i o n o fthe age a n d posit ion of t h e Reifling 
l imestones is one of the support ing points in tectonic in te rpre ta t ion . 
On the basis of conodonts the s tudied profiles point to the s t ra t i-
g raphic r a n g e o fthe Reifling l imestones of t h e Biele hory Mts. of 
the Malé K a r p a t y Mts. as U p p e r Anis ian ( B y s t r i c k ý , 1973; 
K o l l á r o v á - A n d r u s o v o v á — B y s t r i c k ý , 1974) to Lower 
C a r n i a n (Cordevolian). 

P c 3 K> M e: Bo BpeMfl reo.iorHMecKoro KapTHpoBaHHH n pa3BeiiKH ceiie-
po3anaflHoŕi qacTH Majiux KapnaT yna.riocb CTpaTnrpacpHliecKn onpeÄe-
j'IHTb BepTHKajlbHbli'i ÄHana30H pOrOBHKOBHX H.'JBeCTHSIKOB paň(p.iHHrcKoro 
rana. ycTaHOBjíewie B03pacTa n no3HU.HH pařKp.iHurcKux ii3BecTHíikoB 
SIBJIfleTCH 0JIH0H H3 OnOpHblX TOMt'K ľlPH TeKTOHHHeCKOi'l lIHTepiipeTaUHH. 
HccjieAOBanHbie npod)HJin VKa3biBaiOT na ocnoBe KOHO/IOHTOB Ha TO, MTO 
CTpaTHrpafpimccKiiii ,i.nana30H paiup.iHHrcKHX II3BCCTHHKOB Bejibix rop 
Ma.ibix KapnaT Bepxiinfl aHHc (B H c T p H u K H, 1973; K o j u i a p o B a -
A H Ä p y c o B a — B u c T p H u K U, 197-4) ;;o Hii>i<ncro KapHa (KOPÄCBO.T). 

Introduction 

The nor thern part of the Malé K a r p a t y Mts., also called Biele Hory Mts. 
(M a z u r — L u k n i š , 1978) differs from t h e southern areas in the geological 
structure, geomorphological development and relief character. The appearence 
of the relief is here conditioned mainly by resistance of carbonate rocks. Ty­
pical of the area built u p of the Choč and higher nappes are t h e elongated 
ridges of Vápenná, Veterlin and Záruby. 

The Reifling limestones, known from t h e Malé Karpaty Mts., have been 
little stratigraphically proved till now and their s trat igraphic range was not 
known (mainly the upper p a r t of t h e sequence). 

The essential problem is t h e tectonic interpretat ion, the evidence of t h e exis­
tence of one sequence of s t rata — of t h e "Veternik G r o u p " (sensu M a h e ľ, 
1961, 1967, 1979) or two, al though incomplete bed sequences (sensu B y s t r i c ­
k ý - M a h e l ' , 1970; B i e l y - B y s t r i c k ý - M e l l o , 1980). 

As the Reifling limestones represent sequence poor in fossils, we paid at ten­
tion to the conodont microfauna for clearing up of this problem. 
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We carried out investigation in the area between the communities Sološnica 
and Plavecké Podhradie in profiles IV — Plavecké Podhradie (Rajtárka valley) 
and V — Plavecké Podhradie (below Cervenica), see the situation m a p in Fig. 
1. F r o m these profiles we took samples (see Fig. 2) for microfauna) conodonts 
were determined by K. P u š k á r o v á, foraminifers by O. J e n d r e j á k o v á. 
oral communication (and for lithological valuation (P. M a s a r y k ) . 
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Fig. 1. Situation map 

Explanations: • designation of profiles. Profile IV - Plavecké Podhradie (Rajtárka 
valley), profile V — Plavecké Podhradie (below Cervenica). 

Brief survey of geology of the northwestern part of the Biele hory Mts. of the 
Malé Karpaty Mts. 

