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

Abstract: In geological mapping and investigation of the north-
western part of the Malé Karpaty Mts. it was possible to delimit
stratigraphically the vertical range of cherty limestones of Reifling
type. The determination o fthe age and position of the Reifling
limestones is one of the supporting points in tectonic interpretation.
On the basis of conodonts the studied profiles point to the strati-
graphic range o fthe Reifling limestones of the Biele hory Mts. of
the Malé Karpaty Mts. as Upper Anisian (Bystricky, 1973;
Kollarova-Andrusovova — Bystricky, 1974) to Lower
Carnian (Cordevolian).

Peswme: Bo BpeMsi reodorHyeckoro xaDTHPOBAHHA M PA3BLIAKH CeBe-
pozanajtoit uactd Mansix Kapnat yaanoch crpaturpaduuecki onpefe-
JIHTL BepTHKAJBHLIT AHANA30H POrOBHKORLIX H3IBECTHAKOB paiidaHHrckoro
THNA. YCTAHOBJEHHe BO3pacTa H NO3HUMH paidJIHHICKHX H3BECTHAKOB
ABJSETCS OHOM H3 OMOPHBIX TOUCK MPH TEKTOHHYECKON HuTepupeTalHi.
Hecaenosauupie npohuan yKasuiBaoT Ha OCHOBE KOHOJIOHTOB Ha TO, 4TO
ctpatirpaduueckiil ananason paitauurekux nasecthsxon Bejsix rop
Mauasix Kapnat sepxnuii avne (Bucerpunuku, 1973; Koaaapoea-
Auapycosa—Buoecrpuukn, 1974) 10 HiskHero KapHa (kopaesoa).

Introduction

The northern part of the Malé Karpaty Mts., also called Biele Hory Mts.
(Mazur — Luknis, 1978) differs from the 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 up of the Cho¢ and higher nappes are the elongated
ridges of Vapenna, Veterlin and Zaruby.

The Reifling limestones, known from the Malé Karpaty Mts., have been
little stratigraphically proved till now and their stratigraphic range was not
known (mainly the upper part of the sequence).

The essential problem is the tectonic interpretation, the evidence of the exis-
tence of one sequence of strata — of the “Veternik Group” (sensu Mahel,
1961, 1967, 1979) or two, although incomplete bed sequences (sensu Bystric-
ky — Mahel, 1970; Biely — Bystricky — Mello, 1980).

As the Reifling limestones represent sequence poor in fossils, we paid atten-
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 Solosnica
and Plavecké Podhradie in profiles IV — Plavecké Podhradie (Rajtarka valley)
and V — Plavecké Podhradie (below Cervenica), see the situation map in Fig.
1. From these profiles we took samples (see Fig. 2) for microfauna) conodonts
were determined by K. Pus§karova, foraminifersby O. Jendrejakova.
oral communication (and for lithological valuation (P. Masary k).
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Fig. 1. Situation map

Explanations: @ designation of profiles. Profile IV — Plavecké Podhradie (Rajtarka
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. Important are the works (Mahel, 1961.
1967, 1968, 1979), Perzel 1964, 1965, 1966) and Bystricky (1970, 1973,
1980). Mahel (I. c) originally distinguished in the Cho¢ unit the “Veternik
Group” in Mahel, 1961, p. 52., 1967, p. 96), which is the normal overlier of
the “Melaphyre Group” (s. 1.). In the “Veternik Group” he distinguished three
developments, the Vapennda, Havranica and Jablonica.

The opinions of the tectonic interpretation at the present state of knowledge
are not quite uniform as the second opinion testifies (Bystricky — Ma-
hel, 1970).
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Litho- and biostratigraphy of cherty limestones of Reifling type

In the area studied by us PerzZel delimited (1966, p. 158) “darkgrey and
grey platy limestones with chert nodules” from the “Rastun limestone”. He
considers him as Lower Illyrian. Bystricky (1967) carried out paralleli-
zation of these limestones with the Reifling limestones. The only one indication
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Fig. 2. Lithologic profile of cherty limestones of Reifling type from the Cho¢ navpe
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 —
vellow; 9 — reddish-yellow.
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of the possibility of Ladinian age represents the lamellibranch Posidonia wen-
gensis WISSM., (in Mahel, 1967, p. 96). Later on Bystricky (1973) and
Kollarova-Andrusovova in Kollidrovd-Andrusovova —
Bystricky (1974, p. 131) mention a fauna from the locality Hurtovec near
Plavecky Mikulas: Piarorhynchella trinodosi (BITTN.) (in Siblik, 1971, p.
175), Judicarites prezzanus (MOJS.), Semiornites sp., Longobardites sp., which
indicate the Paraceratites trinodosus zone — Lower Illyrian.

