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Abstract. Microfacies, depositional age and sedimentary environment were
characterised for two Jurassic successions, which were deposited on the Adriatic
microcontinental margin of the Neotethys Ocean. Investigations were carried
out mostly on cores drilled in the Mesozoic basement of the eastern part of
the Matra Mountains (Recsk area) and the westernmost part of the Biikk
Mountains, NE Hungary. This area represents the continuation of the Inner Di-
naric nappe-system, and was displaced along the Mid-Hungarian Shear Zone
during the Late Oligocene to Early Miocene. The pre-Cenozoic basement of the
area is characterised by three juxtaposed units: the lowermost Recsk Succes-
sion, the Tarna Olistostrome and the topmost Darnéhegy Mélange nappe. The
Recsk Succession is made up of Upper Triassic, cherty carbonates of pelagic
basin facies that are overlain by pelagic limestones of Early to early Middle
Jurassic age. The carbonate sedimentation changed gradually into shale-domi-
nated one during the late Bathonian to the early Callovian. In the Bajocian to
early Callovian interval the Recsk area was located at the toe of a coeval carbo-
nate platform, which provided gravitational mass flows reaching the investi-
gated area. The external margin of this platform drowned and got covered
by the pelagic shale in the late Bajocian. The Tarna Olistostrome is built up by
a Tithonian pelagic mixed carbonatic and siliciclastic succession with brec-
cia/olistostrome horizons. The clasts derived from the Upper Permian-Lower
Jurassic succession of a distal Adriatic margin. The Darn6hegy Mélange is a
typical sub-ophiolitic mélange comprising scrapped off blocks and slices from
the lower plate and gravitationally redeposited / tectonically sheared blocks
from the overriding ophiolite nappe. The age of the mélange is Callovian-Ox-
fordian. These inferences may serve as a base for new geodynamic evaluations
of the studied region.

Ancrpakt. Mukpodaruje, BpeMe U cpeJjiHe 1eTI0OHOBAba /IBE jypCKe CYK-
Liecyje, TaJIOXKeHe Ha jaZipaHCKOj MUKPOKOHTHHEHTA/IHOj MaprUHU OKeaHa
HeoTeTuc, npukasaHe cy y oBoM paay. UcTpakuBama cy BplieHa YIJIlaBHOM
Ha je3rpuMa M306ylIeHUM Y Me3030jCKOj OCHOBM HMCTOYHOT JieJia IJIaHHWHE
Matra (mozapyuje Recsk) u HajsanazHujer fesa mianvHe Biikkk, CU Mabhapcka.
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OBo mozpyyje npeJcTaB/ba HacCTaBaK CUCTeMa HaBJlaKa YHyTpallwkux JAuHa-
pu/Ja, Koje cy U3MellTeHe Ay cpeitbeMahapcke 30He CMULlaha TOKOM KaCHOT
OJIMTOLleHa 10 paHor MUolLeHa. [Ipe-KeHo030jcKa oAMHA OBOT MO pYYja npej-
CTaBJ/beHa je caefehuM cyKIeCHBHUM jeJUHUIIaMa: HajHMKOM Recsk cyk-
LecydjoM, NoToM Tarna OJIMCTOTPOM U HAjBULIOM jeJUHULOM - MeJIaHX
Darnéhegy. Recsk cykiecuja usrpahena je oJf ropbOTpHjaCKUX MeTAMKUX
danuja npejcTaB/beHUX Kap6oHATHMa ca pOXKHALKMMA, IPEKO KOjUX JIexe
JOle JYPCKHU [0 HajcTapuje cpejilbe jypCKU INeJsallKU Kpedmalu. TokoM
ropme 6ATCKOT /10 I0He KEeJI0OBEjCKOT KaTa KapboHATHA ceJUMeHTalHja je
NOCTEIEeHO 3aMeheHa CeIMMeHTALUjOM ITIMHOBUTUX CeJUMeHaTa. Y TIepuoay
6ajcku KaT - KesoBej, obsact Recsk ce Hanmasuia Ha MaZiuHY, y 6JIU3UHU
kKap6oHaTHe mIaTdpopMe, Koja je oMoryhaBasia rpaBUTallMOHE MaceHe TOKOBE
KOjH Cy AO0CIeBaJIM y UCTPAXUBAHO Nojpydje. Cno/bHa MapruHa oBe IJIaT-
dopMe je nocTeneHo TOHYJIa TOKOM I'OpH:€eT Jiesla 6ajecKor KaTa U 6uJia npe-
KpUBeHa NeJallKuM GUHO3PHUM CUJIMIIU]CKUM ceJUMeHTOM. OJIMCTOCTPOM
Tarna je usrpaheH o TUTOHCKUX NeJAIIKUX CEJMMeHaTa, NpeCTaB/beHUX
CMEHOM KapOoHaTHe U CUJIMKOKJACTUYHE CYKIecHje ca XOpU30HTHUMa Ope-
ye/osucTocTpoMa. Ksactu cy nopeksioM U3 ropskonepMCcKHUX J10 J0H0jyPCKUX
CyKlecHja AucTasHe MapruHe Ajnpuje. Menawxk Darndhegy mpepacrassba
THUIHYaH Cy6-0QHOJUTCKU MeJaHXK KOjU Ce CacTOju O/ OTKHUHYTHUX 6JIOKOBa
u dparmenara Jjomwe IJ0Ye U IPAaBUTALUOHO YHEIIeHUX WM TEeKTOHCKU
MHKOPIIOpHUPaHUX 6J10KOBa O0QHUOJUTCKe HaBjake. CTapocT MesaHXa je
KeJsloBej — okchopacka. OBU Mojaly MOTy HOCJAYKUTH Kao OCHOBA 3a HOBe
reoJMHaMHA4YKe HHTepIpeTalyje UCTPaKMBAHOT peruoHa.