Systematical investigation of Mesozoic of this part of the Malé Karpaty Mts. 
was begun after World War 2 only. Impor tant are the works ( M a h e l , 1961. 
1967, 1968, 1979), P e r ž e l 1964, 1965, 1966) and B y s t r i c k ý (1970, 1973. 
1980). M a h e l (1. c.) originally distinguished in the Choč unit the "Veternik 
G r o u p " in M a h e ľ, 1961, p. 52., 1967, p. 96), which is the normal overlier of 
the "Melaphyre G r o u p " (s. 1.). In t h e "Veternik G r o u p " he distinguished three 
developments, the Vápenná, Havranica and Jablonica. 

The opinions of the tectonic interpretat ion at the present state of knowledge 
are not quite uniform as t h e second opinion testifies ( B y s t r i c k ý — M a ­
h e l , 1970). 
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Litho- and bio stratigraphy of cherty limestones of Reifling type 

In the area studied by us P e r ž e l delimited (1966, p. 158) "darkgrey and 
grey platy limestones wi th chert nodules" from the " R a š t ú n l imestone". He 
considers him as Lower Illyrian. B y s t r i c k ý (1967) carried out paralleli-
zation of these limestones with t h e Reifling limestones. The only one indication 
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Fig. 2. Lithologic profile of cherty limestones of Reifling type from the Choč nappe 
of the Malé Karpaty Mts. 

Explanations: a) lithology: 1 — limestone; 2 — marly limestone; 3 — cherty limestone; 
4 — dolomite limestone; 5 — marly cherty limestone, b) colour: 1 — light-grey; 2 — 
grey; 3 — dark-grey; 4 — black; 5 — light-brown; 6 — brown; 7 — dark-brown; 8 — 
yellow; 9 — reddish-yellow. 
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of the possibility of Ladinian age represents the lamell ibranch Posidonia wen-
gensis WISSM. (in M a h e l , 1967, p. 96). Later on B y s t r i c k ý (1973) and 
K o l l á r o v á - A n d r u s o v o v á in K o l l á r o v á - A n d r u s o v o v á — 
B y s t r i c k ý (1974, p. 131) mention a fauna from t h e locality Hurtovec near 
Plavecký Mikuláš : Piarorhynchella trinodosi (BITTN.) (in S i b 1 í k, 1971, p. 
175), Judicarites prezzanus (MOJS.), Semiornites sp., Longobardites sp., which 
indicate t h e Paraceratiles trinodosus zone — Lower Illyriian. 

P r o f i l e I V — P l a v e c k é P o d h r a d i e (R a j t á r k a v a l l e y ) 

Location of profile IV see in Fig. 1. In t h e lithological profile (Fig. 2) we 
see the geological position in the sequence. 

The sequence is formed by platy to thin-platy dark cherty limestones, be­
longing to t h e Choč units, s. s. (in he sense of B y s t r i c k ý in B y s t r i c k ý 
— M a h e l , 1970). The position corresponds to t h e conditions of deposition 
in t h e wider area- 320°/40°. Tectonic disturbing is restricted to faults of local 
importance. Dark-brown cherts of brown colour. The size of t h e cherts varies 
from 1—20 cm. Biomiorite (PI. 7., Fig. 1) biomicrosparite limestones predomi­
nate, often are biopellmicrite (PL 7., Fig. 2) and rarely bioinitramicrite l ime­
stone types. The groundmass of l imestones is prevailingly micrite or micro-
sparitic. Relatively a b u n d a n t is t h e a d m i x t u r e of authigenic quartz and pyrite. 
F r o m organisms dominate thin-walled lamell ibrianchs- "f i laments", predomi­
nate ostracodes, foraminifers, crinoides, spicules of sponges, radiolarians and 
microproblematica are present (Earlandie a n d Bacanella floriformis PANTlC). 
On the whole the l imestone is poor in organisms, t h e average content of orga­
nisms is 8—10 % . Representat ion of pellets is 5 % on an average. Intraclasts 
are rare. About a typical microfacies as such one cannot be spoken, because 
no one species of fossils or other s t ructura l character is dominant. On t h e basis 
of foraminifers the sequence cannot be precisely ranged stratigraphically. 

