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Fig. 3. The section of borehole Ak 33

HdFm = Hauptdolomit Formation, NBFm = Nagytdrkdny Bauxite Formation (dominant texture types: Ws = wacke-
stone, Ms = mudstone, mx = matrix, 1 = bauxite pebble, 2 = fine stratification, A, B} = units of the bauxite
profile, AFm = Ajka-Formation, JMFm = Jdké Marl Formation, J-UFm = J3k6-Ugod Fommation, ULFm = Ugod
Limestone Formation, DFm = Darvasté Formation, SzLFm = Sz6c Limestone Formation, CsFm = Csatka Forma-
tion, TGE = natural gamma radiation equivalent,  “TGE” in Hungarian (a = prior to casing, b = after casing)

3. dbra. Az Ak. 33. sz. firds rétegsora
HdFm = Fédolomit Forméicié, NBFm = Nagytirkdnyi Bauxit Form4cié (a dominins szdvettipus = Ws = wacke-
stone, Ms = mudstone, mx = matrix, 1 = bauxitkavics, 2 = finom rétegzettség), A, Bl = a bauxitszelvény
szakaszai, AFm = Ajkai Formicié, JMFm = Jikéi Marga Formdcié, J-UFm = Jikéi-Ugodi Formicié, ULFm =
Ugodi MészkS Formiécis, DFm = Darvastéi Formdcié, SzZLFm = Sz6ci Mészk6 Formicié, CsFm = Csatkai For-
mdcié, TGE = természetes gamma egyenérték (a = csdvezés el6tt, b = csdvezés utdn)

at the top. Kaolinite infillings are widespread. The entire rock displays a zig-
zagging pattern of desiccation cracks. At the top a thin bed of bauxite mud-
stone is found, presumably bringing about a- minor but well-observable min-
imum in gamma radiation and at the same time, indicating the weakened action
of one-time diagenesis, a phenomenon which must have been associated with
the break in the sedimentation (see also desiccation cracks).

Unit Dy — The hiatus at the end of unit D; is followed by a considerably
higher-grade position of a similar chemical composition. However, its texture
is differents constituting bauxite wackestone containing only 10 to 20 % shaped
components, as well as bauxite mudrock. The highest grade of quality within
the unit seems to be associated with the wackestone type. Some lumps with
no internal structure are frequently surrounded by a margin that is inversely
rich or poor, as compared to their material, in Fe. In the closing part of the
unit a small increase in the proportion of Si is observed. The uppermost 10
cm of the rock is almost completely discolured.

Unit E; — As with the basal part of Dj, an increase in Al content and
a decrease in Ti content can be observed here. Nevertheless, the amount of
Ti varies in a wide range within the unit concerned, and so does the V con-
tent. The Cu content is low. The trace elements are of average concentration.
In the gamma-ray proflle the unit begins with a minimum followed by fluc-
tuations in accordance with changes in grade. An important feature is that
despite the considerably higher grade, the gamma-ray value is much less than
that of unit C2. This may be derived from the differences in the composition
of the initial materials (see the different Ti contents). The lowermost, 20-cm-
thick ‘portion consists of beds 3 to 4 mm and 5 to 10 mm thick, parallel to
one another. Portion E{ ends with a bed showing features of bauxite mudstone,
diversified by irregular- deironized spots or repeated colloidal ferruginous
segregations, the latter pointing to pedogenic processes. Thus, the indications
of a subsequent hiatus, as with that encountered at the end of portlon Dy, are
also observed here.

Unit E2 — Bauxite mudstone, with a few or without grains. It is dlstm-
guished from unit E; by its chemical composition reflecting the effects by
descending waters. In addition to an enrichment in Si, also a decrease in Fe
content and an-increase in the amount of the loss of ignition hitherto almost
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Fig. 4. Relationships between samples according to cluster analysis (groups X-Z), also indica-
ting units (A1F) marked upon the distribution of elements

4. dbra. A mintdk rokonsiga a klaszter-analizis alapjin (X-Z csoport), az elemeloszlison alapu-
16 szakaszok (A1-F) feltiintetésével

disseminated. Sedimentologically, the latter also represents the most diversified
portion of the complex.

Samples deemed to correspond to the same group, even if other distinctions’
are also feasible, are usually easy to have encircled. Sample 13 corresponding
to group D may indicate a similarity concerning facies. As shown by the an-
alytical tree (Fig. 5) portions Az, B2, C;, C2 and F are posmvely separated
but portion B is a rather separate one, too.

As far as the tree” plotted with the neglection of iron oxide (Fig. 6), unit
A2 (49) disappears, whereas C2 remains separate. A slight difference is .ob-
served for Cj;. The positions of A1 and B; are shifted, pointing to an iron .
mobilization stronger than average. It is also shown that the independence of
group F is not only due to deironization. In addition, the relations according
to the module have also been studied, however, they do not fit the grouping
already formed or the grouping developed using the analysis. As shown earlier,
this is expectable since a periodic formation and accumulation of bauxite is to
be dealt with here. That is to say, ‘a module or module arrangement can be
characteristic of any unit if the initial material is roughly the one and thé
same, and the diagenetic conditions are similar.
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Fig. 6. An “analytical tree”, plotted with disregarding Fe content

and showing each unit indicated in Fig. 5
27

28 6. dbra. A vastartalom figyelmen kiviil hagyasaval késziilt analiti-

30 kus fa az 5. dbrian szerepelt szakaszok feltiintetésével
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Syn-diagenetic (Caribbean type) paleokarsts in the Upper Triassic Dachstein
Limestone and in the Upper Eocene Szépvolgy Limestone were formed as a result
of subaerial exposure on certain parts of the carbonate platform during sea-level low
stands of 4-S5th order sea-level changes. These discontinuities represent a time gap of
some ten thousand million years in the sequence.

Introduction

The Kkarst-studies of the Buda Mts has been so far restricted to the
processes of the Late Cretaceous-Late Eocene continental petiod, and to the
phenomena of the Miocene-Pleistocene thermal karst-system. Although these
two phases are recorded in the best way in the geological record of the area,
the multiple karst evolution of the Buda Mts consists of more detailed
processes. Some of these cannot be described and interpreted according to the
classical geomorphological nomenclature, but approaches from sequence strati-
graphy and carbonate diagenesis can help us to understand these processes.

Carbonate sedimentology and diagenesis has been developed much in the
past decade, which led us to the new definition of karst. In.addition to the
classical determination of Cvulic (1918), nowadays the meteoric diagenetic
processes (near-surface solution, cementation, etc.) are also considered to be
karstic in origin. '

The Caribbean type karstification (in the terminology of ESTEBAN, 1991)
and the related diagenetic processes take place on the subaerially exposed car-
bonate platform during sea-level low-stands. The processes of solution and pre-
cipitation in the semi-lithified sediment of high primary porosity and unstable
mineralogy are determined by the relative mineral stability in addition to the
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Fig. 1. The relationship between the sea-level changes and the evolution of ['!aleokarst (KERANS, 1989)
1. dbra. A tengeszint viltozasok és a paléokarszt fejl6désének kapcsolata (KERANS, 1989)

In the Early Oligocene the Harshegy Sandstone .and the Tard Clay were
deposited, then the Kiscell Clay buried the karst system, -which was built up
of Triassic and Eocene carbonates. ST
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Fig. 3. Sketch of the development of the syndiagenetic breccias; not to scale
1. shallow marine sedimentation, tidal channel; 2. the upper part of the subaerially exposed carbonate sediment
brecciates up due to sea-level fall; 3. sediments of the next sea-level rise fossilize the breccia-horizon
3. dbra. A szin-diagenetikus breccsdk kialakuldsdnak vizlata, elvi 4dbra, 1épték nélkil

1. sekélytengeri iledékképzdédés, drapaly csatoma; 2. a tengerszint esés kovetkeztében szdrazra keriilt iilledék
felszine felbreccsdsodik; 3. az 1jbdli tengerszint emelkedés sordn képzsdott rétegek fosszilizdljdk a breccsds szintet

are not the results of local emersion, tilting and angular disconformity within
the Triassic sedimentation.

In the Fazekas .Hill quarry solutionally enhanced fissures .of 1—5 mm.in.
width are nearly perpendicular to the bedding. They are filled with red, fine-
grained sediment, similar to those ones, which are found at the top of the
truncated B members (Plate III, Photo 1). This fissures do not cross the cycle
boundaries. They are interpreted as erly karstic phenomena, which developed
during the 4—5 th order sea-level low-stands in the Triassic.

Late Eoce_ne paleokarsts

FenyGgyongye quarry exposes the Priabonian Szépvolgy Limestone, where
a bedding plane controlled, lens-shaped cavity of 5—8 m in length and 0.8 m
in height can be observed. It is filled with fine-grained calcarenite, which is
composed of 0.1—1.5 cm thick graded laminae parallel to each other (Plate
III, Photo 2). Near to the wall of the cavern cross bedding and micro slumps
can be observed in the infilling marterial, which also contains some angular
clasts of the host limestone of 3—8 cm .in diameter: They are interpreted as
collapse breccias, which may ‘have fallen into the infilling material due to. the
decrease of stability of the cavity. The calcarenitic infilling: contains Nummulite
fragments (Plate IV, Photo 1) of Late Eocene age. The calcarenite also contain
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Gravity measurements and geological evidences verify the existence of a southward
continuation of the Virpalota Browncoal Field. During the years 1986—1989 five deep
boreholes were drilled and seismic measurements along two profiles were realized in
the region of the villages Osi, Berhida, Kiingés and Csajég. Three research boreholes
have intersected Upper Badenian browncoal seam outlining significant coal reserves.

Further important geological results are as follows:

— The geological makeup of the region and the tendencies of facies development
have become known and the paleogeographical relatnonshlp with the already known
northern basin has turmned to be clarified.

— The reconnaissance of the tectonic setting of the concerned. By obtaining
awareness of the geological structure of the region basin enabled us to draw wide
conclusions regarding the structural the tectonics and geokinetics of the whole Neogene
basin at Vérpalota setting and geo-kinematic conditions of the Véirpalota Basin as a
whole. The anti-clockwise rotation of the Balatonf6 mass resulted in an expansive open-
ing in the westery part of the region and thereby the area of the southern basin sub-
sided. At the same time the northern basin zone belonging geomechanically to the mass
of the Balatonf§ region “subducted” along the compressive and rightward-directed trans-
current-type Telegdi—Roth lineament thus producing the well-known Vérpalota Neogene
sedimentary basin (Sarrét, Béntapuszta).

Introduction

In recent years, upon the author’s proposal the Institute carried out geo-
logical investigations (executing five core drillings with two seismic reflection
profiles) in order_to verify_if -the_Vérpalota-browncoal region. is-continued;—in
accordance with the previous hypotheses, in a southward direction (Fig. 1).

Consequently, an important increase of the coal resources on which a final
report was also written (KOKAY 1991a), was achieved. Of the boreholes Ber-
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hida Bh 3 was declared key section and the results of the examinations com-
plemented by paleomagnetic investigations were published (KOKAY et al. 1991).

The area of exploration includes the OS1—Berh1da—Kungbs—CsaJﬁg
region. ,
The known Virpalota browncoal ‘basin in the north joins this southern
basin sector through a narrow neck by the village Osi. _

The concept for exploration was elaborated on the basis that the southern-
most borehole O 69 at Osi was still productive for coal, and whereas towards
the south a series of gravity minima was observed .indicating presumably a

. continuation of the basin. From the five boreholes deepened three proved pro-
ductive for coal (Bh 3, Kii 1 and Kii 2) while Bh 2 and Csal indicated
marginal position.

Besides the five boreholes deepened within the project, in the course of
evaluation the data of the formerly prepared O 67, O 69 and Bet 4 and other
more distant boreholes were used, too. For determining the features of the N-S
trending basin and the fracture line delimiting.it in the east measurement of
two seismic reflection sections were measured by the Roland E6tvos Geophysi-
cal Institute (ELGI) (NYITRAL, T. 1987). (The names of the institutions and
individuals contributing to the work of the execution, materials testing and
cvaluation are given in details in the already mentioned final report).

The geological results of the explorations are as follows:

Basement

~ Contrary to the known Virpalota Basin here it became possible to prove

-the -presence of the waterfree Paleozoic basement. Borehole Bh' 2 penetrated
the upper part of the Upper Permian (Balatonfelvidék Red Sandstone) sequence
while Bh 3 was completed in the lower part of the sequence. Boreholes Kii 2-
and Csa 1 reached the Silurian sericitic- chloritic Lovas Shale series under the
Miocene formations.