Introduction

ernmost part of the Biikk Mountains (Fig. 1b) was
also involved in the evaluation and interpretation of

The basement of the Miocene Pannonian basin
comprises structural units of various origins that
were juxtaposed during the Cenozoic era prior to the
onset of back-arc basin formation (BALLa, 1987; CsoN-
ToS & NAGYMAROSY, 1998; Fopor et al., 1998). The Al-
capa Megaunit includes the north-western part of the
basement (Fig. 1a) and consists of Austroalpine and
Central and Inner West Carpathian structural units
derived from the former margins of the Mesozoic
Neotethys Ocean toward Europe and Greater Adria.
It is separated from the southern Tisza Megaunit by
the latest Oligocene to Early Miocene Mid-Hungarian
Fault Zone (Fig. 1a), which contains displaced ele-
ments from the imbricated Adriatic microplate as
strike-slip duplexes (CsonTos & VOROS, 2004; HAAS et
al,, 2010). The Biikk Unit, which includes the Biikk
Mountains and the pre-Neogene basement of the
Matra Mountains (Fig. 1b, c), is part of the strike-slip
duplex system (Haas et al,, 2010) or may form part of
the Alcapa Megaunit (KOvEr et al., 2018a).

This largely covered Mesozoic basement area
(Fig. 1c) is the focus of this study, although the west-

the results. More than ten wells, reaching depths of
1000 to 1200 m, with continuous coring (Fig. 1c)
have been investigated in detail to reveal the depo-
sitional environment and stratigraphic age of the
penetrated Mesozoic successions, which once be-
longed to the Adriatic microplate margin of the
Neotethys Ocean. Furthermore, our goals included
defining structural units, investigating their spatial
relationships, and comparing the subsurface units
with their possible surface equivalents in the Biikk
Mountains.

Research history in the Recsk and Darno
area

The basement of the eastern part of the Matra
Mountains is the main target area of this study, al-
though the south-westernmost part of the Biikk
Mountains was also involved in the evaluation and
the interpretation of the results (Fig. 1b, c). In the
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Fig. 1. Tectonic and geological maps of the investigated area. a) Tectonic map of the Pannonian Basin and the surrounding orogenic

belts (slightly modified from Scumip et al., 2008). b-c) geological map of the study area, b) Pre-Cenozoic basement map of the Western

Biikk Mts and its surrounding foreland areas (slightly modified from KovEr et al,, 2018a). Paler colours represent covered areas. c) Pre-

Quaternary geological map of the Norhern Mdtra foreland, the Recsk and the Darné areas. (compiled from LEss & MELLo, 2004, the

1:100.000 scale geological map series of Hungary, sheet Eger (GvaLoc & SikHEGY, 2005), and from GAL et al, 2021). The

investigated/reevaluated boreholes, surface localities and the constructed cross sections (Fig. 23) are indicated.

