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SUMMARY

Microflora —and fauna — studies of schlier and Rz hakizn strata of Carpathian age
are dealt with, carried out on the surface us well ns on decp dritling profiics o f the Salgd-
tarjan basin and of the aren of Northern-Matra. It has been stated that both ov. rlving coal
bed and the schlier should be placed into the NN 4 nannozone. Within the Carpsthian fora-
miniferal fauna four associations have been separated, these being also indicators of facies.
On the basis of the studies the Garab Schlier can be well correlated with several Austrian
and Slovakian sites.

1. Introduction

Some surface localities and horehole j rofiles of Karpatian age from the
territory of the Northern-Mdtra and the Saluzétarjin basin were examined
in the last years.

The geological features and occurence of these formations are relati-
vely wellknown, but palecnt-logically they are rather poorly investigated.
Though a great number of authors have heen dealing with the macrofauna
of the Salgétarjan Brown-ccal Formation, of the Cardium-, Rzehakia- and
Chlamys-bearing sandstones and of the Gardh Schlier (without a claim for
completeness: Bartkd L. 1961 -62. Csepreghyné Mezne-
rices L., 1951, 1954, 1660; Horusechitzk v ©.,1939;id. Noszky
J., 1930; Schréter Z. 1910, the number of the publications on the
foraminiferafauna of these formations is neglizible. (The comprehensive
list of the foraminifera species and their references are collected in
Balogh et al. 1966. pp. 52—65, and Alfoldy L. et al. 1975. pp.
140—150.). The nannofloras of Karpatian age of North-Hungary were
described by Baldi-Beke M. (1960) from point-like exposures.
Besides those mentioned above a lot of unpublished paleontelogical data
can be found in the documentations of the deep-drilling profiles.

Our paper wili give some nannofloras and foraminiferafaunas of the
Rzehakia-beds and the Gardb Schlier, and we make an attempt to emplace
these formations in the Standard Neogene Nannoplankton Zonation.



4 M. HORVATH — A. NAGYMAROSY

2. The geology of the territory and profiles studied

2.1. The higher regressive part of the Négrad Glauconitic Sandstone
is overlain by the Zagyvapdlfalva Red Beds in the Salgétarjin Basin and
in the surroundings of Matraalmés. In the Recsk area the latter formation
does not occur. The Gyulakeszi Rhyolith-Tuff Formation (lower rhyolith
tuff) is covered by the Salgétarjin Brown-Coal Formation, which is wed-
ved out towards the basin edges. The Brown-Coal Formation is overlain
by the brackish water Cardium- and Rzehakia-bearing and marin Chlamys-
bearing sandstones, finally by the pe'itic Gardb Schlier, which is expanded
far beyond the borders of the territory dealt with. The stratizraphically
higher regressive part cf the Schlier is covered by the Tar Rhyolith-Tuff
Formation (middle rhyolith tuff) and Matra Andesite Formation of Ba-
denian age.

According to the statement of the Miocene Subcommission of the
Hungarian Stratigraphical Committee — propoesitionof ;. Hamor 1977-
the age of the lower rhyolith tuff, the brown-coal series and the Cardium —
Rzehakia beds is Ottnangian, the age of the Chlamys-bearing sandstone
and of the Schlier is Karpatian.

2.2. The borehole profiles studied in the Mdatraalmdas wrea (Fig. 1.)

The T —9. borehole, which penetrated the most complete profile, ter-
minated in the Ilonavélgy Sandstene (a part of Nograd Sandsteone) of
Eggenburgian age. It is followed upwards by a thin red bed, which is lack-
ing in the other profiles. The lower rhyolith tuff is supposed to be not de-
posxted into water, but in the higher part of borehole T —4. it shows some
traces of water movement and yields conglomerates. The brown coal series
— in contrary to its mid- basin development — has only one coal layer.
The mell_\mg stratas consist of tuff, tuffit, tuffitic sandstone with a
thickness between 20—50 meters, which vield only few fossils. These
stratas are covered by the thick sandy. clayey silt (Gardb Schlier Forma-
tion), which in its lower (transgressive) and higher (regressive) part has
Arca- and Corbula-bearing middle- and fine-grained sandstone-inter-
beddings. (The genus were determined by Mrs. Bohn—Ha vas). None
of the three boreholes in Mitraalmis penetrated the covering volcano-
series of Badenian age.