Profile IV — Plavecké Podhradie (Rajtarka valley)

Location of profile IV see in Fig. 1. In the 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 the Choé units. s. s. (in he sense of Bystricky in Bystricky
— Mahel, 1970). The position corresponds to the conditions of deposition
in the wider area- 320°/40°. Tectonic disturbing is restricted to faults of local
importance. Dark-brown cherts of brown colour. The size of the cherts varies
from 1—20 cm. Biomicrite (Pl. 7., Fig. 1) biomicrosparite limestones predomi-
nate, often are biopellmicrite (Pl. 7., Fig. 2) and rarely biointramicrite lime-
stone types. The groundmass of limestones is prevailingly micrite or micro-
sparitic. Relatively abundant is the admixture of authigenic quartz and pyrite.
From organisms dominate thin-walled lamellibrianchs- “filaments”, predomi-
nate ostracodes, foraminifers, crinoides, spicules of sponges, radiolarians and
microproblematica are present (Earlandie and Bacanella floriformis PANTIC).
On the whole the limestone is poor in organisms, the average content of orga-
nisms is 8—10Y,. Representation 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 structural character is dominant. On the basis
of foraminifers the sequence cannot be precisely ranged stratigraphically,

In profile IV — Plavecké Podhradie (Rajtarka valley) we took samples K-1
to K-5 (see Tab. 1). The conodont fauna points to a Longobardian age. The
presence of the species Metapolygnathus hungaricus (KOZUR — VEGH) in
samlpes K-2 and K-3 confirms their Lower Longobardian age (sensu Kozur
— Végh in Kozur — Mock, 1972; Kovacs — Kozur, 1980). At
this locality we therefore could prove the Longobardian age, i. e. Metapolygna-
thus hungaricus assemblage Zone (sensu Kozur, 1980). The accompanying
fauna of this zone in this profile is: Gondolella excelsa (MOSHER), Gondolella
cornuta BUDUROV — STEFANOV, 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 abundant: 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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Table 1
Table of qualitive representation of conodont fauna in profile IV — Plavecké Pod-
hradie (Rajtarka valley)

Designation of samples of profile IV — K1 l . f
Plavecké Podhradie (Rajtarka valley)

-
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Gondella cornuta (BUDUROV — STEFANOV)
Gondolella excelsa (MOSHER)

| Gladigondolella tethydis (HUCKRIEDE)

| Metapolygnathus hungaricus (KOZUR — VEGH)

| 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 +
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Profile V — Plavecké Podhradie (below Cervenica)

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

The limestones are platy in places thin-platy, average thickness is 25 cm.
Predominating are dark-brown to greyishbrown slightly marly organodetrital
limestones. The cherts are relatively rare and found irregularly. The size of
cherts varies between 5 to 20 cm, the colour is light-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 (Pl. 7, Fig. 2), and biointramicrite limestones predo-
minate. The ground mass of limestones is prevailingly micritic, partly recrys-
tallized. From organisms fragments of “filaments”, 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 limonite and fine illite admixture.

The average conteat of bioclasts is 5"y, of pellets 3". Intraclasts are very
rare, their content seldom exceeds 1" .

The foraminifer fauna is qualitavely and quantitavely poor. The tests of
foraminifers are dwarfed, prevailingly of fragmentary preservation. Character-
istic is the “Twurritellella” mesotriassica KOEHN — ZANINETTI, accompanied
by earlandians: Earlandia gracilis (PANTIC). Earlandia amplimuralis (PAN-
TIC) and small fragments of nodosariid tvpes of foraminifers. From other spe-
cies, which are scarce. it is necessary to mention: Ophthalmidium? chialing-
chiangensis (HO), Ophthalmidium cf. eviguum 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 with a wide stratigraphical
range (Upper Anisian — Lower Carnian).

In profile V we took samples R-1 to R-12 (see Tab. 2, Fig. 2).

The Longobardian age is indicated by the species: Metapolygnathus hunga-
ricus (KOZUR — VEGH), Gondolella excelsa (MOSHER) and Metapolygnathus
mungoensis (DIEBEL). According to Kovacs — Kozur (1980) Metapoly-
gnathus mungoensis (DIEBEL) appears in the Upper Longobardian (in ammonite
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
— STEFANOV and Prioniodina excavata MOSHER, which point to the Cor-
devolian age.

According to the species Gondolella tadpole HAYASHI, Gondolella polygnathi-
formis BUDUROV — STEFANOV, which were found in the highest parts
of the profile (sample R-12) the highest part 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 stratigraphic
range was characterized in the area studied by us (profile IV — Plavecké Pod-
hradie) Rajtarka 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 —
VEGH) in association with the assemblage of species: Gondolella excelsa
(MOSHER), Gondolella cornuta BUDUROV — STEFANOV, 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-1 to R-8): Metapolygnathus hungaricus (KOZUR — VEGH), Gondolella ex-
cclsa (MOSHER) and Metapolygnathus mungoensis (DIEBEL) testify to a Longo-
bardian age cf this profile part. The highest part of this profile (sample R-12)
belongs on the basis of the species: Gondolella tadpole HAYASHI. Gondolella
polygnethiformis BUDUROV — STEFANOV to the Cordevolian.