In profile IV — Plavecké Podhradie (Rajtárka valley) we took samples K-l 
to K-5 (see Tab. 1). The conodont fauna points to a Longobardian age. The 
presence of the species Metapolygnathus hungaricus (KOZUR — VÉGH) in 
samlpes K-2 and K-3 confirms their Lower Longobardian age (sensu K o z u r 
- V é g h in K o z u r - M o c k , 1972; K o v á c s - K o z u r, 1980). At 
this locality we therefore could prove t h e Longobardian age, i. e. Metapolygna­
thus hungaricus assemblage Zone (sensu Ko z u r, 1980). The accompanying 
fauna of this zone in this profile is: Gondolella excelsa (MOSHER), Gondolella 
cornuta BUDUROV - ŠTEFANOV, Neocavitella tatrica (ZAWIDZKA) and Gla-
digondolella tethydis (HUCKRIEDE). The mentioned association of conodonts 
is typical of the Upper Ladinian—Longobardian. 

Besides these platform conodonts also ramiform conodonts are a b u n d a n t : En-
antiognathus petraeviridis (HUCKRIEDE), Hindeodella (M.) pectiniformis 
(HUCKRIEDE), Prioniodina (C.) venusta (HUCKRIEDE). Chirodella dinodoides 
(TATGE), Diplododella meissneri (TATGE), Enantiognathus ziegleri (DIEBEL), 
Hibbardella magnidentata (TATGE); Hindeodella (M.) suevica (TATGE), Neo-
chindeodella triassica (MULLER), Ozarkodina tortilis TATGE and further fish 
teeth and scales, rarely are foraminifers. Scarcely were found ostracodes and 
sclerites of holothurians, (Theelia planorbicula (MOSTLER). 
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T a b l e 1 
Table of qualitive representation of conodont fauna in profile IV — Plavecké Pod­

hradie (Rajtárka valley) 

Designation of samples of profile IV — 
Plavecké Podhradie (Rajtárka valley) 

Gondella cornuta (BUDUROV - ŠTEFANOV) 
Gondolella excelsa (MOSHER) 
Gladigondolella tethydis (HUCKRIEDE) 
Metapolygnathus hungaricus (KOZUR — VÉGH) 

K l 

Neocavitella tatrica (ZAWIDZKA) 
Enantiognathus petraeviridis (HUCKRIEDE) + 
Hindeodella (M.) pectiniformis (HUCKRIEDE) 
Prioniodina (C.) venusta (HUCKRIEDE) 
Chirodella dinodoides (TATGE) 
Diplododella meissneri (TATGE) 
Enantiognathus ziegleri (DIEBEL) 
Hibbardella magnidentata (TATGE) 
Hindeodella (M.) suevica (TATGE) 
Neohindeodella triassica (MULLER) 
Ozarkodina tortilis TATGE 

+ 

K2 

+ 
+ 

+ 
+ 

+ 
+ 

K3 

+ 
+ 
+ 
+ 
+ 
+ 

K4 

+ 

+ 

+ 

K5 

+ 
+ 
+ 

+ 
+ 
+ 

+ 

P r o f i l e V — P l a v e c k é P o d h r a d i e ( b e l o w Č e r v e n i e a) 

Location of profile V see in Fig. 1. At the lithological profile (Fig. 2) we see 
the geological position in t h e sequence. 