Miocene

Borehole Kii 2 showed that the graben in the deepest part of the southern
basin was formed during the Ottnangian through a disjunctive effect of the
anti-clockwise rotation of the Balatonf§ block (Fig. 2 and 4).

In this graben a 35-m-thick terrestrial variegated clay, older than Karpatian
in origin, has accumulated with minor amounts of shale debris at the base.
The Karpatian brackish-water sequence with plant fossils was deposited directly
on the basement as attested to by borehole section Bh 3 because the concerned
drilling was set on the terrace situated W of the oldest graben of deep position.
At the same time, in the northern basin, in the forespace of the Telegdi—Roth
Line, nearly 100-m-thick marine dep031t was settled down. Accordingly, the
Ottnangian marine sedimentary sequence of the northern basin (KOKAY 1971,



& 4&-*"# "% $<& -* *& W& *& & )&H& "$# 5."% "
+&$ & - & -& &%" +& $.%"-&L

SHH# +& "% /9 -4.88$$+& "%  H#HN#H' #"'=$
4&# " #

#& )# A& &#t-& <&%& <&A;$;#&< )& 4&-*"# <" +5A%""

+5."% "
&%" W+ &% %6 5%

19 <4.8$$AW+ E:$ RO #<% #5-65 &H)&M+ &N 5H("
5-6

& S""H & &% "% $&K,&#-& &, &HE "SH

$AH#<W+ E;$

C"# *& #&
4 *& & 4&%- "-&$ D * &' *& 8 % & "%9 F)9 C9
&  #'H)"# $&" # # ,& # & $,*&#H "PH '&"$& &

&1(& #%#" # "=$ &+&% .& # "-- # )& 4&-*"# "%  &"$ #$
BF)9/C $ *" D'$ #+"& '( *& $&" "$ W"& "$ # >" " "# 4& #%(9
*& '& $&K,&#-& & 3 & '( *& >".""H $&" $" $ D * $'HS #&
"M<$*ID" & )# -#"HH) NH PN $% "H -"H#-&$ -N'(D*

+&)"& -W'( *< ,"&$"H &HH#H -'&S *###) , D" $ *&



133

The Neogene basin of Vdrpalota-South (Bakony Mts)

s3Indagar sugpioxzsp “/7 ‘lessgporoie

soqqol [suoca 1ozayazs ‘g7 ‘eredSed8e “uqy ¢ ‘uuad g “18ueupo 'z ‘nedigy ‘g ‘ruspeq-gsie-9sdazoy ‘¢ ‘dapAugzs ‘p 1UIPRQYSIY ' ‘eleumezs -z [ s teouued 7

uaqgouspawl 1fap tejofediea e Aupa[ozs I1UeIp[o] ‘D4gp “£

Ayuuoyuosum Iy ,.:5& By

-xop g7 ‘oreys ‘onpiAyd ‘g ‘ustuueg ‘g ‘ueiSueung o/ ‘ushediey -9 ‘uviuspeq JImoT-A[PPIN ¢ ‘Uess [eo)) ‘p ‘ueiuspeq Ioddn ¢ ‘ueneuuEg "7 [ 'S uewouurg °J

urseq eioedigy woaynnos oy ssorse spiyord [esifojosn ¢ Sy

= o0 30 O

="
o & =" 0 =1 =

r T
wooot 00§ 0

r009-
005~
. Foov-

pf 00E-

ey 002-

Q74 ooL-

037
0oL+

-002+
£Yg ) w






The Neogene basin of Vdrpalota-South (Bakony Mits) 135

south. The thickness of the sequence is 626.6—671.8 m and 593—617 in bo-
rehole sections Bh 3 and Kii 2, respectively. In Kii 1 the series corresponding
to the brackish-water sequence is terrestrial. The marine series begins with a
20-30-m-thick schlier-type claymarl with sand and gravel intercalations up-
wards. The thickness of the whole Karpatian is 173.5 m in Bh3, 134.6 m in
Kii 2, nearly 100 m in Kiil (of which 51.5 m is marine). According to-the
drillings Bh 2 and Bet 4, the basement is immediately overlain there by a thin
Upper Karpatian bed. o '

In the upper third part of the Karpatian some-m-thick dacite tuff is depo-
sited, sometimes in two beds. Its K/Ar age is 17.6 + 0.7 m.y.in the Bh3, 16.6
+ 0.6 m.y. in the Kii 1, and 159 = 1.8 m.y. in the Kii 2 drilled sections.
The marine Karpathian sequence is overlain by a 2—10-m-thick terrestrial
complex composed predominantly of variegated clay assignable, according to
the present author, to the lower part of the Lower Badenian substage (KOKAY
1987). This is transgressively overlain by with typical “Szab6é quarry” mollus-
can shells of the early Badenian sea, attaining a combined thickness of 22 m
thick in borehole Bh 3, 14.6. m in Kii 2, and 9.5 m in Kii 1. On the marine
Lower Badenian it rests a unit of terrestrial silt, clay and sand, considered by
the author as classifiable into the Middle Badenian substage (KOKAY 1987). Its
thickness is 19 m and 11.2 m in borehole sections Bh 3 and Kii 2, respectively.
The Upper Badenian sedimentary sequence overlies the terrestrial Middle Ba-
denian as a result of the tectonic subsidence of the whole Virpalota Basin,
with the basal Virpalota browncoal seam. According to I. ELEK, who studied
this seam coal-petrologically in the drilled section Bh 3 the formation coal
seam in the southern basin strated with a deep swamp facies with lots of
drift-wood instead of forest swamp facies as it is true for the N basin (KOKAY
1967 a). The uppermost part was formed in a shallow swamp environment.
Afterwards a long-lasting deepening started and thus the coal formation came
to an end. In its lower part the deposit includes clayey intercalations alternating
with xilitic and huminitic sections. Its thickness from N to § (Bh 3, Kii 2,
Ki 1) is decreasing but obviously it is the same toward the E and W margins.
In the southern basin the ash content of the coal is higher and the humidity
is lower than in the northern basin while the calorific value is similar. The
greater ash contents can be explained by the fact that here the paleoenviron-
ment was largely constituted by Paleozoic rocks producing much pelite due to
weathering (mainly claymarl), instead of Triassic carbonate basement rocks.

On the coal seam it rests a span-thick band with molluscan shells. While
in the northern basin Congeria boeckhi is predominant, here the forms Bithynia
vaddszi-Theodoxus crenulatus vdrpalotaensis are frequent.In boreholes Bh 3 and
Kii 2, 3-m-thick alginite, alginitic clay marl followed on the mollusc-bearing
bank (Solti 1983) with some white-coloured and laminated lime precipitaties
indicating the significant delepening of the sedimentary basin. On the alginitic
layer dacitic tuffite was deposited by one or two to three beds, showing a
thickness of 6.7 m in section Bh 3. It is missing in borehole Kii 1. Its’ K/Ar
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On the Ancient Variegated Clay gray Lower Pannonian marine series is
deposited with differently developed horizontal and vertical formations repre-
senting the Csoér Aleurite, Zdmor Gravel and Csdkvar Claymarl lithostratigrap-
hic units. Typical fossils are Congeria czjzeki, and sole markings after Pecti-
naria and Arenicola. The lower part of the Upper Pannonian sequence is the
sandy-silty-claymarly series of the Tihany Formation, from down upwards with
Congeria ungulacaprae, Congeria balatonica and all the Tihany molluscan as-
semblage characteristic of the formation.

The Pannonian sequence is closed by the Nagyvdzsony Limestone Forma-
tion reffering to the desalinification of the inland sea. Subordinately, it includes
freshwater limestone, calcareous marl and calcareous ooze alternating with
sand, silt yellow-coloured by oxidation and sandy marl, somewhere with fresh-
water and terrestrial molluscan shells. '

The Quaternary is represented by loess and, on the NW margln along the
Séd brook, with Holocene gravelly alluv1al deposits. : -

Tectonics

The Neogene sedimentary basin of Virpalota were formed by tectonic mo-
vements (Fig. 2) starting in the Ottnangian in harmony with the intensive oro-
genic’ movements started in the Alpine—Carpathian region. The whole Central
Range moved periodically in E-NE directions producing also zones of retroth-
rusting (KOKAY 1990). As for the movement direction, the primary retrothrus-
ting zone is that of Balatonfiizf6 which archly joins the Balaton—Darn6 Line.
The deep-situated plastic semi- plastic region of the Alps of counter-wing cons-
“titution expanded in a lateral direction yielding to the pressure exerted by the
African Mass on the block of Bakony, as it is general geomechanical law in
case of the mountain-building development of this type referred to (KOKAY
-1986). The c. W-E trending direction of the active force includes an angle with
the transcurrent Balaton—Darné lineament.Therefore the arched dislocation sur-
face of Balatonf6 also had played the role of a dextral slinding surface. Thus
the Balatonf6 mass rotating along an arched fault surface (together with the N
Varpalota basin) subducted, compressively, beneath the Bakony along the nort-
hern margin i.e. the Telegdi—Roth Structure Line.

Consequently, a “foredeep-type” depression was formed (KOKAY 1976) fil-
led with Neogene sequence some hundred metres thick (northern Varpalota Basin).

At the same time, the Balatonf6 mass is open on its W side because ex-
pansion produced a sedimentary catchment trench bordered by listric fracture
planes (Fig. 4). This is the Varpalota S basin. For the full understanding of
this phenomenon we are to presume that a force acting from S on the Bala-
ton—Darné Line must have played on important part. The Telegdi—Roth Line,
however, is not only of compressive type but also a dextral-horizontal fracture
because the mass situated N. of it moved quicker. Along fracture plane, as early
as from beginning of the Ottnangian a ca. 4-km-long righthand transcurrent
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A VARPALOTAI DELI NEOG}?N MEDENCE
" (BAKONY-HEGYSEG)

KOKAY JOZSEF

Magyar Allami Féldtani Intézet
Budapest, Stefania Gt 14.
H-1143

ETO: 553.06(439.117):623

Tar g y s zavak: litosztratigrafiai, biosztratigrifiai, Mollusca, K/Ar vizsgilatok, da-
cittufa, szénképz6dés, tarkaagyag, miocén, panndniai, szarmata, bideni, karpiti, ottnangi, Varpalotai
medence, horizontilis eltolédas, \inklinicids tengely, tektonika.

A Foldtani Intézet utdbbi években tortént foldtani kutatdsi munkdlatainak
eredményeként (mélyfirdsi és szeizmikus reflexiés mérések) feltartuk az addig
ismeretlen varpalotai neogén barnakGszén medence déli folytatdsiat. A kutatds
nem csak jelentGs szénvagyon novkedést eredményezett, hanem az egész vir-
palotai neogén medence genetikajdra, szerkezeti felépitésére €s Gsfoldrajzi kap-
csolataira vonatkozéan ij ismereteket jelent, illetve egyes kordbbi feltételezé-
seket igazol. A kutatdsi eredmények egyértelmicn bizonyitjzik a Karpat-meden-
cében a miocén folyaman végbement nagyon jelentGs foldkéregmozgasokat. A
déli medence a Balatonf6 teriilet Ny-i oldaldn az éramutaté jarasdval ellentétes
irdnyd rotici6janak hatdsdra keletkezett expanzié eredményeként szakadt be.
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Fig. 2. The Magyargencs—Marcalt6 basaltic volcanic region
1. different kinds of boreholes, 2. the boundary of the Magyargencs—Malomsok basaltic volcanic area 3. Egy-
hdzaskeszd crater, 4. Virkesz6 crater, 5. Szany crater, 6. otther presumed craters, 7. Malomsok—Vérkeszé basalt
plateau
2. dbra. A Magyargencs—Marcalt6i bazaltvulkéni teriilet

1. kiilonbbz6 kutatéfirdsok, 2. A Magyargencs—Malomsok bazaltvulkani terillet hatéra, 3. egyhdzaskesz8i krater,
4. varkesz6i kriter, 5. szanyi kriter, 6. feltételezett kriterek, 7. Malomsok—Varkesz6 bazaltplaté

Due to the interaction between the basaltic magma and the water
stored in the sand beds of the Upper Pannonian sedimentary complex, py-
roclasts were produced. These pyroclasts form maar-like volcanic
structures.