2.3. The profiles of the Recsk— 103, - 109 and the Sirok — 1 boreholes

The most complete profiles in the Recsk area were penetrated by the
2m — 103 borehole, but the profile of the Rm —109 is also very similar.
Both profiles are vie'ding the complete Olizocene series with faunas and
nannofloras. The Oligocene stratas are covered by the llonavolgy Sand-
stone (Nograd Glaucenitic Sandstone) of l,ggcnlnngmn age and further by
the lower rhyolith tuff. The red beds in the Recsk area are lacking. The trans-
gressive basal stratas of the Tertiary in the borehole Sirok —1 are laying
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Fig. 1. Profiles of the T—3, T—4 and T — 9 boreholes from the Matraalmas,
Rm—103, Rm—109 boreholes from the Reesk area.

immediately on the diabase of the mesozoic basement and are consisting

of reworked clastics of sandy rhyolith tuff.

All of the three horeholes penetrated the Gardab Schlier in different
thicknesses (270 meter in the Rm — 103, 180 meter in the Rm—109, 130
meter in the Sirok —1 boreholes). The Schlier has some thin sandy inter-
beddings and is penetrated by some thin andesite-dykes too. The covering
layers of middle rhyolith tuff are 70 m thick in the profile Sirok —1 and
150 meter thick in the Rm —103 section. The voungest formation of the
area, the Matra Andesite was observed only in the Sirok — 1 profile.
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2.4. The “Oltnangian” cxposnre of Kazdr

The covering formations of the Salgétarjin Brown Ceal Series and the
Gardb Schlier erep out in a thickness of 34 m east of the gipsy's row Kazar
village. The profile is described and represented in details by (. Hamor
(in Papp etal 1973, pp. 206 —209.).

The deepest members of the series on the surface at this moment are
a 50 centimeters thick coarse grained sandstone and over this the hrown-
coal bed No—1. (First nannoplankton samyple.) Upwards from this point
the profile is comyosed by the alteration of fine grained clayey silt and
sandstone. An abundant Cardium- and Rzehakia-fauna was observed
hetween 13—16 meters. (Nannoplankton samples No—2-7.) In dip di-
rection the sondstone banks became absent and the grain structure turns
to be finer. The series goes over gradually into the Gardal Schlier Forma-
tion. (Nannoplankton samples No —8 —14.)

3. Nannoplankton studies

In the last decade the regional stages of the Central Paratethys be-
came more accepted and used also in Hungary. The definitions of the stage-
houndaries are based on the entrance or exctinetion datas of molluse or
foraminifera species and assemblages. It follows. that the zone boundaries
of the Standard Nannoplankten Zonationef Martini and Worsley
(1970) do not ecincide with the beundaries of the resional stages. There-
fore it is necessary to parallelize the regional stage stratotyyes and the
nannczonaticn precisely.

Martini et Miiller (1975a, 1975b) studving the type-profiles
of the Ottnangian and Karpatian stages in Austria came to the conclusion,
that the Ottnangian stage corresponds to a part of the nannozones NN 3
and 4, while the Karpatian corresponds to a part of the nannozones NN 4
and 3. The absence of Sphenoiithus belewinos Bram!lette and Wil-
co xon raised some difficulties, hecause its extinetion defines the boun-
dary between the zones NN 3 and 4. Conserquently the re'ation between
the stage Ottnangian and the nannezonation is unsolved. The Sphenotithus
heteromorphus Bramlette and Wilcoxon existing in the zcnes
NN 4 and 5, occurs only in some of the examined type localities of the
Karpatian. Based on these results, the above mentioned authors have
peinted out, that the Sphenolithus heteromorphus invaded the Paratethys
only in the late Karpatian.