The limestones are platy in places thin-platy, average thickness is 25 cm. 
Predominat ing are dark-brown to greyishbrown slightly mar ly organodetr i ta l 
limestones. The cherts are relatively rare and found irregularly. The size of 
cherts varies between 5 to 20 cm, the colour is l ight-brown. The sequence is 
characterized by a position identical as in profile IV. Tectonic disturbing is 
restricted to faults of local importance only. Biopellmicrite (PL 7, Fig. 2), 
pellmicrite, pellsparite (PI. 7, Fig. 2), and biointramicrite l imestones predo­
minate. The ground mass of limestones is prevailingly micritic, part ly recrys-
tallized. From organisms fragments of "f i laments", ostracodes, predominate 
more rare are foraminifers, crinoid oscicles, radiolarians, microproblematica 
(mainly Earlandie and Globochaets). The sequence is very poor in organisms. 
Abundant are shrinkage pores mostly of round shape, but often are also elon­
gated and irregular forms. In some limestones were found authigenic quartz 
and pyrite, abundant are l imonite and fine illite admixture . 

The average content of bioclasts is 5 % , of pellets 3 % . Intraclasts a re very 
rare, their content seldom exceeds 1 ° o-

The foraminifer fauna is qualitavely and quantitavely poor. The tests of 
foraminifers are dwarfed, prevailingly of f ragmentary preservation. Character­
istic is the "Turritellella" mesotriassica KOEHN — ZANINETTI, accompanied 
by ear landians: Earlandia gracilis (PANTlC), Earlandia amplimuralis (PAN­
TIC) and small fragments of nodosariid types of foraminifers. From other spe­
cies, which are scarce, it is necessary to ment ion: Ophthalmidium? chialing-
chiangensis (HO), Ophthalmidium cf. exiguum KOEHN - ZANINETTI, Aga-
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thamina sp., Agathamina austroalpina KRISTAN — TOLLMANN and TOL-
MANN, Trochamina sp. and Paraophthalmidium sp. 

The mentioned association of foraminifers does not permit a more precise 
stratigraphical assignment, because they are species wi th a wide stratigraphical 
range (Upper Anisian — Lower Carnian). 

In profile V we took samples R-l to R-12 (see Tab. 2, Fig. 2). 
The Longobardian age is indicated by the species: Metapolygnathus hunga-

ricus (KOZUR - VÉGH), Gondolella excelsa (MOSHER) and Metapolygnathus 
mungoensis (DIEBEL). According to K o v a c s — K o z u r (1980) Metapoly­
gnathus mungoensis (DIEBEL) appears in the Upper Longobardian (in ammoni te 
zone Meginoceras meginae) and reaches the Cordevolian. In the highest taken 
sample B-12 are represented the species: Metapolygnathus mungoensis (DIE­
BEL), Gondolella tadpole HAYASHI, Gondolella polygnathiformis BUDUROV 
- ŠTEFANOV and Prioniodina excavata MOSHER, which point to the Cor­
devolian age. 

According to the species Gondolella tadpole HAYASHI, Gondolella polygnathi­
formis BUDUROV - ŠTEFANOV, which were found in the highest parts 
of the profile (sample R-12) the highest par t of this profile belongs to the 
Cordevolian. 

Abundant are also ramiform conodonts species: Enantiognathus petraeviridis 
(HUCKRIEDE), Hindeodella (M.) pectiniformis (HUCKRIEDE), Prioniodina (C.) 
venusta (HUCKRIEDE), Prioniodina excavata MOSHER, Enantiognathus ziegleri 
(DIEBEL), Hibbardella magnidentata (TATGE), Neohindeodella triassica (MUL-
LER), Prioniodina (C.) muelleri (TATGE), further fish teeth and scales, sponges 
spicules, seldom were found holothurian sclerites. 

Summary 

In the sequence of Reifling type cherty limestones the following strat igraphic 
range was characterized in the area studied by us (profile IV — Plavecké Pod­
hradie) Rajtárka valley (and profile V — Plavecké Podhradie) below Cervenica: 

1. Profile IV. Metapolygnathus hungaricus assemblage Zone (Lower Longo­
bardian). Is proved by the species Metapolygnathus hungaricus (KOZUR — 
VÉGH) in association with the assemblage of species: Gondolella excelsa 
(MOSHER), Gondolella cornuta BUDUROV - ŠTEFANOV, Neocavitella tatrica 
(ZAWIDZKA) and Gladigondolella tethydis (HUCKRIEDE). The age of the 
sequence is Longobardian. 