Phase II. Deposition of basaltic tuffite in the Egyhazaskesz6 crater lake

After the eruptions had finished, the Egyhdzaskesz6 crater got to be filled
up by water encroaching through the permeable basaltic -tuffs. The connection
was permanent during this phase.



*$& 9 &% # % $%&

174

& A" # KRS H# *& )&% ) -"%
A &)(*5A"$<&SAN <5& &H%N :$



Geological evolution history of the Late Pannonian... 145

Phase IV. Deposition of basaltic bentonite” containing bone fragments and plant remnants
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Phase IV. Deposition of bentonite containing bone fragments and plant
remnants

The presence of the bentonite containing bone fragments and plant rem-
nants may indicate marshy or very shallow depositional environment. This en-
vironment may have served as a drinking and eating site for animals. Some-
times some gaseous exhalations may have killed the animals and the predators
have caused the fragmented nature of the bones in this low energy
environment.

Smectite has been formed from the volcanic subamorphous material. This
smectite was unstable in this environment with low values of pH and was
converted into an illite-smectite mixed layer structure and later into illite by
the incorporation of potassium, and then into kaolinite-smectite mixed layer
structure and, later, into kaolinite by the incorporation of magnesium. The mar-
shy environment has changed the pH values from a higher (alkaline) to a lower
(acidic) one.

Phase V. Deposition of basaltic bentonite

The deposition of basaltic bentonite in the Egyhdzaskesz6 crater was con-
trolled by the following factors.

The parent rock of the basaltic bentonite was the basaltic tuff on the inner
slope. The glass and the minerals in the volcanic rocks were unstable on the
surface. The water migration rate and the temperature in the porous basaltic
tuffite were high. Since the crater walls were steep, the wheathering product,
~the smectite was removed therefore no. thick cover restricting - the .continuation
of the process could have formed.

The utmostly important factor attributable to the increasing of clay mineral
content is the settlement of the plants. .

According to CHAMLEY (1989), the course of the formation of clay min-
erals in water catchment area or sedimentary basin by authigenic way has not
been known yet. Recently, authigenic smectite genesis in an environment with
high content of silica and high pH can be observed in Lake Tchad.

In this phase the smectite content increases with fluctuations and at the
same time the illite content decreases upwardly. The kaolinite is restricted to
the oil shale indicating the acidic character of water chemistry.

An alkaline salt lake was formed during the oil shale phase changing into
marshy environment in the phase of the rise of basalt bentonite containing
bone fragments and plant remnants.

The number of the factors influencing sedimentation has decreased as evi-
denced by the uniform mineralogical setting. The watermarked stratification in-
dicating the seasonal change of the depositional conditions cannot be seen.

Phenomena of dessication cannot be found. The homogeneity of the min-
eralogical composition and the chemistry may refer to the formation of basaltic
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Phase | basaltic tuff, Phase Il basaltic tuffite, Phase Il alginite (oil shale), Phase IV bentonite containing bone
fragments and plant remnants, Phase V basaltic bentonite, Phase VI miscellaneous sediments

4. dbra. Az egyhazaskesz6i kriter foldtani szelvénye

1. fdzis bazalttufa, 1l. fdzis bazaltwfit, /1]. fdzis alginit (olajpala), IV. fdzis csonttoredékes és ndvénymaradva-
nyos bentonit, V. fdzis bazaltbentonit, VI. fdzis vegyes liledékek

bentonite from the weathering of the existing volcanic structure and to the lack
of the ash falls.

Phase VI. Changes in the Quaternary

Intercalations of basaltic tuffite in the upper part of the complex may refer
to the renewal of the volcanic activity in the region.

The quartz content can be related to the silicoclasts of Late Pliocene age.
(In the oil shale phase the fine quartz sand transported by the volcanic material
from the country rocks was moved into the sedimentary basin by weathering.)
For the formation of the uppermost part of the bentonite phase, the effect of
the Ice Age is to be taken into the consideration. During this phase the vicinity
of the maar-like craters was filled up by the sediments of the Raab fan, and
the outer slopes of the craters were much wider and less steep. The beach
sands were likely to be transported into the sedimentary basin by wind. It can
be mentioned that the Mn content can be related to the variation of quartz
content. The increase of the quartz content with undulations probably reflects
the effects of the Ice Ages. _

The basaltic tuffite in the upper part contains vesiculous basalt fragments
in diameter of 3 to 4 cm. These may refer to a nearby ejection.

The crater lake may have been desiccated in the Ice Ages. Several metres
of the lake sediments in the uppermost part have been affected.-by ice move-
ments (cryoturbation) and contain eolic sand layers and ventifacts. The ben-
tonitic surface adhered the pebbles which were polished by the winds blowing
from a distinct direction, and then solifluction moved the pebbles into another
position. The role of the erosion of the crater lake sediments due to the drying
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UPPER PLIOCENE AND QUATERNARY DEPOSITS IN THE
SOUTHERN FORELAND OF THE MATRA AND BUKK MOUNTAINS

by
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551.781+551.79 (234.373.3./4)

Keywords: Mita Mts, Bikk Mis, lignite, Quaternary, stratigraphy,
stratigraphic units, lithofacies, molluscs, paleogeography

Upon the correlation of data of the lignite exploratory borehole sections drilled
in the S foreland of the Maétra and Biikk Mts a precise stratigraphic classification of
the Quaternary sequence has been carried out . In dividing the sequence into members
the differences in lithofacial characteristics and the molluscan fauna have been proved
instrumental. -

It has been verified the presence of both tectonic and erosional unconformity
developed between the Lower and Upper Pleistocene.

Geological investigations done in the southem foreland of the Mitra and Biikk
Mts were first of all devoted to the discovery of lignite deposits.

Relatively little attention was paid to the beds younger than the lignite. For
this reason the present study deals with the structure and stratigraphy of the upper-
most Pliocene and Quaternary sedimentary sequence offering thereby a contribution
to the determination of the thickness and expectable rate of removal of the burden
of lignite deposits in an area potentially suitable for open-air mining.

Stratigraphy

The bed sequence of the northern margin of the Great Hungarian Plain is
shown in Table L

The constitation, age and fauna of the Mdtra —Bikk Fore-
land Lignite Formation are discussed in several studies.
It is generally agreed that lignite deposits ranging in the S foreland of the
Maitra and Biikk Mts all belong to the horizon of oscillating sedimentation of
the Upper Pannonian.

The lower part of the Vareigated Clay Formati-
on of the Great Hungarian Plain and the up-
per part of the lignite-bearing unit are heteropical facies of each other. Where
the lignite formation thickens, the variegated clay is fairly thin. Elsewhere,
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This name, however, does not reflect precisely the spatial from of the mass of
sediment. As a matter of fact, this is not a fan type accumulation formed at
the point of a valley where there is a decrease in gradient and showing a
thinning out towards the plain. On the contrary, along the feet of the Maitra
and Biikk Mts a continuous blanket came into existence with a thickness inc-
reasing, -instead of decreasing, towards the south i.e. towards the basin. (Fig.
2 and 4)

The best exposure of the sequence consisting of andesite pebbles, redepo-
sited rhyolite tuff and tuffaceous clay is offered by the Visonta Open Pit. Here,
from several horizons, from the subsurface depths of 34 m and 9m (uppermost)
Pliocene and Early Pleistocene fossil vertebrates were found like Zygolophodon
paviovi, Archidiskodon sp., Archidiskodon meridionalis meridonalis, Mammuthus
(Parelephas) trogontherii, Bison sp., (Equus) Allohippus siissenbornensis (VO-
ROS, 1982 in: KRETZOI M. et al. 1982). o

The Tiszapalkonya Gravel Member. The
concerned member consists of the following rocks: quartz gravel and gravelly
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Fig. 1. Areal extent of the Uppermost Pliocene and Lower Pleistocene Members

1. Rocks older than the members referred to, on the surface, 2. Visonta Reworked Volcanics Member, 3. Tisza-
palkonya Gravelly Sand Member, 4. Erdételek Clay and Sand Mcmber, 5. boundary faull

1. dbra. A legfelsG-pliocén és alsé-pleisztocén kord tagozatok elterjedése

1. A tagozatoknil iddsebb kdzetek a felszinen, 2. Visontai Eruptiv Mdlladék Tagozat, 3. Tnszapalkonyal Kavn
csos Homok Tagozat, 4. Erdételki Agyag és Homok Tagozat, 5. shatdrvets

sand transported there from more remote areas, alternating with intercalated
sandy silt layers. In the region it is present in two areas: in the foreground
of the Sajé—Herndd river mouth and at theVZa.gyvva mouth near the town Hat-
van. For the description of the layer sequence of the member the depth interval
ranging from 28 m to 128 m of the Tiszapalkonya key borehole is exempllfled
(for its location, see Fig. 1).
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FELSO-PLIOCEN ES NEGYEDIDOSZAKI ULEDEKEK A MATRA ES
A BUKK DELI TOVEBEN

JASKO SANDOR

Magyar Allami Féldtani Intézet
Budapest Stefénia 4t 14.

H-1143
ETO: 552.5 (234.373.3./4 )
N 551.781+551.79 (234.373.3./4)
T é' rgyszavak: Mitra, Bikk, lignit, negyedid6szak, sztratigréfia, formdcidk, lito-

ficies, Molluszka, §sfoldrajz

A Mitra és a Biikk-hegység tovében szdmos lignitkutaté firds mélyiilt.
Ezek koziil néhanybdl gazdag negyedidGszaki molluszka-fauna keriilt -el6. A
KRoLoprP ENDRE dltal meghatdrozott faundt szolgaltaté fidrdsok fekvése a 2. sz.
dbran lathatd, rétegoszlopaikat pedig a 3. sz. rajz tiinteti fel. A visontai lignit-
kiilfejtés godorfalabol elbkeriilt Gsgerinces csontok a fed6rétegek legfels6-plio-
cén és alsé-pleisztocén kordt tanisitjdk. A felszini feltdrdsok €s a firdsok ada-
tainak Osszesitéséb6l a csatolt tdbldzaton 1év6 rétegsor allapithat6 meg.

A lignittelepes formécié fels6 része és a tarkaagyag formdcié alsé része
~ heteropikus faciesei egymasnak. Kozottik nincs éles hatdr, fokozatosan mennek
4t egymdsba. A kiilonbségiik az, hogy a tarkaagyagban mar nincsenek szdmot-
tevg lignittelepek, ritkdk az 6smaradvinyok és az agyagrétegek voros, lila, sziir-
ke és siarga foltosak lesznek. A tarkaagyag formécié és a lignites formécié az
egész teriileten elterjedt és mindeniitt egyforma, viltozatlan kifejlédésd.

A pliocén kor végén megviltoztak az Gsfoldrajzi viszonyok. Tagoltabba valt
a felszin domborzata és ennek kovetkeztében véltozatosabba lettek az iiledék-
képz6dés koriillményei is. Igy ugyanazon id6ben hirom egymaistél eltér6 kozet-
fajta keletkezett:

1. A meredek hegyoldalak tovében eruptiv kézetek durva tormeléke halmo-
z6dott fel, amelyet Visontai Eruptiv Malladék Tagozatnak neveziink.
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SCAPHOPODS FROM THE PERMIAN OF THE BUKK MOUNTAINS

by
CSABA DETRE

Hungarian Geological Survey
Budapest, Stefinia ut 14.
H-1143

UDC: 56.551.736 (234.373.4)

Keywords: Bikk Mountains, Permian, Scaphopoda, taxonomy,
paleoecologie

In the present study Permian scaphopods are first described from the Biikk Mts.
From them conclusions can be drawn for the space of life and the conditions of
burial, too. The more exact age dating of the fauna within the Permian is uncertain,
however, the accompanying rich Gastropoda fauna is indicative of the Middle Permian
and the deepest-situated horizons of the Upper Permian.

Introduction

In the course of the revision of the Permian collection of the Matra
Museum at Gyongyds we have found a large amount .of. Permian_scaphopods
collected is the Biikk Mts by F. LEGANYL. A great part of the scaphopod col-
lection amounting to several thousand shells is fragmentary but some well- -pre-
served specimens can be also found.

Although no comparative data are at disposal, it is greatly probable that
the quantity of the collected specimens means a paleontological speciality.
From the Permian of the Biikk Mts no scaphopods have been known up to
now. In Hungary, a few scaphopod were collected from the Mesozoic as rarities
(oral information), while in the Cenozoic, especially in the Mlocene several
species are known (J. KOKAY 1966, L. STRAUSZ 1964). .