3.1. The Mdatraalmdas area (Tables 1—11)

The profiles of bereholes T—3, —4, —9 were sampled at about 10 m
intervals. All samples of T — 9 horehole (containing the most complete pro-
file) were examined, while a sufficient number of samples were studied
from the 'owest and highest parts of T—3 and —4 for to enable to place
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Table 11.
The nannoplakton in the profiles of the boreholes T— 3. and T — 4.
T-38 T—4.
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these into the nannoplankton zonation correctly. The nannofloras are in
general less diverse, than the nannofloras of similar facies of Badenian
age, but more diverse than those of the Upper Oligocene and Lower Mio-
cene of Hungary. The placoliths (for example Coceolithus pelagicus, Reticulo-
fenestra pseudoumbilica, ete.) and Helicopontosphaeras are frequent, as
well as some other forms (for example Cricolithus jonesi, Sphenolithus
moriformis). The Sphenolithus and Discoaster species, characterizing the
tropical climate occur only in a restricted number, in contrary to the nanno-
floras of Badenian age. In our studied material three types of nannoplank-
ton assemblages can be enumerated:

— Samples being practically free of nannofossils or containing only
a single redepesited Eocene or Cretaceous species. This represents mainly
the 30 meter thick coarse grained clastics covering immediately the brown
coal. These sediments are probably of fresh- or brackish water origin (303 —
280 meters in the T —3, 190 — 280 meters in the T —4, 464 — 415 meters in
the T — 9 bereholes).

— A probably slightly brackish-water nannoplankten assemblace
oceurs in the 10—20 meter thick transition between the coarse grained
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lasties and the Gardb Schlier. The nannofloras are peer, but the first
datum indicater sy ecies are fcund in these samyples. (280 — 264 meters in
T—4, 164 —155 meters in T —9, 415391 meters in T —3 horeholes.)

— Marine nannoplanten assemb'age with a high diversity and ab-
undance. Their embedding rock is Gardab Schlier, its more pelitic parts
vield more rich. its sandy interbeddings vie'd poorver nannofloras. (264 — 6
meters in T—3, 155—11 meters in T—4, 391 —15 meters in T —9 bore-
holes.)

All of the three borehele-profiles can he placed into the NN 4 zone
whese upper boundary is defined by the extinetion of Helicopontosphaera
ampliaperta, and its lower boundary is defined by the extinetion of Spheno-
lithis belemnos. In our samples there was no 8. helemnos, so these samples
are younger than zene NN 3. (We did not want to state zone boundary
hased cn a single specimen of an uncertain Sphensiithus sp. conicus-
helemnes group found in the 405 —407 and 357 — 358 meter intervals of
the borehele T —9.)

The presence of Helicopontosphaera ampliaperta, in the highest samples
in all of the three profiles makes clear, that the hizhest part of all sections
belongs to the zone NN 4: the same is supported by the coexistence of H.
amplieperta and S. heteroworphus in some of the samyles. The whole seetion
of Garab Schlier expesed by the horings in Mdtraalmis ¢an be placed into
the nannozone NN 4. The zone houndary hetween NN 1 and 5 was not
traceable in these profiles.

3.2. The BRecsl aien

We do not want to deal with the Karpatian nannofloras of the horings
R — 103 and — 109 here. These are very pcor not only from peint of view
of diversity but also of abundance. These nannoplankton assemblages do
not vield datum indicator forms at all.

3.3. Other samples (Table 111.)

The age of a sample from an exposure of the Gardb Schlier in Nagy-
batony —Szorespatak — Vallev, also correpends to the zene NN 4.