1970 to 80s more than hundred 1000 to 1200 m
deep wells were drilled with continuous coring for
ore exploration in the eastern Matra (Recsk Ore
Field). Under Early Oligocene volcanic and sedimen-
tary formations, these wells reached the pre-Ceno-

zoic basement usually at 400 to 500 m and accord-
ingly they explored Mesozoic rocks in a thickness of
500 to 800 m. After the ore exploration activity, the
cores of 25 selected wells have been preserved in
the repository of the Mining and Geological Survey
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of Hungary (Now Supervisory Authority of Regula-
tory Affairs).

In the advanced period of the ore exploration, the
geology of the Pre-Cenozoic basement of the Recsk
Ore Field was summarised by FOLDESSY-JARANYI
(1975). She mentioned a Permian fossil-bearing
limestone outcrop on the neighbouring Darné Hill
(Kiss 1958) and limestone-shale occurrences on
Kisvarhegy and Nagyvarhegy at Sirok postulating
their lithological similarity with the Triassic forma-
tions of the Biikk Mts. It must be emphasised that
till the early eighties all of the slightly metamor-
phosed Mesozoic formations of the Biikk were as-
signed to the Triassic (SCHRETER, 1952; BALOGH,
1964), and there was no evidence for the presence
of Jurassic formations. As to the stratigraphic assi-
gnment of the basement rocks Foldessy-Jaranyi re-
ferred to the report of OrRAVECZ (1971) who observed
the common presence of radiolarians, sponge spicu-
les, ostracods, fragments echinoderms (mostly
crinoids), and he also found Calcisphaerulids and
Foraminifers in some samples. In accordance with
the knowledge of that time, he declared that from
among these microfossils only the foraminifera had
age-diagnostic value and based on the fauna he assi-
gned the basement rocks to the Ladinian to early
Carnian interval.

The studies of radiolarians led to a breakthrough
in the age determination in the Biikk (Kozur, 1984;
Csontos et al., 1991; DosztALy, 1994) and in the
Darné6-Recsk area (DE WEVER, 1984; DoszTALy, 1989,
1994; Kozur, 1991) providing evidence for the pres-
ence of Jurassic sedimentary rocks along with the
previously known Triassic formations. The radiolar-
ian biostratigraphy from exploratory cores drilled
on the Darné Hill (Rm-131, -135, -136) revealed
that both Middle to Late Triassic and Middle Jurassic
deep sea and slope deposits occur (DoszTALY & ]0zsa,
1992; Kovics et al., 2008). Later, radiolarians
(DoszTALy, 1994) and conodonts (KovAcs et al.,, 2013)
were encountered in some cores derived from the
Recsk Ore Field. These crucial new stratigraphic re-
sults and the significant development in the evalua-
tion of sedimentological data initiated the revisiting
and reassessment of several cores of key impor-
tance. However, the new data also revealed that due
to the sedimentological conditions and the syn- and

post-depositional deformations, stratigraphic set-
ting of the basement is rather complex, and deci-
phering the history of deposition is challenging. In
the present paper, we try to get through this prob-
lem, and summarise all the previous knowledge, de-
scribe our new observations, add a new model for
the depositional environment and sedimentation
processes of this area. The huge amount of core ma-
terial and thin sections gave an exceptional oppor-
tunity for an insight to the anatomy of Jurassic
sequences formed partly on the Adriatic passive
margin and partly related to the Neotethys subduc-
tion during the Middle to Late Jurassic.

Geological setting

Biikk Mts.

The study area is in the westernmost part of the
Biikk Mountains and in the north-eastern foreland
of the Matra Mountains (Fig. 1b, c).

The lowest structural unit of the Biikk Mountains
is made up of a Palaeozoic-Mesozoic succession af-
fected by very low to low-grade Cretaceous metamor-
phism (Arkal, 1983; Arkai et al., 1995). This unit was
referred to as “Bulikk paraautochton” in the former lit-
erature; however, its allochthonous position is widely
accepted. To get across this deceptive nomenclature,
we suggest the name Bankut Succession for that part
of the Biikk Unit, which contains a Middle Carbonif-
erous-Middle Jurassic low-grade metamorphosed
dominantly sedimentary rock association (Fig. 2).