The evolution of the classis Scaphopoda known since the Cambrian is not
dynamic. During the past the half billion years they were not abundant or
ridely spread, that is to say, they were rather insignificant members of the
living world regarding both quantity and the number of taxa. The literature, at
any rate, suggests that in the new Paleozoic they must have had a flourishing
period because most description refers' to remains from this period, and the
largest Scaphopoda species are also known from this age (W. K. EMERSON
1962). According to C. C. BRANSON’s data, 17 species are known from the
Permian. All the species are endemic and are described from the very same
locality.
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Scaphopods are ubiquist, mud-gluuting living creatures of the vagile ben-
thos. They live penetrating in loose, fine sandy or muddy beds with infrequent
moves. They feed mainly on foraminifers. Their abundant occurrence refers to
slightly stirred water and the above-described sea bottom, from which the typical
species of the hardground environment, e.g. brachipods, are missing. Primary
criteria of their spreading aré the above-mentioned sea-bottom circumstances.
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BUKKI PERM SCAPHOPODAK
DETRE CSABA

_ Magyar Allami Féldtani Intézet
Budapest, Stefania at 14.
H-1143
ETO: 56.551.736 (234.373.4)

Tdrgyszavak: Bikk-hegység, perm; Scaphopoda, rendszertan, paleoskolgia

A biikk-hegységi permbdl mindeziddig ismeretlenck voltak a Scaphopodék.
A gyobngydsi Matra Miizeum gydjteményében LEGANYl FERENC gydjtésébsl si-
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Fig. 4. Densely-situated Brachiopoda sections and dissolved shells seen on the SW wall of the
large dolomite quarry (thick-bedded dolomite strata)

4. dbra. Strdn elhelyezked§ Brachiopoda metszetek és kioldédotit héjak a nagy dolomitbinya
DNY-i falin (vastagpados dolomit rétegek)

coating. In the mine the textiure of the-lower-15-m ‘of ‘the dolomite is similar
to that of the underlying beds but above this interval it is of “limestone tex-
ture”: greenish-grey or brown, micro cryptocrystalline, with nodular bed surface
uneven by solution and coated by green clay.

Brachiopods occur both in the limestone-type dolomite and in its underly-
ing horizon. In the borehole the above features are less apparent. In the upper
part of the section brachiopods are crowded (Adygella judica and Cruratula
damesi). ,

In the upper part of the layer sequence no brachidpods were be found and
that is why these will be only briefly discussed:

4. Lilac dolomite: The upper 20 m (to 20.5 m) of borehole Csd 3 and the
lower 140 m (between 101.2 and 240 m) of borehole Csd 2 can be classed
here. The general strike direction and dip angle of about 320/20, allows to
calculate a thickness of 400—450 m. It is a lilac-yellow, brecciated and -thick-
bedded dolomite of fenestral structure with little, some-mm-thick greenish-red-
dish clayey laminae in the upper part. As a stratigraphical unit it is called the
“Gém-hegy sequence”. _

5. Transitional beds: In borehole Csd 2 a 15-m-thick section can be found
(between 83.6—101.2 m) in which light grey, creamy and lilac parts are alter-
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On some internal casts the imprint of brachidium can be observed. Re-
garding dolomites, their state of preservation can be considered excellent. In
the small quarry of the SW slope of Vaskapu-hegy that corresponds to the
level of the laminated-bedded dolomite the fauna is Cordevolian, and within
this it can be considered Lower Cordevolian (Fig. 6):

Cruratula eudora (LAUBE)

C. faucensis (ROTHPLETZ)

C. ‘beyrichi BITTNER _

“Rhynchonella” pichleri BITTNER

“Terebratula” debilis BITTNER

On the SW wall of the great quarry of Gant—Badinyatelep, in almost each
layer of the algal-laminated-brecciated-thick-bedded dolomite two Cruratula spe-
cies are extremely frequent and some gastropods can be also found here. The
fauna is enlisted below:

Cruratula beyrichi BITTNER

C. damesi BITTNER

Amphiclina amoena BITTNER

“Spriferina” div. sp.

This faunal assemblage can be found W of the highway in the quarry at
the E foot of the Diszné-hegy:

Cruratula damesi BITTNER

“Spiriferina” cf. halobiarum BITTNER

“Spiriferina” sp.

Brachiopod imprints were be also found in the corresponding horizon of
borehole Csd 3 (from 268.8 m) but it was impossible to determine them,

The age of the sequences, on the basis of the Cruratula beyrichi and
C. damesi ranges (Fig. 6) can be put to the Cordevolian—Julian.

The Lofer cycles are characteristic’ of the greater part of the layer
sequence. In the (1—2a—2b) layers the rate of the B:C members is ca. 1:5.
Above this the (2¢) layer is homogeneous, then Lofer cycles follow again (2d)
but here the rate of the B:C members is already 1:1. The clay-intercalated
dolomite (3) can be correlated with the Nosztor Limestone Member of the
Veszprém Marl Formation in the Balaton Highlands. This, besides the strati-
graphic position, is also proved by the clay intercalations and the limestone-
type texture. In the larger dolomite quarries Cruratulae are frequent also in
this horizon:

Cruratula beyrichi BITTNER

C. damesi BITTNER,

In borehole Csd 3 brachiopods were found in two samples from this
horizon: ) S .

32.3 m: Adygella julica (BITTNER)

Cruratula damesi BITTNER

78.0 m: Adygella julica (BITTNER)

The above faunal assemblage (the joint occurrence of Adygella julica and
Cruratula damesi) refer to- the Julian Substage (Fig. 6).
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studied there in details, or the pertinent results have remained unpublished
till now.

From the N Caucasus it has been only mentioned. It seems probable that
at all localities it is mainly bound to dolomitic lithofacies. The recognized
Cruratula species are extremely good index fossils of the Cordevolian and
Julian substages. This fact permits to say that our contribution is important to
the knowledge of Triassic stratigraphy, not only of the area of study but of
the whole Vértes Mts. v

From the studied area also the Adygella julica Terebratulida (Dielas-
matidae) that is rather frequent in the Carnian and is wide spread in the whole -
Thetys region. By summing up the newly obtained paleontological data it can
be concluded that in the whole Thetys region a locality with exceptionally
successive and selective Brachiopoda zonation have become known..

Paleontological descriptions

The systematic classification was carried out upon the work AGER, D.
et al. (1965).

Phylum: Brachiopoda DUMERIL, 1806

Classis: Articulata HUXLEY, 1869

Ordo: Spiriferida WAAGEN, 1883

Subordo: Spiriferidina WAAGEN, 1883 N
Superfamilia: Spiriferinacea DAVIDSON, 1884
Familia: Spiriferinidae DAVIDSON, 1884

Genus: Spiriferina D’ORBIGNY, 1847 (sensu lato)

“Spiriferina” cf. halobiarum BITTNER, 1890
(Plate II, Fig. 3a, 3b)

1890. Spiriferina halobiarum BITTNER: p. 248, 276. (Taf. XIV, Figs 6-—16)

It is the only specimen from the old quarry at Gant that cannot be fully
extracted from the embedding rock.

The nearly equivalve shells and double umbo of nearly the same size can
be observed. This feature is characteristic of this species only, regarding Spir-
iferinae. Since no complete specimen is available, only the “nomenclature
aperta” can be applied for determination.

The species, by the way, is known from the Cordevolian formations of the
N Alps.

Ordo: Terebratulida WAAGEN, 1883

Subordo: Terebratulidina WAAGEN, 1883
Superfamilia: Terebratulacea GRAY, 1840
Familia: Terebratulidae GRAY, 1840
Superfamilia: Terebratulinae GRAY, 1840
Genus: Terebratula MULLER, 1776 (sensu lato)
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madidae, comprising on additional factor of uncertamty regording the system-
atic classification. :

It.is known from several localities of the S Alps, and can be considered
a paraindex fossil of the Cordevolean Trachyceras aon zone.

In Hungary, it was found for the first time.

Cruratula faucensis (ROTHPLETZ, 1886)
(Plate I, Figs. 3, 5)
1886. Rhynchonella faucensis ROTHPLETZ,'p. 134, Taf. XIII, Figs 6, 9—11.
1890. Cruratula faucensis ROTHPL. BITTNER, p. 204, Taf. VII, Figs 21, 22.
1920. Cruratula faucensis ROTHPL, DIENER, p. 96. (cum syn.)

The two well-preserved - specimens  figured undoubtedly belong to this
genus and probably some fractured spemmens also belong to” here. All the
specimens were found in the old quarry."

As with-C. eudora, their width exeeds their height, the contact line of the
valves is, however, more rounded i.e. less trigonal.

The umbo is thinner, it is less protruding and inclined.

On the two well-preserved specimens the .imprint of brachidium can be
observed. This approximately runs down to half height of the valve, and is
less wide than in the case of C. eudora. Accordmgly, it is Terebratulid type
rather -than Terebratellid- type.

Its” range is restricted to the Cordevelean substage So far it has been
unknown in Hungary.

‘Cruratula byrichi BITTNER, 1890

. (Plate II, Fig. 1)
1890. Cruratula beyrichi BITTNER: p. 201, Taf. VI, Figs' 1—4. .
1920. Cruratula beyrichi BITTN. DIENER: p. 94. (cum syn.)

It is the most frequent form of the Brachiopoda fauna of the large quarry
at Gént. In the collection of fossils far several hundred specimens of this spe-
cies have been identified, some of them with completely intact moulds.

Its external morphology resembles the typical, pentagonal contour of valve
shells of Dielasmatidae. The shell is longer than it is width, and it is also less
thick than C. eudora and the C. faucensis.

The brachidium, according to the imprints, is thin, gracile, and runs down
to the half of the shell length. The beak is short, not inclined and protruding.

The species has not been found so far in Hungary. It is known from the
Cordevolian and Julian localities of the Alps, and from the dolomite formations
of the Upper Ladinian, probably Cordevolian layers of the Little Carpathians
(oral communication by J. PEVNY). It is also known from the Cordevolian and
Julian formations of the N Caucasus (see DAGIS 1970, without paleontologlcal
description).
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FELSO-TRIASZ BRACHIOPODAS DOLOMIT GANT KORNYEKEN
GYALOG LASZLO-—DETRE CSABA—CSILLAG GABOR

Magyar Allami Féldtani Intézet
Budapest, Stefania 1 14.
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Targyszavak: fels6-tridsz, litoficies, bioficies, biosztratigrifia, faunalista, Bra-
chiopoda, dj taxon, korrelicié, Vértes hegység

A Vértes DK-i részén, Gint—Csdkvar térségében mélyfirdsok és felszini
vizsgdlatok sordn a fGdolomit fekiiképz6dményeibll gazdag, szintjelz6 Brachi-
opoda fauna keriilt el6. Ennek segitségével a vizsgalt teriilet rétegsorit parhu-
zamositottuk a balaton-felvidéki fels6-tridsz rétegsorral.

Ezek az (ij Brachiopoda lelGhelyek Magyarorszdgr6l eddig még le nem firt
fajokat és biofdciest tartak elénk. A most megismert "cruratulds ficies” az Al-
pokban, a Kis-Kdrpitokban, az E-Kaukdzusban ismert, mindenhol els6sorban
dolomitos litofdcieshez kapcsolédik. A megismert Cruratula fajok a cordevolei
‘és-juli- alemeleteknek igen j6 indexfosszilidi. A teriiletr6l el6keriilt a karniban
gyakori Adygella julica faj is.
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More than one hundred years ego M. HANTKEN (1889, 1890) reported- on the
foraminiferous beds, called now as Tés Claymarl Formation. He also recognized the
freshwater Chara remains and the so far unknown calcareous algae described then by
W. DEECKE (1883) as Munieria baconica. )

The exposure and its vicinity is the Orbitolina locality known for nearly 50
years (NOSZKY, J. 1943, MAJZON, L. 1943, 1946, MEHES, K. 1964). From the lami-

“lated-bedded--orbitolinite and the poorly preserved Orbitolinae that ‘got” themselves
free by weathering from the upper part of ‘the Tés Claymarl, K. MEHES described
the species Orbitolina baconica MEHES (1964). On the basis of angiosperm pollen
grains, M. JUHASZ (1979) assigned the formation to the Middle Albanian. This well-
known exposure was also shown to the participants of the 21st European Micro-
paleontological Colloquium held in Hungary in 1989. The rather thin upper part of
the section displays freshwater and marine beds of cyclic sedimentation, with re-
worked, bad-preserved specimens of Munieria baconica and freshwater ostracods,
medium-rich, well-preserved foraminifera fauna including the characteristic species
Involutina . hungarica® (SIDO) and Choffatella decipiens SCHLUMBERGER in - the
marine rocks. The study results of the biogenic limestone debris of A, B and C
types collected during the éqlloquium from the upper part showing solifluction is
described here.