In the Midd'e —Cserhat, in the section of the gravel pit in Papues
Hill — Acsa Village, the Gardb Schlier of Karpatian age covers ccarse
grained sandy conglomerates (oral communication of T. Baldi). Some
samples taken about the houndary of the conglomerate and schlier contain
the coexistence of the species /elicopontospharea ampliaperta and Spheno-
lithits heteromorphus. Thus, the deposition of the Gardb Schlier had to began
here in the time interval of the zone NN 4.

The stratigraphical literature has been considered the age of the Kazir
Rzehakia beds conventionally as Ottnangian, hecause of the presence of
the characteristic Rzehakia assemblage. The foraminifera faunas of the
so called Rzehakia-heds in Nerth Hungary and South Slowakia are however
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containing taxa, which refer rather to a Karpatian age (Kantorov .
Ondrejic¢kova, Vass in Papp etal 1973).

The planktonic foraminifera found in the Rzehakia beds of the Salgé-
tarjdn Basin (Korecz—Laky in Pa pp et al 1973), furthermore
the Teredos and the shark-teeth in the Kazar outcrop are indicating a not
nezligible connection between the brackish-water Rzehakia lagoon and
the open sea with normal salinity. This connection explains the presence
of stenohalyn calcareous nanncfessils in the otherwise brackish-water
Rzehakia beds. The concurrent occurence of H. am pliaperta and S. hetero-
morphus in these impoverished nannoplankton assemblages proves zcne
NN 4. The age of the marine Schlier. overlving the Rzehakia beds. also
belongs to the zone NN 4.

In the berehole Sajévelezd-(Sv)-42 in the Sajo — Valley (North Hun-
gary) at a level of 390 m, the Rzehakia-bearing heds overlying the brown
coal formation contain a similar nannoplankton assemblage. Its age is also
NN 4. based on the coexistence of the two above mentioned species.

4. Foraminifera investigations
4.1. The Mditraalmds area

The most complete foraminifera faunas were found in the profile T — 9.
Complete faunas have been investigated, i. e. all specimens in half a kilc-
gram of rock were selected and determined. (Denotations figured in the
tables indicate the number of the specimens as follows:

o =1=5 specimens, X =6—10 specimens, ® =11-—20 specimens, @ =
=21 — 50 specimens, [] =51 —-100 specimens. )

The layers covering immediatly the coal beds did not vield any for-
aminifera fauna, the first faunas occur only 30 — 50 m higher, than the coal
beds. The following foraminifera fauna assemblages have been separated
in the Gardb Schilier from the bottom upwards:

— Ammonia beccarii — Florilus boueanus assemblage (T —4 and —9
boreholes). These two species are very frequent, accompanied by some
agglutinant forms (Spiroplectammina carinata, Spirosigmoilina tenuis ), as
well as by few specimens of calcareous benthonic forms. The quantity of
sponge spicules is significant, in addition few spatangides and ostracodas.
The maximum thickness of the stratas vielding this kind of assemblage is
90 m in the borehole T —9. The Ammonia fauna can be correlated with the
Spirosigmoilina tenuis assemblage in the borehole T —3, which vields
Spiroplectammina carinata, Textularia lanceolata and Florilus boueanns
heside the Spirosigmoitina tenuis.

— Uvigerina graciliformis assemblage is characterized by the abundant
occurence of U. graciliformis. Also Spiroplectammina carinata, Lenticulina
inornata, Florilus boweanus are frequent. This assemblage can be detected
in the profiles T—3 and —4, the thickness of the stratas vielding such



The foraminifera-fauna in the profile of the borehole T —9.
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.
faunas is 10 —30 m: it occurs in the T —9 profile too. as an interbedding in
the next assemblage-tvpe described below.