The overlying M6nosbél, Szarvaské and Darnéh-
egy Complexes form separate sequences with most
probably tectonic contacts (Csontos, 2000) although
an autochthonous continuous sequence was also
suggested (PEILKAN et al., 2005). Within the Bankut
Succession deep marine Middle Carboniferous shale
is the oldest explored formation that is followed by
shallow marine Upper Carboniferous formations
and after a gap by a continental to shallow marine
Middle to Upper Permian sequence. It is overlain by
a Lower Triassic calcareous-siliciclastic ramp suc-
cession and Anisian shallow marine dolomite. Up-
coming and a related short-term subaerial exposure
was followed by an intense andesitic volcanism dur-
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Fig. 2. Stratigraphy of the SW Biikk Mts. from the Late Triassic
to Middle Jurassic (drawn after Csontos, 1999, Haas et al,, 2011,

PELIKAN et al.,, 2005 and own observations).

ing the late Anisian to Ladinian. The coeval exten-
sional tectonic deformations led to a segmented to-
pography whereby carbonate platforms and
intraplatform basins were developed. From the La-
dinian to the latest Triassic platform carbonates
were formed on the submarine highs and grey,
cherty limestone with thin marl interlayers
(Fels6tarkany Limestone Fm.) in the basins (Cson-
TOS, 1988, 2000; VELLEDITS, 2000, 2006; PELIKAN et al.,
2005). In the pelagic carbonates the sponge spicule
- ostracode and the radiolarian - “filament” micro-
facies types are the most characteristic. Based on
conodonts the age-range of the Fels6tarkany Fm. ex-
tends from the early Carnian to the early Rhaetian
(VELLEDITS, 2000). A red radiolarite unit (Banyahegy
Radiolarite Fm.) either of early Bajocian (Haas et al.,
2013) or Callovian-Kimmeridgian (CsonTos et al.,

1991) age covers both the shallow and deep marine
formations which are conformably overlain by a
fine-grained siliciclastic turbidite succession of un-
certain age assignment (Lokvolgy Fm., Fig. 2). In the
area of the western and south-western Biikk Mts.
(Fig. 1b), this is overthrust by the Monosbél Com-
plex consisting of redeposited slope and pelagic
basin deposits and the Szarvaskd Complex which is
made up predominantly of fine-grained siliciclastic
rock with shallow mafic intrusions and lava rocks.

The Ménosbél Complex comprises the following
major lithofacies/lithostratigraphic units (Fig. 2).

The Biikkzsérc Limestone is made up predomi-
nantly of grainstone beds consisting of redeposited
platform-derived grains (ooids, oncoids, peloids and
bioclasts). Cherty limestone interbeds of thin-
shelled bivalve and/or radiolarian wackestone mi-
crofacies also occur, locally. This succession was
deposited at the toe of a carbonate platform fores-
lope and on the floor of the related basin during the
Aalenian (?) to Bathonian interval (Haas et al., 2006,
2013). Pebble to cobble-sized clasts and even large
olistoliths of this lithofacies commonly occur in the
Laskdvolgy Olistostrome.

The Oldalvolgy Formation is characterised by al-
ternation of black shale, siltstone (shale-dominated
lithofacies), dark grey limestone and cherty lime-
stone usually of mudstone texture (limestone-domi-
nated lithofacies), although thin ooidic limestone
layers and polymictic olistostrome intercalations
rarely occur (PELIKAN et al., 2005; PELIKAN, 2012).
Lenses and interbeds of dark grey laminated radio-
larite and radiolarian chert commonly occur within
the shale or limestone successions; PELIKAN et al.
(2005) defined them as the Csipkéstetd Radiolarite.
The estimated thickness of the partly silicified shale
and limestone sequence is several hundred metres.
It was formed in a pelagic basin which was occasi-
onally reached by gravity flows that originated
partly in a carbonate platform area (ooidic rede-
posited layers). Based on radiolarians and foramini-
fera this unit can be assigned to the Bathonian to
early Callovian (Haas et al., 2013).