Introduction

The study of one of the reférence sections of the Tés Claymarl Formation
discovered between Zirc—Borzavdr more than 100 years ago, began in 1989,
on the occasion of the 21st European Micropaleontological Colloquium held in
Hungary. The exposure, can be found in the ravine Cigdny-4rok.

1
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rounded without embryonic apparatus and marginal zone. Among them, an only
one specimen has preserved its embryonic apparatus, enabling me to 1dent1fy
it with- Orbitolina (M)texana (ROEMER) (Plate II, Fig. 1).

An assemblage-of smaller - bentonic Foraminifera

Here Involutina hungarica (SIDO) is most characteristic, as occupying the
second place in dominance behind Orbitolina in the faunula (Plate I, Fig.6;
Plate 11, Fig. 2; Plate IV, Fig. 3). Subordinate are Miliolinae (small-and-medi-
um-sized Quinqueloculina, larger Quinqueloculina robusta NEAGU and Hauerina
sp. (Plate I, Fig. 10) are obserwable with limonite-coloured tests, moreover
some- Flabellammina sp. and Marssonella sp. are also present. Plankton is rep-
rezented by a single small Hedbergella sp. only.

Calcareous algae

Calcareous algae are reprezented by Munieria baconica DEECKE, Munieria
grambasti BYSTRICKY, Marinella lugeoni PFENDER, Paraphyllum primaevum
LEMOINE, rags of Corallinaceae, Salpingoporella sp., Chara-gyrogonites, Acic-
ularia sp. (Plate I, Fig 1), Acicularia elongata (CAROZZI) (Plate 1V, Fig. 2)
and Russoella sp. The first. species is frequent and the fourth one medium-
frequent; Aciculariae are relatively frequent and varied, whereas the resting
taxa are sporadic. '

Metazoa

Bivalvia, Gastropoda, Ostracoda, Bzyozoa, Echinoidea, Crinoidea and
Sérpula belong to here. Bivalvia are mostly Pachyodonta of thick shell,, with.
them . structured shell fragments of Radiolitidae also occur. All are stongly
rounded, encrusted and corroded. Echinoidea (plates and spines). Gastropoda
and Ostracoda are medium frequent. Some Crinoidea, Bryozoa and Spongia also
appear.

Incertae sedis

Sporadic Pieninia oblonga MISIK and Stomiosphaera sphaericd BONET (det.
by KNAUER, }J.) are of concern.

Paleoenvironmental conditions

As for this, a shallow sub-littoral zone with heavy waring is presumed to
have existed. The rock is of tempestite type. The freswater calcareous algae
evidently are redeposited, and originating from sediments partly or completely
consolidated, which ‘had protected them against disintegration, fragmentation.
The way of -transport may have been short, too.

The concerned rock' I consider as a base bed of the Zirc Limestone, pro-
duced by a speedy transgression inundating the Zirc bay with an overwhelming
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force, and reworking the freshwater clay derivable from an earlier-formed or
heteropical facies.

Ecological factors

Normal salt content, warm "and agitated water of the photic zone, good
oxygen supply and muddy-sandy bottom -are presumable for the concerned
deposition, after taking into consideration the environmental demands of Orbi-
tolinae living in tropical waters in symbiosis with Zooxantellae.

Detritus of biogenic limestone, type B
Serpulite '

Serpulite is here limonitic, microsparite-spotted biogenic limestone with
calcirudite matrix and overabundant Serpulidae fossils. The rock contains much
limonitizing Fe mineral (? pyrite or marcasite) in spots and fine disperzion.

Serpulidae
(Phylum Annelida, ordo Sedentaria)

They are tube-dwelling worms, selecting their dwelling tubes from calcite
and aragonite. Serpulidae are of high adaptability, stocking different habitats
ranging from the continent. to the deep sea, and displaying varied ways of
living (sessile and vagile benthos, plankton) (GECzy, B. 1985, 1986). Part of
them are “inbenthos” organisms living in the loose sediments (filter feeder,
mud-glooting), while others can_move restrictedly, dragging themselves along
on the sands of the backreef platform, as exemplified by the Section Jasd 2
of the Mesterhajag member of the Zirc Limestone. They also can grow onthe
solid bottom or encrusting skeletons of animals, living or dead. Some serpulids
crowd sea bays, .lagoons, and from patch reefs. Recent Serpulae are living in
larger quantities along the outer margin of the continental threshold, where
their skeletal fragments may amount to 10% in the carbonate fraction of the
sediment. Tubes can grow at a velocity of 5 to 10 cm per year. Only a minor
part of them are terrestrial, they are marine organisms in the main. When being
“inbenthonic”, they are agents of active bioturbation, causing changes in ‘the
structure and chemism of the sediment.

Paleoenvironmental conditions

As for the serpulite of type B rock sample, a shallow sublitoral belt is
considered for its depositional environment and, maybe, the pre-existence of
patch reef can also be taken into account. The question needs further studies.
Now the rock is interpreted as Serpula- bearing facies of the basal beds of the
Zirc leestone Formatlon
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The stratigraphic range of Serpulae

They are persistent organisms from the Cambrian to recent times.

Detritus of biogenic limestone, type C

C-type rock in detritus is a biogenic, Munieria baconica bearing limestone,
with fairly much sharp quartz grain and micritic matrix showing pathes and
nests of limonite. The Munieria thalli stick together, and are of good state of
preservation.

The detritus is ‘derivable from the Munieria-bearing freshwater limestone
closing the Tés Claymarl Formation. This limestone has turned to be eroded
off, leaving behind nothing but detritus.

Paleocenvironment

Shallow, freshwater, coastal lagoons.

Ecological factors

On modern analogies of recent Chara related to Munieria, the latter may
have lived in-the shallow waters of coastal lagoons. Out of them, Munieria
baconica is an endemic taxon appearing only in Hungary (CONRAD, M. A. et
RADoICIC, R. 1971; BYSTRICKY, J. 1976). Modern Chara organisms, assimilat-
ing and of high light demand, are living in photic and clear waters, in shal-
low-water, quiet and protected lagoons, and on the bottom covered with clay
or fine sand, demanding photic, warm and hard water (CSASZAR, G. et Bo-
DROGI, 1. 1985). Regarding the water depth required by them, it is between a
few centimeters and 5 to 30 meters, averaging 10 m (WRAY, J. 1977; HILTER-
MANN, H. et MADLER, H. 1977). '

The iron mineral observed in thin sections may have been originally bacte-
rial pyrite, the presence of which is indicative of rather anoxic stagnant water.

Age of the formation

‘The beds of the Tés Claymarl and of the detritus found in the upper part
of our section are nearly of the same age.

Age of the Tés Claymarl in the reference section of Cigany-drok.

The Tés Claymarl and the detritus of Munieria limestone collected from
its upper bed No. 4 (detritus of C-type biogenic limestone) are as old as
Middle Albian dated upon angiosperm by JUHASZ, M. (1977).

A similar or younger age is indicated by the species Involutina hungarica
(SID6, M. 1952) also indentified in the concerned formation, and being present
at many localities, in similar stratigraphic horizons of the peri- -Mediterranean
province, too (AZEMA, J.—CHABRIER, G.—CHAUVE, P. et FOURCADE, E. 1979;
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MOULLADE, M. et PEYBERNES, B. 1974; REITNER, J. 1987: Spain; BOUROULLEC,
J. et DELOFFRE, R. 1976: France; REY, J.—BILOTTE, M.—PEYBERNES, B. 1977:
Portugal), moreover it is known from Austria, the North Calcareous Alps and
from the boulders of Urgonian limestone situated at the base of Gosan
(SCHLAGINTWEIT, F. 1987, 1990; WAGREICH, M. et SCHLAGINTWEIT, F. 1990).
It turned to be identified in Uppon Cenomanian and Lower Turonian beds
(Galala Formation) of North Egypt by Kuss, J. et MALCHUS, N. (1989).

Age of the detritus of biogenic limestone of A and B types considered as
base beds of the Zirc Limestone Formation.

In A-type pieces of Orbitolina limestone I identified Orbitolina (M) texana
(Roemer, 1849) and, consequently, the base beds of the Zirc Limestone must
have been formed at the end of Middle Albian time. According to SCHROEDER
& NEUMANN (1985) Orbitolina (M) texana (ROEMER) ranges from the Upper
Aptian to the Middle Albian. ’

From a variety of this rock a little more rich in Orbitolina, MEHES, K.
determined Orbitolina baconica MEHES, 1964, a new species with stratum
ranged into the Upper Aptian. On the type specimens of Méhes’ collection,
stored at the Museum of MAFI, GOROG, A. (1990) made statistical analysis.
Upon this, out of five type specimens with embryonic apparatus, four ones
have been re-determined as beloging to Orbitolina subconcava LEYMERIE 1878,
and another specimen has turned out to be Orbitolina (M) texana (ROEMER
1849).

Orbitolina (M) subconcava LEYMERIE ranges from the Upper Aptian into
be Albian (SCHROEDER & NEUMANN, 1985). Orbitolina aperta (ERMAN, 1854)
appearing first in the Upper Albian, was not found in our exposure.

Correlation of the Orbitolina limestone (type A)

The rock in concern seems to be correlatable with the orbitolinite drilled
by the bauxite exploratory borehole Csetény 25 (KNAUER, J. and GELLAI, M.
B. 1989). The Csetény Limestone is detectable in the area between Zirc and
Modr, and was also-penetrated by coal exploration-drillings around Dudar (D
64, 81, 227, 245 and 248). The dark, argillaceous, at places nodular limestone
has developed with unbroken sedimentation from the arenaceous closing beds
of the Tés Claymarl as containing Munieria, Ostracoda and Ostraca remains.
This limestone is similar also to the Orbitolina limestone found in the NW
foreland of the Vértes Mountains. A great majority of Orbitolinae figured in
photoplates 3—5 of the two authors are identical with Orbitolina (M) texana
(ROEMER) (axial and subaxial sections with marginal zones). Plate VII, photos
1 and 2, moreover Plate VIII, photos 1 and 4 show Involutina hungarica (SIDO
L. 1952). Hensonina lenticularis (HENSON), owing to the revision made by
PILLER and SCHLAGINTWEIT (1990), has been put on the list of synonyms.
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Tobb, mint 100 évvel els§ felismerése és térképi dbrazoldsa utdn 1989-ben
keriilt sor a Tési Agyagmérga F. Zirc—Borzavar kozti nagyobb felszini elSfor-
duldsa egyik referncia szelvényének, a Cigdny-4rki szelvénynek feldolgozédsira
és bemutatdsdra a hazankban megrendezett XXI. Eurépai Mlkropaleontoléglal
Kollokvium alkalmabdl.

Err6l a teriiletr6l, Zirc kornyékér6l gyujtotte be és kiildte el HANTKEN M.
W. DEECKEnek azt az ismeretlen mészalgat tartalmazé k6zetmintat, melyb6l DE-
ECKE 1883-ban a Munieria baconica fajt leirta. Ez az els6 Magyarorszagrél
leirt mészalga, mely a szakirodalomban nyomon koévethet6 szdmtalan félreértés
ellenére endemikus édesvizi faj, csak a Bakonybdl és EK-i el6terérb6l ismert.

A Tési Agyagmirga Formicié diszkorddnsan telepiil a fels6 apti Tatai
Mészk6 Formdciéra (Globigerinelloides algerianus zéna, SIDO 1975), fed6jét
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tetemes iiledékhézaggal holocén képzédmények alkotjdk, de konkrétan a ciga-
nyéarki szelvényben a Tési Agyagmirga Formicié és a Tatai Mészk6 Formicié
kontaktusa nincs feltdrva, viszont a feltdrdssal szemben, a Borzavarra vivé mdut
mellett a Faluvégi kéfejté feltdrja a két formici6 kontaktusit. A Tatai Mészk6
mallott felszinér6l vett mintdbél (11.) SIDO M. (1980) az alabbi Foraminifera
faundt. hatdrozta meg, melyben a fels6 apti zOnajelz6 taxon is el6fordul: Hed-
bergella trocoidea (GANDOLFl), Hedbergella infracretacea (GLAESSNER), Hed-
bergella sp., Globigerinelloides cf. algerianus CUSHMAN et TEN DAM, Globi-
gerinelloides sp., Ticinella sp., Textularia sp., Metazoa: Echinodermata, Spon-
gia-telep, Spongia-td, Mollusca héjtoredék.