—  Agglutinated assembluge (“agglutinated level”) follows upwards
immediatly the Ammonia — Florilus assemblage in the profile T —9, while
it follows the Uwigerina graciliformnis assemblage in the profiles T —3 and
—4. The mainly agglutinated-fauna-bearing beds are 190 m thick in the
T —9,180 m thick in the T —3, 100 m thick in the T —4 profiles. (The upper
part of the latter is supposedly eroded.) The “agglutinated level” is charac-
terized the frequency of the Textularia lanceolata, Cyclammina karpatica.
Reticoluphragmium cf. venezuelanum, Budashevella wilsoni, ete. The com-
position of the fauna is not uniform within the whole profile, there is an
oscillation both in diversity and abundance. This oscillation can be attri-
buted to ecological changes, to alterations of the intensity of water move-
ment or to the diminishing of the amount of terrigenous material. Such
“oscillation” is indicated by the great quantity of plankton in the profile
T—9 between 205—204 m, by the great abundance of Valvulineria
complanata hetween 200 —170 m, or by the high frequency of Heterolepa
dutemplei and Cibicidoies pseudoungerianus in the profile T'—3 between
110 —80 m.

In the profiles T—3 and —4 the agglutinated level can be divided
into sublevels, based on frequency conditions. The lower part of the agglu-
tinated level can be characterized by a Textularia lanceolata assemblage
(60 — 70 m thick interval), its upper part can be characterized by a Cyelam -
mina karpatica assemblage (180 — 30 m thick interval).

The “agglutinated level” can be correlated with the Corbula — Arca —
bearing intervals, further the Ophiurcidea sp. found in T —3 borehole be-
longs to this level to.

— A (Glohigerina assemblage oceurs in the profiles T'—3 and —9, with
a high frequency of planktonic forms, i. e. Globigerina praebulloides prae-
bulloides, Gy. ciperoensis oltnangensis. Globigerinoides sicanus ( = (i. bis-
phaericus) however is lacking. In the T —9 profile a rich Uwvigerina- and
Bolivina-fauna was observed within the Globigerina-level, with the great
abundance of Uvigerina graciliformis, U. bononiensis primiformis, Bolivina
plicatella, B. plicatella mera, B. scalprata miocenica and B. pokornyi pokor-
nyi. This assemblage represents the deepest water environment.

(The arrangement of assemblages in the profiles and their related po-
sition can be seen on Fig. 2.)

4.2. The Recsl area

The Giarab Schlier detected in the Recsk area can be characterized by
an  Ammonia beccarii — Florilus boueanus assemblage. The agglutinated
forms cccur only in single intervals, mainly with frequent Reticulophrag-
mium species (R. venezuelanwm, R. carpaticum ).

The malacological investigations of T. Baldi (1970, 1971) support
cur statement: these foraminifera faunas do not represent a typical schlier
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Table V.

The foraminifera-fauna in the profile of the borehole T — 3.
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Table V.
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Table V1.

The foraminifera-fauna in the profile of the borehole T — 4.
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fauna. They indicate a relatively constant facies. No series of assemblages
representing even deeper and deeper facies can be detected here, as it
was observed the borehole profiles of Matrazlmds.

T-3

50

200

250

300

350

400

LEGEND:
450 | =
D without Forarmnifera

Ammonia beccari-Flonlus boueanus aszociatior

Y ¢ Textulana
= F
D e .

B spirosigmoding tenuis association
Uvigerina graciifoemis sssociation
BB Testutana with G

D Fiorilus bouesnus- planktonicForamintars a5s00ation

Fig. 2. The position of the foraminiferal sssemblages
in the Métrualméas boreholes

4.3. Ecological characteristics

The microfauna of the Gardh Schlier in the Métraalmds area proves
the gradual transgression. The shallow-water, littoral Ammonia — Florilus
Jauna turns into Uvigerina assemblage upwards. The optimal biotop of the
recent Uvigerinas is 100 meters below the sea-level. In our case the presence

2 ANNALES — Sectlo Geologica — Tomus XX.
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of such water depth can not be supposed owing to the monotonous charac-
ter of the fauna. The Reticulophragmiuims being frequent in agglutinated
faunas indicate a sandy, soft sea bottom in shallow-sublitoral, sublitoral
facies, while Cyclammina Larpatica indicates deeper, neritic biotop. The
presence of agglutinated faunas correlated with the malacological investi-
gations proves probably a water-depth about 50 — 60 meters.