2. Profile V. The conodont fauna in the lower part of the profile V (samples 
R-l to R-8): Metapolygnathus hungaricus (KOZUR — VÉGH), Gondolella ex­
celsa (MOSHER) and Metapolygnathus mungoensis (DIEBEL) testify to a Longo­
bardian age cf this profile part. The highest par t of this profile (sample R-12) 
belongs on the basis of the species: Gondolella tadpole HAYASHI, Gondolella 
polygnathiformis BUDUROV - ŠTEFANOV to the Cordevolian. 

3. On the basis of foraminifers (from thin section material) no more precise 
strat igraphic ranging is possible because of their wide s t ra t igraphic vertical 
range (Upper Anisian-Lower Carnian). 

4. The find of the conodont fauna indicating the Lower Carnian overlying 
the Reifling limestones deserves to be mentioned. There arc limestones of the 



248 MASARYK - PUŠKÁROVÁ - BUCEK 

near-reef facies al ternating laterally and vertically wi th grey brecciated dolo­
mites. In the highest par t of profile IV light-coloured, massive limestones 
of t h e coral-sponge facies ( = "Veternik limestones") occur (sensu B y s t r i c k ý 
— M a h e ľ, 1970). The strat igraphic range of the "Veternik l imestones" we 
cannot consider so far. 

After determinat ion of Longobardian and Cordevolian in the Reifling lime­
stones it does not seem t h a t " t h e Veternik l imestone", in the base of which 
there are dark l imestones of t h e Anisian age ( B i e l y — B y s t r i c k ý — 
M e l l o, 1980), is in the normal superposition. It seems that the Veternik 
development is tectonic overlying strata. 

Translated by J. Pevný 

P l a t e 1 

Figs. 1 a, b. Gondolella excelsa (MOSHER), loc. profile IV — Plavecké Podhradie. 
No. K-2, magnif. 1 a - 250 X, 1 b - 220 X 

Figs. 2 a, b. Gondolella excelsa (MOSHER). Loc. profile IV — Plavecké Podhradie. 
No. K-2. Magnif. 2 a - 250 X, 2 b - 220 X 
Figs. 3 a, b. Metapolygnathus hungaricus (KOZUR — VÉGH). Loc. profile IV — Pla­
vecké Podhradie, No. K-2. Magnif. 100 X 
Figs. 4 a, b. Metapolygnathus hungaricus (KOZUR — VÉGH). Loc. profile IV — Pla­
vecké Podhradie, No. K-3. Magnif. 180 X 

P l a t e 2 

Figs. l a . b. Gondolella excelsa (MOSHER). Loc. profile IV - Plavecké Podhradie. 
No. K-5. Magnif. 100 X 
Fig. 2. Gondolella excelsa (MOSHER) - Loc. profile IV - Plavecké Podhradie, No. 
K-4. Magnif. 200 X 
Fig. 3. Gondolella foliata (BUDUROV). Loc. profile V - Plavecké Podhradie, No. 
R-3. Magnif. 110 X 
Figs. 4 a. b. Gondolella foliata (BUDUROV). Loc. profile V - Plavecké Podhradie. 
No. R-3. Magnif. 4 a. 90 X, 4 b - 100 X 
Figs. 5 a, b. Neocavitella tatrica (ZAWIDZKA). Loc. profile V — Plavecké Podhradie. 
No. R-3. Magnif. 80 X 