The Lasko6volgy Olistostrome (Monosbél Forma-
tion in the earlier literature) is made up predomi-
nantly of matrix-supported, poorly sorted, angular
to subrounded, polymictic breccia (olistostrome)

XX
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bodies which are surrounded by dark grey to black
shale or clayey siltstone (PELIKAN, 2012). The lime-
stone clasts are predominant; most of them are in-
dividual ooides or ooidic-bioclastic limestone.
Along with the carbonate clasts, fragments of acidic
and basic vulcanites, sandstone, phyllite, mica
schist, and quartzite also occur locally (CsonTos,
2000; PELIKAN et al., 2005; PELIKAN, 2012; Haas et al.,
2013). These debris flow deposits were deposited
on or at the toe of a slope. Most of the clasts derived
from proximal carbonate rocks (Biikkzsérc Lime-
stone) but some of them from various rock types in-
dicating significantly different provenance. Since
based on foraminifera, some of the limestone clasts
could be assigned to the Bathonian (Haas et al,,
2013), the age of the Laskdvolgy Olistostrome is
Middle Jurassic (probably Bathonian-Callovian?).

The Szarvaskd Complex is built up mostly by the
alternation of shale and fine to medium-grained
sandstone (Fig. 2). It contains subvolcanic gabbro,
microgabbro and small wherlite and felsic intru-
sions, (BALLA, 1983; ARVANE S00s et al., 1985; HARANGI
etal,, 1996; Jozsa, 1999). It also contains well-devel-
oped pillow basalt sheets in a thickness of a few
hundred metres (AIGNER-TORRES & KOLLER, 1999;
CsonTos, 2000; Kiss et al., 2011,). The continuous
outcrops of this unit are known in the western Biikk
(Fig. 1b) (Szarvasko synform; BaLLA, 1983); while in
the south-eastern Biikk it appears above the Ménos-
bél Complex in the form of several small nappe out-
liers (CsonTos, 1988, 1999). The age of this complex
is poorly constrained. Poorly preserved radiolarians
from the sedimentary part suggest late Bathonian-
early Callovian age (CsonTos et al., 1991), which is in
agreement with the K/Ar ages obtained from the
gabbro intrusions (165+5 Ma, ARVANE Soos et al.,
1985).

Darno area

The Darné Hill and its surroundings, east of the
Darn6 Fault is an area of critical importance for the
analysis of the relationship of several units (Fig. 1c).
The Darn6 Hill forms the westernmost surface out-
crops of the Dinaric-related units. Further west-
ward, the next surface outcrop is 60km further and
belongs to the uppermost part of the Austroalpine

nappe-stack (Transdanubian Range) (Fig. 1a). The
surface exposures and the upper parts of ex-
ploratory boreholes are composed mostly of rede-
posited clasts and large blocks of basalts with minor
amount of gabbros (HARANGI et al. 1996; JozsaA et al,,
1996) surrounded by shale and radiolarite matrix
(Jozsa, 1999; DoszTALy et al., 1998) that can be as-
signed to the Darndhegy Mélange (KovAcs et al,,
2008; 2011a). The age of the basalt blocks is latest
Anisian-Ladinian on the bases of conodonts and ra-
diolarians dissolved from those sedimentary rocks,
which were closely associated with one group of the
basalt blocks (Kozur & KraHL, 1984; DE WEVER, 1984;
Haas etal,, 2011). On the other hand, the radiolarian
assemblage associated with either the matrix of the
mélange or with basalt blocks of different geochem-
ical characteristics (Kiss et al., 2012) showed Bajo-
cian-Callovian (Kozur, 1991) or Callovian age
(GawLick pers. comm). These age intervals can be in-
terpreted as minimum ages for the mélange forma-
tion. Previous research considered this mélange as
a true ophiolite-derived mélange (ScHMID et al,,
2008) and correlated it with the Dinaridic counter-
parts (Haas & Kovacs, 2001; DimMITRIJEVIC et al., 2003;
KovAcs et al., 2011b).

Below this unit, the exploratory wells exposed
dominantly sedimentary rocks which were assigned
to the Monosbél Complex (Haas et al,, 2006; 2011;
KovAcs et al., 2008). However, only a few boreholes
were subject of detailed investigations earlier; the
current contribution extends largely this database.

Recsk area and Northern foreland of the
Matra Mts.