The greatest water-depth is indicated by the Globigerina assemblage,
where Uvigerinas and Bolivinas proves a 100 m deep sea water with normal
salinity.

The foraminifera assemblages of the Recsk area show the stabilized
shallow-sublitoral envircnment. Only the faunas of the profile Sirok —1
indicate the transgressive and regressive moments 01 the formation of the

Gardb Schlier, though the water-depth could not surpass the 50 m even
at the times of maximum transgression.

1.4, Stratigraphic position of the foraminifera fuuna

The foraminifera faunas of both area investigated are indicating a
Karpatian age. There are some species. whose time range is restricted to
the Karpatian stage (e. ¢. Cyclammina karpatica, Textwlaria lanceolata ):
a lot of species appear in the Ottnanzian and reach their maximum fre-
quency in the Karpatian (e. g. U /u/muu( graciliformis): further those spe-
cies were also found, which appear in the Karpatian and hecame charac-
teristic in the agglutinated assemblages of the Karpatian and Badenian
(Cyeclammina karpatica. Reticulofenestra carpaticum. R. venezuelanum ).

The time range of the (Zlobigerina ciperoensis ottnangensis R 6 ¢ 1 et
al. (1975) being frequent in the plankton fauna described here, lasts from
the Upper Egerian up to the Middle Karpatian. The Globigerina prae-
bulloides praebulloides is one of the Tertiary taxas having the longest time
range. The species Globigerinoides sicanus was not found in the faunas
described above. This taxon appears in the Middle Karpatian and occurs
in the Lower Lagenidae Zcne too. Its absence can be explained by the ero-
sion of the upper section of the Schlier, or by the biotop of Reesk area,
vielding no trace of sea currents.

5. Summary

5.1. We can state, that the Rzehakia (Oncophora) beds and the grea-
test part of the covering Garab Schlier belong to the nannozone NN 4.

Though we can not exclude the possibility of the occurence of Spheno-
lithus belemnos in the Central Paraterhys, this species has not been found
so far. Therefore in our region it is not suitable to indicate datum level. We
join to the opinion of BUKRY (1973), who proposed the redefinition of
the upper limit of the Sphenolithus belemnos zone by the first appearence of
Sphenolithus heteromorphus, which coincides approximately with the ex-
tinction datum of Sphenolithus belemnos.

ek
-
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Sphenolithus heteromorphus occurred in the Hungarian Miocene as
early as in zone NN 4.

5.2. The study of the foraminifera fauna of the Garab Schlier gave the
first information about the presence of the “agglutinated level” in addition
to the Uvigerina-faunas being known earlier already. Such Uvigerina as-
semblages were described from the Vienne Basin by Cicha et al. (1967)
(Zavod — Laksar strata, Laksarskd Nova Ves—1, —2 boreholes). Also
the same authors have mentioned Uvigerina- and Globigerina assemblages
from Dolna Pribelce and Durkovee (South Slovakia), which area represents
the northern continuation of the Hungarian Schlier-series.

5.3. Based on the recently investigated profiles and on the earlier da-
tas of the geological literature we can state. that the brown coal covering
brackish-water and marine Karpatian layers of the East (Sajo— Vallev
and Egeresehi) are substituted in the West (Sirok, Recsk) by a less sandy.
pelitic shallow-sublitoral Schlier. The Karpatian Schlier of the borehole
Rm —103 (according to T. Baldi 1975) has deposited in a water with
maximum 30 —40 m water depth. This gives an explanation to the great
frequency of the Ammonia-Florilus assemblages and to the low abundance
and diversity of the nannoflora.

The Karpatian schlier of Mdatraalmas could be depesited in a deeper.
more pelagic part of the Karpatian sedimentary basin, than that of the
Recsk area — altough it is not represented in the rock-quality, only in
the fauna- and flora assemblages.
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