3. On the basis of foraminifers (from thin section material) no more precise
stratigraphic ranging is possible because of their wide stratigraphic 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 are limestones of the
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near-reef facies alternating laterally and vertically with grey brecciated dolo-
mites. In the highest part of profile IV light-coloured, massive limestones
of the coral-sponge facies (= “Veternik limestones”) occur (sensu Bystricky
— Mahel, 1970). The stratigraphic range of the “Veternik limestones” we
cannot consider so far.

After determination of Longobardian and Cordevolian in the Reifling lime-
stones it does not seem that “the Veternik limestone”, in the base of which
there are dark limestones of the Anisian age (Biely — Bystricky -
Mello, 1980), is in the normal superposition. It seems that the Veternik
development is tectonic overlying strata.

Translated by J. Pevny

Plate 1

Figs. 1a, b. Gondolella excelsa (MOSHER), loc. profile IV — Plaveckeé Podhradie,
No. K-2, magnif. 1 a — 250 >, 1 b — 220 X
Figs. 2a, b. Gondolella excelsa (MOSHER). Loc. profile IV — Plavecke Podhradle.
No. K-2. Magmf 2a—250,2b — 220X
Figs. 3 a, b. Metapolygnathus hungaricus (KOZUR — VEGH). Loc. proflle IV — Pla-
vecké Podhradie, No. K-2. Magnif. 100 >
Figs. 4 a, b. Metapolygnathus hungaricus (KOZUR — VEGH). Loc. profile IV — Pla-
vecke Podhrad:e No. K-3. Magnif. 180 X

Plate 2

Figs. 1a, b. Gondolella excelsa (MOSHER). Loc. profile IV — Plavecke Podhradie.
No. K-5. Magnif. 100 3 z

Fig. 2. Gondolella excelsa (MOSHER) — Loc. profile IV — Plavecke Podhradie, No.
K-4. Magnif. 200 X

Fig. 3. Gondolella foliata (BUDUROV). Loc. profile V — Plavecké Podhradie, No.
R-3. Magnif, 110 X

Figs. 4a, 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

Plate 3

Figs. 1 a, b. Metapolygnathus mungoensis (DIEBEL). Loc. profile V — Plavecké Pod-
hl‘;l(ll{e No. R-8. Magnif. 90 X

Figs. 2 a. b. Metapolygnathus mungoensis (DIEBEL). Loc. profile V — Plavecke Pod-
hradie, No. R-9. Magnil. 60 >

Fig. 3. Metapolygnathus mungoensis (DIEBEL). Loc. profile V. — Plavecke Podhradie.
No. R-11. Magnif. 220 X

Fig. 4. Gondolella foliata (BUDUROV). Loc. profile V — Plavecké Podhradie, No. R-11.
Magnif. 180 >

Figs. 5a, b. Metapolygnathus mungoensis (DIEBEL). Loc. profile V — Plavecke Pod-
hracdie, No. R-8. Magnif. 150 >
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Plate 4

Figs. 1 a, b. Metapolygnathus mungoensis (DIEBEL). Loc. profile V — Plaveckeé Pod-
hradie, No. R-12, Magnif. 220 X

Figs. 2a, 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 >

Fig. 4. Gladigondolella tethydis (HUCKRIEDE). Loc. profile V — Plavecké Podhradie,
No. R-12. Magnif. 100

Plate 5

Figs. 1a, b. Gondolella foliata (BUDUROV). Loc. profile V — Plavecké Podhradie,
No. R-12. Magnif. 120

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. 4a, b. Prioniodina excavata MOSHER. Loc. profile V — Plavecké Podhradie,
No. R-12. Magnif. 150 X

Plate 6

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

Plate 7

Fig. 1. Weakly recrystallized biomicrite limestone. In the groundmass fragments ol
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. Velka Vapenna-ridge,
250 m NE of elev. p. 748, Malé Karpaty Mts. Magnif. 6 X, photo by F. Martané¢ik
Fig. 2. Biopellmicrite to microsparite limestone. In the groundmass are abundant pel-
lets, “filaments”, rarely are radiolarians, globochets and foraminifers. Loc. Rajtarka
— valley- profile V — Plavecké Podhradie, Malé Karpaty Mts. Magnif. 26 >, photo
by H. Brodnianska

Plate 8

Fig. 1. Pellmicrosparite limestone with silicified groundmass. The quartz is prevailingly
idiomorphic authigenic with numerous enclosures of calcite. Loc. Rajtarka-valley-
-profile IV — Plavecke Podhradie, Malé Karpaty Mts. Magnif. 64 >, photo by F. Mar-
tancik

Fig. 2. Pellsparite limestone with sporadical clasts of algal micrite. Micrite micro-
sparite groundmass only in relicts. Loc. Rajtarka-valley, profile V — Plavecké Pod-
hradie, Malé Karpaty Mts. Magnif. 26 ><, photo by H. Brodnianska
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