A Tési Agyagmdirga bazisarél szdrmaz6 minta (12.) csak a Tatai Mészk6
dthalmozott mikrofaundjat tartalmazta, melyben még nem jelentek meg a Mu-
nieridk. - E

A firdsokkal feltart, édesvizi-brakkvizi-tengeri tledékekb6l 4allé ciklikus
felépitésd sorozatbdl a feltdrds csupdn mintegy 4 m-t képvisel, melynek fels6
szakaszat vizsgiltuk. -A 3-as réteg M. baconica tartalmi édesvizi agyag (2. 4b-
ra), az alatta telepiil§ 1. és 2. réteg tengeri foraminiferds gumés agyagmadrga
és agyag, attelepitett rosszmegtartasd, €desvizi Ostarcoddkkal (MONOSTORI M.
det.) és Munieria baconicdval. A 16 fajb6l 4ll6 Foraminifera egyiittesben a
nagytermetd, durvahomokos hdzi Ammobaculites és Flabellammina fajok ural-
kodnak. A fauna jellegzetes eleme a bonyolult felépitésd Choffatella decipiens
SCHLUMB. és Involutina hungarica (SIDO).

Az Involutina hungarica fajt SIDO M. (1952) a targyalt formdciébdl irta
le és szdmos lel6helyr6l azonositotta (Sid6 M. 1980). Sok hivatkozis bizonyitja
a faj nagy foldrajzi elterjedését (Perimediterrdn-provincia, E-Afrika), els6 meg-
jelenése a kozépsG-albaira datdlhaté 6sszhangban JUHASZ M. (1979) adataival,
aki zéarvaterm6 pollenszemcsék alapjdn a formiciét a kozépsG-albaiba sorolta
(Classipollis deakae z6na).

Megvizsgiltuk a szelvény fels6 mésfél méretébdl szdrmazé biogén mészk6
térmeléket is, melynek 3 tipusit (A, B, C) kiilonitettiik el: A., orbitolinds, in-
volutinis, munierids, molluszkds biopatit, B., serpulit: féregjaratos, ostracodds
biosparit, C., Munieria baconica tartalmi intrabiomikrit. Az A-tipusban orbito-
lindk figyelhet6k meg (tobbségiik er6sen koptatott, peremi zéna- és embriondlis
apparéitus nélkiili), kisebb részikkon még lathat6 a permi zéna, igy a Mezorbi-
tolindkhoz sorolhat6k, koziilik egy példdny fajra is hatdrozhat6 (2. tabla, 1.
dbra) és az Orbitolina (M) texana (ROEMER) fajhoz sorolhaté, mely a lepusztult
k6zettormelék kozéps6 albai, vagy anndl fiatalabb kora mellett sz6l. KisérGje:
a Corallinaceae-hez tartozé Paraphyllum primaevum LEMOINE voros alga.

A, B és C-tipusi biogén mészkS korjelz6 index fosszilidt nem tartalmazott.



A study of microfauna and calcareous algae ... 205

PLATES — TABLAK
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10.

Sample 4, SEM photo

Plate I — 1. tdbla

Munieria baconica DEECKE
Sample 2, SEM photo

30 X
Hedbergella planispira (TAPPAN)

300 X
Acicularia sp. L
From the detritus of biogenic limestone, type A, bed No. 4, 1st thin sec-
tion

136 X
Pieninia oblonga BORZA et MISIK
From the detritus of biogenic limestone, type A, bed No. 4, lst thin sec-
tion
: . 136 X
Munieria baconica DEECKE
Sample 2, SEM photo
240 X
Involutina hungarica (SIDO) :
From the detritus of biogenic limestone, type A, bed No. 4, 1st thin sec-
tion o

53 X
Choffatella decipiens SCHLUMBERGER
~Sample 3, SEM photo
25 X
Ammobaculites agglutinans (D’ORBIGNY)
Sample 2, SEM photo
‘ 75 X
Fish tooth
Sample 2, SEM photo -
650 X

Hauerina sp.
From the detritus of biogenic limestone, type A, bed No. 4, 1Ist thin sec-
tion

136 X
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Plate IV —IV. tabla -

Detritus of biogenic limestone type A (from sample 4)
Paraphyllum primaevum LEMOINE
Ist thin section :

53X
Acicularia elongata (CAROZZI)
Ist thin section

212 X
Fish tooth
Sample- 2, SEM photo

600 X

Intrabiopatite

(Detritus of biogenic limestone type A from sample 4th):

Involutina hungarica (SIDO), Munieria baconica DEECKE, Orbitolina det-
ritus, Ostracoda, Molluscan shell detritus, Rhodophytic shred
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3—4.

Plate V —V. tébla

Detritus of biogenic limestone type A, bed No. 4:
Orbitolina (Mezorbitolina) sp., Munieria baconica DEECKE, Gastropoda,

- Serpula, Molluscan shell detritus, 1st thin section

: 8 X
Detritus of biogenic limestone type B: serpulite, 5th thin section
' 8 X
Detritus of biogenic limestone type C, bed No. 4
with Munieria baconica DEECKE, 6th thin section
' 31 X

Detritus of biogenic limestone type B, bed No. 4:
Serpula Ostracoda - o
31 X
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The Zirci Limestone Fm. of the Northern Bakony, developed in Urgonian facies,
belongs to the Upper Albian.” Stratotype sections of its three members — Eperkés-
hegy Member, Mesterhajag Member, Gajavolgy Member — can be studied at the
Eperkés-hegy and in the Jisd 2 and Bakonynina 1 outcrops.

In, the present paper the first occurrence of the Salpingoporella hasi CONRAD,
RADOICIC & REY species in Hungary is identified from the Eperkés-hegy Member.
The Orbitolina assemblage consists of Orbitolina (M.) gr. subconcava LEYMERIE,
Orbitolina (M.) aperta (ERMAN). The Mesterhajag Member is characterized by the
prasence of Orbitolina (C.) conica (D’ARCHIAC), while the youngest Gajavolgy Mem-
ber contains Rotalipora appenninica (RENZ) Planomalina buxtorfi and Coskinolinella
n.sp. The Salpingoporella species are missing from both of them. The Vimportalgae
(Paraphyllum  primaevum LEMOINE), Kymalithon belgicum (FOSLIE), Archae-
olithothamnium rude LEMOINE are considered as new elements.

The Upper Albian index fossnl of the southern margin of the Tethys, the Sal-
pingoporella dinarica RADOICIE s lacking either in the Northern Bakony and the
Villiny platform fragments or in the Apétvarasd Limestone Fm, outcropping in al-
lochtonous position inside the Vékény volcanosedimentary sequence of the Mecsek.
On the contrary the Coskinolinella n.sp. is present in each of the three area mentioned
above. Its description is under way.

Introduction

A study for revising the foraminiferal and calcareous-algal associations en-
countered in the rocks of surface geological sections representing stratotype
(Olaszfalu, Eperkés-hegy, Jasd 2, Bakonynina 1) of the Zirc Limestone Forma-
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tion and a field trip for demonstration were done at the request of the Hun-
garian Geological Society on the occasion of the XXIth European Colloquium
on Micropaleontology held in 1989 in Hungary.

A brief review of the history of research

F. HAUER (1861) was the first to identify this rock unit in the N Bakony
Mountains near Bakonybél and Zirc, describing them as Zirc Beds and Lokt
Beds of reef limestone facies assignable to the Gault. Their South-Alpine facies
was first stated by G. STACHE (1881—82), classifying the Caprotina-bearing
limestone to the Neocomian. He also said this unit to be similar to the Schrat-
tenkalk in Voralberg, near Geneve. The latest paper dealing in detail with the
history of research of this formation, including its comprehensive description
has been made by CSASZAR G. (1986). The location of profiles is shown in
Fig. 1.

Description of profiles

The visual, lithological description of each section and the geological co-
lumns concerned as well as the related system of symbols applied have been
taken over from CSASZAR G. (1986). No continuous stratotype sections of mem-
ber rank of the Zirc Limestone Formation can be studied along the section
lines concerned. The limiting superficial stratotype between the Zirc Limestone

¢ Bakonynana
Z.irc 3s

¢ Olaszfalu

4.,
Harskuot .Veszprém

Fig. 1. Localities of investigated profiles — 1. dbra. A vizsgdlt szelvények helye
1. Olaszfalu, Eperkés-hegy; 2. Jisd; 3. Bakonynéna; 4. Hérskit
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Formation and the underlying Tés Claymarl Formation has not been marked
out yet.

Olaszfalu, Eperkés-hegy (Eperkés-hegy Member)

The stratotype profile of the lower member, referred to as Eperkés-hegy
Member, of the Zirc Limestone Formation is exposed in a cliff atop the hill
including its karstified continuation recovered (Fig. 3). For the site of the ex-
posure, see Fig. 2.

A place of outcrop
Fig. 2. Site of the exposure of Eperkés-hegy Member, Upper Zirc Limestone Formation, at Eper-
kés-hegy near Olaszfalu

2. dbra. A Zirci Mészk6 Formicié alsé, Eperkés-hegyi Tagozatinak helye az olaszfalui Eperkés-
hegyen

Description

A 26-m-thick unit of bioclast-bearing limestone with frequent rudistids
(mainly Agriopleura species) is concerned here. The lower part of the rock is
thick-bedded, whereas: in- the: upper part the thick beds-are intercalated by thin
ones. ' _

In its upper part comprising the lower portion of the Mesterhajag Member,
its transition into microfaunal limestone is also visible. As shown by thin sec-
tion studies, -a strongly homogenized, lithified cryptalgal material derivable
from Rhodophyta being, in addition to rudistids, a main reef—building one is
-frequently encountered in almost all samples.

The results of microfaunal and the floral examination are shown in Fig. 4.

Foraminifers
Benthonic forms, large or of differentiated test, are prevailing. /nvolutina

hungarica (SIDO), Nezzazatinella picardi (HENSON), Nezzazata simplex OMARA
and Dobrogelina ? angulata CALVEZ are noteworthy.
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seen even today in the exposure. Rocks included in the Mesterhajag Member
are rather difficult to separate, either macroscopically or microscopically, in
the profile (Fig. 7, beds 0 through 10).

The light brown or grey, small-grained or, less frequently medium-grained
limestone contains, in addition to small forams and Orbitolinae, only a few
bivalves. The approx. 2-m-thick, so called lower fossiliferous level is a yello-
wish-brown or greyish-brown, bioclast-bearing limestone consisting of beds 20
to 50 cm thick. Rynchostreon occurs in mass in them. Worm tubes (Serpula
sp.) and bivalves are also frequent. In addition, gastropods, enchinoids, corals
and Orbitolinae can-also be observed.

Benthonic foraminifers

Out of the 36 taxa shown in the microfauna table (Fig. 7), one-third of
the taxa can be identified to the level of species. They are well preserved.
The fauna features the dominance of arenaceous benthos (18 taxa, of which 8
can be determinded to the level of species). Included in them are Orbitolinae
which are of greatest importance for stratigraphy. They are as follows:

Orbitolina (Conicorbitolina) conica (D’ ARCHIAC)

Orbitolina (M.) aperta (ERMAN)

Orbitolina (M.) cf. subconcava (LEYMERIE)

Accessorial ones are as follows:

Nezzazata simplex OMARA

Vercosella cf. scarsellai ARNAUD-VANNEAU

Dobrogelina (?) angulata CALVEZ

Textulariidae have the greatest number of specimens which is, in the lower
part of the sequence, parallel with the poorly-preserved, fragmental, rounded
Orbitolina sp. and the maximum number of individuals of Miliolina.

Planktonic foraminifers

They are represented by transient-type Hedbergella div. sp., Globigerinel-
loides sp., and Favusella washitensis (CARSEY).

It is only the species of the Hedbergella genus that have a comparatively
great number of specimens.