P l a t e 3 

Figs. 1 a, b. Metapolygnathus mungoensis (DIEBEL). Loc. profile V — Plavecké Pod­
hradie, No. R-8. Magnif. 90 X 
Figs. 2 a, b. Metapolygnathus mungoensis (DIEBEL). Loc. profile V — Plavecké Pod­
hradie, No. R-9. Magnif. 60 X 
Fig. 3. Metapolygnathus mungoensis (DIEBEL). Loc. profile V — Plavecké Podhradie. 
No. R-ll. Magnif. 220 X 
Fig. 4. Gondolella foliata (BUDUROV). Loc. profile V - Plavecké Podhradie. No. R-ll. 
Magnif. 180 X 
Figs. 5 a, b. Metapolygnathus mungoensis (DIEBEL). Loc. profile V — Plavecké Pod­
hradie, No. R-8. Magnif. 150 X 
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P l a t e 4 

Figs. 1 a, b. Metapolygnathus mungoensis (DIEBEL). Loc. profile V — Plavecké Pod­
hradie, No. R-12. Magnif. 220 X 
Figs. 2 a, b. Gondolella foliata (BUDUROV). Loc. profile V — Plavecké Podhradie, 
No. R-12. Magnif. 140 X 
Figs. 3 a, b. Metapolygnathus mungoensis (DIEBEL). Loc. profile V — Plavecké Pod­
hradie, No. R-12. Magnif. 160 X 
Fig. 4. Gladigondolella tethydis (HUCKRIEDE). Loc. profile V - Plavecké Podhradie, 
No. R-12. Magnif. 100 X 

P l a t e 5 

Figs. 1 a, b. Gondolella foliata (BUDUROV). Loc. profile V — Plavecké Podhradie, 
No. R-12. Magnif. 120 X 
Figs. 2 a, b. Gondolella tadpole (HAYASHI). Loc. profile V — Plavecké Podhradie, No. 
R-12. Magnif. 220 X 
Figs. 3 a, b. Metapolygnathus japonicus (HAYASHI). Loc. profile V — Plavecké Pod­
hradie, No. R-12. Magnif. 200 X 
Figs. 4 a, b. Prioniodina excavata MOSHER. Loc. profile V — Plavecké Podhradie, 
No. R-12. Magnif. 150 X 

P l a t e 6 

Fig. 1. Outcrop in platy to thin-banked dark-brown limestones of Reifling type. Loc. 
Plavecké Podhradie — Králova dolina-valley, NE of elev. p. 510, Malé Karpaty Mts. 
Fig. 2. A detailed view at the outcrop of platy-thin-platy limestones with irregular 
cherty layers (upper bed). Loc. Rajtárka valley-profile IV — Plavecké Podhradie, 
Malé Karpaty Mts. 

P l a t e 7 

Fig. 1. Weakly recrystallized biomicrite limestone. In the groundmass fragments of 
thin-walled lamellibranchs "filaments", are prevailingly, sporadically were found 
ostracodes, globochets and foraminifers, besides the picture. Characteristic filament 
microfacies for the basal part of the Reifling limestones. Loc. Velká Vápenná-ridge, 
250 m NE of elev. p. 748, Malé Karpaty Mts. Magnif. 6 X, photo by E. Martančík 
Fig. 2. Biopellmicrite to microsparite limestone. In the groundmass are abundant pel­
lets, "filaments", rarely are radiolarians, globochets and foraminifers. Loc. Rajtárka 
— valley- profile V — Plavecké Podhradie, Malé Karpaty Mts. Magnif. 26 X, photo 
by H. Brodnianska 
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Fig. 1. Pellmicrosparite limestone with silicified groundmass. The quartz is prevailingly 
idiomorphic authigenic with numerous enclosures of calcite. Loc. Rajtárka-valley-
-profile IV - Plavecké Podhradie, Malé Karpaty Mts. Magnif. 64 X. photo by F. Mar­
tančík 
Fig. 2. Pellsparite limestone with sporadical clasts of algal micrite. Micrite micro­
sparite groundmass only in relicts. Loc. Rajtárka-valley, profile V — Plavecké Pod­
hradie. Malé Karpaty Mts. Magnif. 26 X, photo by H. Brodnianska 
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