Calcareous algae

They are represented by Corallinaceae of Vimport facies:
Achaeolithothamnium rude (LEMOINE)

Kymalithon belgicum FOSLIE

Paraphyllum primaevum (LEMOINE)

The age of the Mesterhajag Member

B. PEYBERNES (1977, 1979) has assigned this member to the Orbitolina
(0.) concava Zone, dating its age as Late Albian (Vraconian). However, accor-
ding to M. NEUMANN and R. SCHROEDER (1981), and R. SCHROEDER and M.
NEUMANN (1985) Orbitolina (0.) concava appeared not in the Late Albian but
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Fig. 7. The results of microfaunal study of profile Jisd 2, middle interval (Mesterhajag Mem-
ber) of the Zirc Limestone Formation
Geological log: I. alien calcarcous sand, 2. glaukonite, 3. glaukonitic cavity infilling, 4. fossiliferous limestone
clastics in glaukonitic limestone, 5. clay intercalations, 6. fractured and clay-filmed internal structure, 7. worm-
tracks, 8. calcarcous worm-tubes, 9. Orbitolina, 10. corals, I/. gastropods, I2. bivalves, 13. carbonized plant
remains, /4. sea urchins, I5. pyrite and limonite nodules, /—20: number of strata; frequency: 1. sparse, 2. few,
3. mean, 4. frequeni, 5. abundant

7. dbra. A Zirci Mészk6 Formicié kozéps6 szakaszdnak (Mesterhajagi Tagozat) mikrofauna
vizsgalati eredményei a Jisd 2 szelvényben
Rétegoszlop: 1. idegen mészhomok, 2. glaukonit, 3. glaukonitos Uregkitsltés, 4. faunatartalmi meszkdtormelek
glaukonitos mészkdben, 5. agyagkozbeteleplilés, 6. repedezett agyagfilmes szerkezet, 7. féregjdrat, 8. meszes
féregesS, 9. Orbitolina, /0. korall, 11. ésiga, 12. kagylé, I3. szenesedett ndvénymaradvény, I4. tengeri siin, /5.
pirit- és limonitgumék, I—20: rétegszdm; gyakorisdg: 1. szérvdnyos, 2. kevés, 3. kozepes, 4. gyakori, 5. sok
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Benthonic foraminifers

The benthonic foraminiferal assemblage is shown in Fig. 7. No remarkable
difference from that of.the Mesterhajag- Member is experienced. Sabaudia mi-
nuta (HOFKER) has a somewhat greater number of specimens. Orbitolina can
only be observed in fragments. '

Planktonic foraminifers

They are represented mainly by Hedbergella species (planispira, infracre-
tacea, delrioensis). Their number of specimens shows a tendency of increasing
upwards in the profile. Favusella washitensis, Praeglobotruncana sp. and Ro-
talipora sp. (beds 4-5) are only encountered sporadically.

Calcareous algae
Paraplyllum primaevum LEMOINE .
Ancertae sedis '

Calcisphaerula innominata BONET with its amount showing a rapid incre-
ase in sample to sample in the upper part of the sequence. In samples from
the uppermost part it is frequent or abundant. :

Metazoan

Ostrea, Serpula, Gastropoda, Ostracoda, Holothuroidea. The first three taxa
are frequent.

The age of the lower part of the Gajavilgy Memb_ef :

According to the occurrences of Praeglobotruncana sp. and Rotalipora:sp.,
the age of the concerned horizon can be dated as Late Albian, and more clo-
sely, as Early Vraconian.

Profile Bakonyndna 1 (The boundary stratotype between the Gajavolgy
Member of the Zirc Limestone and the Pénzeskiit Marl)

The site of the profile is shown in Fig. 8.

The section dealt with here constitutes the boundary stratotype between
the Gajavolgy Member of the Zirc Limestone and the Pénzeskit Marl (Fig. 9).

An abandoned small quarry found in the valley of the brook Gaja-patak,
in a cut of forest logging road is a protected exposure now. This profile rep-
resents tabular limestone beneath the Pénzeskit Marl, its thickness being appr.
5m down to the lower fossiliferous horizon. Each limestone bed has a thickness
of 15 to 40 cm. They are light brown, light grey. Their texture is small- or
medium-grained, with a glauconite content increasing upwards. Carbonized
plant remains, sporadically chert. nodules or some chert pebbles are also ob-
served. In the upper part inclined bedding, intensive bioturbation, and a great
number of trace fossils are observed together with a large amount of calcareous
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Fig. 9. The results of microfaunal study of profile Bakonynéna 1, boundary stratotype of the
Zirc Limestone Formation and the Pénzeskit Marl Formation

Geological log: I. soil, 2. talus, 3. limestone with clay film, 4. nodular limestone, 5. clay, claymarl and marl,
6. calcareous marl and marl (nodular), 7. intraclasts; 1—26: number of strata; frequency: I. sparse, 2. a few,
3. mean, 4. frequent, 5. abudant

9. dbra. A Zirci Mészk6 Formacié és a Pénzeskdti Marga Formicié Bakonynina 1 hatirsztra-
totipus szelvényének mikrofauna vizsgilati eredményei

Rétegsor: 1. talaj, 2. lejt6tdrmelék, 3. agyagfilmes mészkS, 4. gumés mészkd, 5. agyag, agyagmdérga, 6. mész-
mirga, gumos mérga, 7. intraklasztok; [—26: rétegszém; gyakorisig: 1. szérvényes, 2. kevés, 3. kizepes,
4. gyakori, 5. tomeges

Rotalipora ticinensis (GANDOLFI)
Rotalipora appeninica (RENZ)
Praeglobotruncana stephani (GANDOLFI)

A new taxon enlisted in the group of calcareous benthos is represented by
Nezzazata gr. conica (SMOUTH) (Plate I, Fig. 4). A new species in the group
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of arenaceous benthonic forms is Coskinolinella sp. nov., identified from the
exposure for the first time (Plate VI, Figs. 1 through 3).

The age of. the Gajavolgy Merﬁber in profile Bakonyndna 1

Ammonites species identified by NoszkY, J. (1966), later by SCHOLTZ, G.
(1973, 1974, 1979) and HORVATH, A. (1985) in the immediate cover of the
member, the upper fossiliferous horizon found at the base of the Pénzeskiit
Marl Formation are as follows:

Stoliczkaia dispar D’ORBIGNY

Stoliczkaia dispar blanchetti (PICT. et CAMP.)

Anisoceras (A.) armatum (SOW.) :

On the basis of the above-listed species the age of the sequence has been
dated to be as old as Early Vraconian and assigned to Stoliczkaia dispar blan-
chetti subzone of Stoliczkaia dispar zone.

The age of the sequence assigned to the Rotalzpora ticinensis ~— Plano-
malia buxtorfi subzone, the lower subzone of the Rotalipora appeninica interval
zone corresponding to the Stoliczkaia dispar zone is dated to be as old as Late
Albian, more precisely, Early Vraconian. Rotalipora appeninica (RENZ) can be
identified first in bed 23 of the sequence (Plate VII, Fig. 1).

In the Bakonyndna profile the overlying bed of the Gajavolgy Member,
the lower part of the Pénzeskit marl is also assigned to the Stoliczkaia dispar
blanchetti subzone, or to the R. ticinensis — Pl. buxtorfi subzones of the cor-
responding Rotalipora appeninica zone and is also considered to be Early Vra-
conian in age.

Faunal relationship

There is a faunal relationship with the Urgonian of the Villiny Mits (Nagy-
harsdny Limestone Formation) and the Apatvarasd Limestone in the Mecsek
Mts. This relationship is mainly indicated by the common Orbitolina species
or Orbitolina-related species.

The Villdny Mts and their SE Foreland

From the youngest middle and older Late Albian interval of borehole Lipp6
2, which is in inverse position as proved by microfaunal data Orbitolina (M.)
texana (ROEMER) and O. (M.) subconcava (LEYMERIE) species have been iden-
tifi_ed' by the author BODROGI, 1. (1987). The sequences of the Beremend quarry
and the Urgonian Tenkes-hegy Limestone also contain O. (M.) texana. The red
neptunian dykes found in the latter contains fragments of Coskinolinella n. sp.
bearing Bakonyndna crinoidal limestone, the Rotalipora appeninica- and Favu-
sella washitensis bearing intraclasts of the Bisse Marl and the detritus of the
0. (M.) taxana bearing Urgonian limestone.

In the two areas both the Urgonian limestone and the overlying marl are
of similar age and facies and have similar microfaunal assemblage.
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Plate II — II. tabla

1. Strongly corroded rudisted shell, Eperkés-hegy, sample 16
53 x '
2. Salpingoporella hasi CONRAD, RADOICIC et REY, subequatorial section,
Eperkés-hegy, bed 15
53 x :
3. Marinella lugeoni PFENDER, Eperkés-hegy bed 235
136 x
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Plate IV — IV, tabla

1. Conicorbitolina conica (D’ARCHIAC),

Jasd 2. No. 20

. 60 x A : ' .

2. Orbitolina-(M:) aperta (ERMAN), Jasd 2. No. 20
30 x _ .

" 3. Orbitolina (M.) aperta (ERMAN),» Harskit, from the collection of K. MEHES
K 443
60 x
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Plate V — V. tabla

1. Paraphyllum primaevum (LEMOINE), Jasd 2. No. 20
136 x .
2. Cuneolina pavonia (D’ORBIGNY), Eperkés-hegy No. 3
53 x
3. Spiroplectammina sp., Eperkés-hegy No. 3
53 x
4. Verneuilinidae, Eperkés-hegy No. 19
53 x
5. Arenobulimina sp., Eperkés-hegy No. 17
136 x '
6. Miliolina, Eperkés-hegy No. 19/b
136 x .
7. Praeglobotruncana sp., Eperkés-hegy No. 20
136 x _ '
8. Dobrogelina sp., Eperkés-hegy No. 19/b
136 x _
9. Cadosina sp., Bakonynina No. 16
136 x _
10. Orbitolina (M.} cf. subconcava (LEYMERIE), Eperkés-hegy
No. 22/a : v
136 x .
11. Sabaudina minuta (HOFNER), Eperkés-hegy No. 3
136 x
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For the first time, an attempt has been made to summarize the occurrences of
organic-walled vegetable planktons in the marine Paleogene formations of Hungary. The
comparison of the concemed froms, found during palynological studies, with nanno-
planktonic zonation has also been attempted.

Palynological investigations related to the exploration of mineral resources
in Hungary have produced a large number of organic-walled phytoplanktonic
forms (Dinoflagellata, Prasinophyta, Chlorophyta, Acritarcha). To their strati-
graphic classification in Hungary, a first approach has been offered here.

For the correlation of the borehole sections studied palynologically in
details (spores and pollens) the well-elaborated nannoplankton zones were used
(M. BALDI—BEKE 1974, A. NAGYMAROSY—M. BALDI—BEKE 1988, Table 1).

The studied boreholes of the main Hungarian Paleogene formations
(Fig. 1), and their location (Fig. 2) are as follows:

I. Darvasté Formation (zone NP 14). There are only a few phytoplanktonic
forms in the sequences. The analysed material comes from the bauxite explora-
tory boreholes of S Bakony Mits.

II. Sz8c Limestone Formation (zones NP 14—16). The boreholes analysed
in details: Gyepiikajdn Gykt 1, Gyepiikajin Gy 5 and Gy 8, Halimba H 1,
Padrag Pa 5, Somlévasarhely Sv 1, Magyarpolany Mp 40.

Ili. Padrag Formation (zones NP 16—19). The borehole sections studied
in details are Csabrendek Cs 12, Halimba H 1, Padrag Pa 5 and Som-
16vasarhely Sv 1. The layers were classified into the Pleurozonaria concinna- -
Pleuzonaria stellulata Assemblage Zone (RAKOSI, 1979). In N Transdanubia the
layers belonging to the formation (Mér Formation) are parts of the Retsisphaera
microreticulata-Tytthodiscus sp. A. Assemblage Zone (RAKOSI, 1979).
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TAXON

. Pterospermella microptera -

Rhombodinium porosum

. Pterospermella helios

. Cleistosphaeridium insolitum

. Distatodinium ellipticum

. Homotryblium floripites

. Hystrichokolpoma cinctum -

. Lingulodinium machaerophorum
. Mycrystridium stellatum

. Pleurozonaria concinna

Palaeocystodinium golzowense

. Pentadinium laticinctum

. Cordosphaeridium inodes

. Lejeunecysta hyalina

. Paralecaniella indentata

. Achomosphaera ramulifera

. Deflandrea phosphoritica

. Impletosphaeridium multispinosum
. Spiniferites ramosus

. Wetzeliella articulata

. Cordosphaeridium funiculatum
. Systematophora placacantha

. Kisselovia clathrata

. Operculodinium centrocarpum
. Araneosphaera arenosa

. Glaphyrocysta reticulosa

. Spiniferites pseudofurcatus

. Homotriblium pallidum

. Micrhystridium costatum

. Michrystridium spinuliferum

. Achomosphaera sagena

. Areosphaeridium diktyoplokus
. Pleurozonaria stellulata

. Botryococcus luteus

. Distatodinium tenerum

. Glaphyrocysta laciniiforme

. Glaphyrocysta pastielsii

. Hystrichokolpoma rigaudiae

. Impletosphaeridium implicatum
. Polysphaeridium simplex

. Tectatodinium pellitium

. Thalassiphora delicata

. Werzeliella gochtii

. Glaphyrocysta inculata

. Pleurozonaria minor

. Rhombodinium perforatum

. Corrudium incompositum

. Rhombodinium draco

. Campenia circellata

Deflandrea heterophlycta

. Deflandrea leptodermata

. Deflandrea spinulosa

. Dictyotidium pachydermum

. Homotryblium plectilum

. Hystrichosphaeridium mineralosum
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104. Kisselovia coleothrypta

105. Phthanopteridinium resitente

106. Retisphaera microreticulata

107. Retisphaera perforata

108. Cordosphaeridium cantharellum
109. Cordosphaeridium fibrospinulosum
110. Impletosphaeridium pychospinosum
111. Operculodinium hirsutum

112. Operculodinium pseudorecurvatum
113. Phthanopteridinium amoenum
114. Spiniferites membranaceus

115. Nematosphaeropsis reticulensis
116. Plankton A +
117. Pseudokomewuia laevigata

118. Batiacasphaera compta

119. Deflandrea speciosa

120. Hystrichokolpoma granulatum

121. Pleurozonaria manumi

122. Acomosphaera grallaeforme

123. Cleistosphaeridium polytrichum

124. Operculodinium xanthium

125. Pleurozonaria cooksoni
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IV. Dorog Formation (zone NP 15). Only the underlying beds of the
browncoal complex, the seams of limnic-swampy and the eutrophic, palm-bear-
ing swampy forest origin are included in this Formation. The transgressive beds -
above this and the parallic browncoal deposits already contain organic-walled
vegetable microplanktons of marine origin and foraminiferal remains. The
further overlying marine sequences belong to the Csolnok Formation. The lim-
nic beds include only fershwater phytoplanktons. The studied areas are the
browncoal basins of Dorog, Csolnok, Nagysdp, Tarjan, Héreg, Many, Zsdmbék,
Nagyegyhéiza, Csordakit, Tatabdnya, Pusztavam, Oroszldny, Balinka and Dudar,
drilled by hundreds of boreholes.

V. Csolnok Formation (zone NP 16). The paralic browncoal deposits of the
above basins and the brackish-water and marine argillaceous and argillaceous-
beds belong to this Formation. They are extremely rich in phytoplanktons. The
areas investigated by boreholes are Dorog, Nagysdp, Héreg, Miny, Zsdmbék,
Csordakiit, Nagyegyhdza, Tatabinya, Pusztavdm and Oroszladny.

VI. Tokod Formation (zones NP 16—17). The Tokod -Formation includes
additional calcareous, sandstone-bearing and partially regressive beds of the
above-mentioned browncoal basins containing in certain places also browncoal
seams. Its upper section is described by the presence of Plourozonaria con-
cinna-Pleurozonaria stellulata Assemblage Zone (RAKOSI 1979).

VII. Szépvolgy Limestone Formation_ (zones_ NP 18—19). The concerned
formation was localized in certain parts of the browncoal basins, moreover in
the bed sequence of borehole Téalmds To 4. The rocks are assignable to the
Retisphaera microreticulata-Tytthodiscus sp. A. Assemblagc Zone (RAKOSI,
1979).
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Fig. 2. Location map showing the more important browncoal basins and boreholes

1. Bauxite exploratory boreholes, 2. Gyepiikajin Gytk 1 borehole, 3. Gyepiikajin Gy 5 borehole, 4. Gyepiikajin
Gy 8 borehole, 5. Halimba H | borehole, 6. Padragkut Pa 1 borehole, 7. Padragkut Pa 5 borehole, 8. Som-
lévésdrhely Sv 1 borehole, 9. Csabrendek Cs 12 borehole, /0. Magyarpoliny Mp 40 borehole, //. Dudar area,
12. Balinka area, I3. Csatka Cs 1 borehole, I4. Pusztavdm area, 15. Oroszldny area, 16. Alcsitdoboz Ad 3
borehole, I7. Tatabinya area, 18 Nagyegyhdza area, 19. Csordakit area, 20. Miény area, 2/. Zsimbék area,
22. Tarjin area, 23. Héreg area, 24. Bajna area, 25. Nagysap area, 26. Csolnok area, 27. Dorog area, 28. Eszter-
gom area, -29. Kesztdlc area, 30. Piliscsaba area, 31. Szentendre Sz 2 borehole, 32. Solymdr area, 33. Kiscell K
1 borehole, 34. Virosmajor Vm 1 borehole, 35. Matydshegy exposure, 36. Nézsa Nb 5 borehole, 37. Felsépetény
exposure, 38. Balasagyarmat Bgy 5 borehole, 39. Téalmds To 4 borehole, A: borehole, B: basin

2. dbra. A fontosabb bamakészén medencék és furdsok térképvazlata
1. Bauxitkutaté flrdsok, 2. Gyepikajin Gytk. 1. sz. firds, 3. Gyepiikajdn Gy. 5. sz. firds, 4. Gyepiikajin Gy.
8. sz. firds, 5. Halimba H. 1. sz. firds, 6. Padragkidt Pa. 1. sz. firds, 7. Padragkit Pa. 5. sz. fards, 8. Som-
1évasdrhely Sv. 1. sz. fiirds, 9. Csabrendek Cs. 12. sz. firds, /0. Magyarpoliny Mp. 40. sz. firds, 11. dudari
teritlet, /2. balinkai terillet, /3. Csatka Cs..1. sz. firds, /4. pusztavimi terillet, /5. oroszlinyi teriilet, /6. Al-
csitdoboz Ad. 3. sz. fiirds, /7. tatabdnyai teriilet, 18. nagyegyhazai teriilet, 19. csordakuti teriilet, 20. manyi
teriilet, 2/. zsdambéki teriilet, 22. tarjéni teriilet, 23. héregi terillet, 24. bajnai terlilet, 25. nagysdpi teriilet, 25. csol-
noki terillet, 27. dorogi teriilet, 28. esztergomi teriilet, 29. kesztolci teriilet, 30. piliscsabai terillet, 3/. Szentendre
Sz. 2. sz. furds, 32: solymiri teriilet, 33. Kiscell K. 1. sz. firds, Vdrosmajor Vm. 1. sz. fiirds, 35. matydshegyi-
feltirds, 36. Nézsa Nb. 5. sz. firds, 37. fels6petényi feltards, 38. Balassagyarmat Bgy. 5. sz. furds, 39. Téalmds
To. 4. sz. firds, A: firds, B: medence

VIII. Buda Marl Formation (zone NP 20). The pertaining rocks are ex-
tremely rich in phytoplanktons. The studied boreholes are the following: Kiscell 1,
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Vérosmajor Vm 1, Alcsiitdoboz Ad 3, Nézsa Nb 5 with the Matyashegy (bryo-
zoan marl) and FelsGpetény exposures added.

IX. Tard Clay Formation (zones NP 21—23). Beds of marine and brack-
ish-water facies are present. The contained a phytoplankton assemblage can
well serve the correlation of freshwater strata. The studied boreholes are
Viarosmajor Vm 1, Kiscell 1, Alcsutdoboz 3, Szentendre Sz 2, Nézsa Nb 5,
with the FelsOpetény exposure.

X. Kiscell Clay Formation (zone NP 24). Only few phytoplanktons has
been found. It was studied in boreholes at Esztergom, Kesztolc, Piliscsaba,
Solymar, Szentendre and Balassagyarmat.

XI. Csatka Formation (zones NP 24—25). The drilled sequence of borehole
Csatka Cs 1 was examined. In the sequence only a few planktonic forms of
limnic origin were found.

XII. Mdny Formation (zones NP 24-—25), Brackish-water and sometimes
freshwater rocks are present. Borehole sections were examinated in the Mainy,
Nagysidp, Szomor, Héreg, Tarjdn and Zsidmbék areas.

XIII. Kovacov Formation (zones NP 24-—-25). Mainly beds of brackish-
water origin with few phytoplanktons to be found. Boreholes deepened in
Esztergom, Kesztolc and Szentendre were studied. A

The next step of the evaluation of the phytoplanktonic vegetation in Hun-
gary should be the elaboration of the zonation and the remote correlation. The
Hungarian zonation does not fully agree with the already known western model.
The IGCP-216 project wishes to establish this correlation. The results may be
expected by the end of 1992.

Paleoecology

From a paleoecological point of view, first of all Dinoflagellates and the
freshwater Chlorophytae should be considered. Based on the literature, the fol-
lowing evaluation can be given.

Species of the Ovoidites, Pillospora, Tetraporina, Pseudokomewuia and the
Plankton sp. A. genera refer to freshwater environment. The Areosphaeridium
and Homotriblium species are of brackish-water type but indicate increasing
salinity. The Thalassiphora is characteristic of the coastline and near-shore lay-
ers of anoxic facies. The Wetzeliella, Deflandrea, Kesselovia and Rhom-
bodinium species dwelled in estuaries, lagoons and brackish-waters. The ma-
jority of the genera Spiniferites and Achomosphaera live in deep, open and
warm seas. Glaphyrocista, Areoligera and Systematophora can be definitely
found in typical warm seas. The Cordosphaeridium species favour the mod-
erately warm open sea environment. Tytthodiscus is insensitive to salinity.

The list of taxa

Numerals -after the taxa indicate the serial number the stratigraphic Table.
Achilleodinium biformoides (EISENACK 1954) EATON 1976 — 13
Achomosphaera alcicornu (EISENACK 1954) DAVEY & WILLIAMS 1966 — 14
Achomosphaera grallaeforme (BROSIUS 1963) DAVEY & WILLIAMS 1969 — 122
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The Neogene paleoenvironment of the present-day Hungarian territory has been
sketched up upon palynology. In the lower part of the holostratotype of the Egerian
we can find a tropical fernery near the seashore. The subtropical forest with dry
subsoil includes a great number of tropical elements. For the Late Egerian, coastline
changes have been reconstructed by the alternating presence and absence of swamp
forest controlling also the appearance of riparian forest. The uppermost part of the
section features the predominance of hillside forest. In the Eggenburgian, in the south
terrestrial environment and in the north an open water coast with swamp forest came
into existence. Ottnangian time, in the S a rich riparian forest and, in N Hungary,
brown-coal-forming swamp forest. prevailed. In the Karpatian, in South and Middle
Hungary there were very rich riparian and hillside forest, in with poorer vegetation
in the N, indicating transgression. The .Badenian geographical picture resembled
largely the present-day conditions, with a very rich vegetation, and in the Late
Badenian the vegetation was poorer and a hillside forest became characteristic. In
Sarmatian time the components of the flora- were changed and a contact with the
East European sea came into being. In the Pannonian and Pontian the hilly land were
surrounded by brackish-water. inland sea and by a lake, respectively. The mixed
deciduous and hillside forests were composed of warm-temperate and temperate floral
elements.

Introduction

The paleoenvironmental reconstruction can be carried out through the study
of paleogeography and paleovegetation. The evaluation is based on the knowl-
edge of the botanical relationships of sporomorphs. The paleoecological and
paleoclimatological conclusions can be drawn. from the study of the available
components of the one-time vegetation and the pertinent lithologies.

The majority of the samples I have studied from the Neogene of Hungary
are of coastal facies and, therefore, the fundamental paleoenvironmental condi-
tions were likewise similar. The presence of sea, inland sea or lake can usually
be recognized everywhere. This is also a precondition of the embedding of the.

.