The Mesozoic basement of the area west of the
Darnd Fault in the northern foreland of the Miocene
volcanites of the Matra Mountains near Recsk is in
the focus of the current paper (Fig. 1c). There are no
surface exposures of the pre-Cenozoic rocks in this
region, but numerous continuously cored ore ex-
ploratory wells reached the Mesozoic rocks below
Oligocene volcanic and sedimentary formations
providing data on the geological characteristics of
the basement. Only a few point-like information has
been published so far, (DoszTALy & Jozsa, 1992; KovAcs
etal, 2008, 2013; Haas et al,, 2012) describing the
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main lithological characteristics and age of the pene-
trated basement rocks.

Materials and Methods

Location of the studied wells and sections are
displayed in Fig 1c. For the characterisation of the
exposed succession, along with the newly collected
samples the thin sections of previous studies were
utilised. Determination of petrographic properties
and microfacies characteristics of the sedimentary
rocks were in the focus of our microscopic investi-
gations, however the diagenetic features and signs
of deformations were also observed. Radiolarian
and nannofossil samples were collected from cores
and occasionally from surface outcrops to define the
sedimentary ages of different lithofacies units. Re-
vision of the previous collections was also made.

Materials

In the cases of some wells only those thin sec-
tions were available which were made in the 1970
to 80s during the ore exploration project. These are
the following: Rm-20 (37 thin sections), -24 (60) -
25(48),-34(61),-51 (4) -55(3) -58 (20),-61(108),
-62 (133), -87 (166). In other cases, in addition to
the thin sections made for the ore exploration pro-
ject, the cores (or parts of the cores) were preserved
allowing collection of new samples. In the middle of
1990s detailed documentation and sampling of
three key-wells drilled near the Darn¢ Hill was per-
formed by KovAcs; 93 thin sections were made from
Rm-131, 35 from Rm-135 and 51 from Rm-136. In
the early 2000s detailed documentation and sam-
pling were performed by Haas and his co-workers.
They revisited the lower part of core Rm-109 when
90 new thin sections were made, the upper part of
core Rm-118 complementing the previously made
previously made 64 thin sections with 47 new ones,
and the upper part of core Rm-63 adding 22 new
thin sections to the preserved 225 ones.

Microfacies

The sections were investigated in normal trans-
mitted light on an Olympus-BX51 microscope. The

classification of Folk (1959) and Dunham (1962)
was applied for description of the texture of the car-
bonates.

Radiolarians

Samples were collected from Rm-109 borehole
(1001.65-1001.75 m) and Mély-volgy by the late
Sandor Kovéacs; these samples contain relatively
rich, moderate preserved and diverse radiolarian
fauna. Approximately 350-500 g of dice-sized
crushed chert from each sample was processed with
the dissolution method. Samples were dried and
placed in approx. 3-5 % HF (nine parts distilled
water and one-part concentrated HF (herewith
48%) following standard laboratory procedures of
PESSAGNO & NEWPORT (1972). The residues were
washed through a 63 um sieve and dried. The labo-
ratory preparation of the samples was carried out
at Hungarian Natural History Museum, Budapest.
Moderate to poorly preserved but previously un-
published radiolarian fauna of the BiiNy-2, Rm-118,
Rm-131 and Rm-136 boreholes were collected by
the late Lajos Dosztdly, and was described by PO.
Samples from Csipkés-tetd, Bator and Foldszakadas
were collected by NDj, SK, LF. These samples were
processed in Belgrade by NDj. The most figured ra-
diolarians presented herein were taken on Hitachi
S-2600 N-type Scanning Electron Microscope at the
Hungarian Natural History Museum, Budapest and
aJEOL JSM-T330A SEM at the Research Centre of the
Slovenian Academy of Sciences and Art. Smaller part
of the illustrated material was obtained from the
DoszTALY’s legacy. The radiolarian specimens are de-
posited in the Hungarian Natural History Museum
in Budapest, Hungary. The Jurassic radiolarian dat-
ing is based on the Unitary Association Zones (UAZ)
of BAUMGARTNER et al. (1995). Names of genera are
updated according to O’DoGHERTY et al. (2009, 2017).

Nannofossils
Determination of nannofossils requires special
technique, which has not applied on the sediments

of the Biikk Mountains until this research. Consequen-
tly, no nannofossil biostratigraphical data was avail-
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able. As a try, a total of 6 samples (2 from Rm-136, 2
from Rm-135 and 2 from Rm-131 drilling cores)
were investigated - with a Nikon Eclipse 50i POL
polarising microscope at 1250x magnification, using
oil immersion objective 100x and a 1.25 numerical
aperture; only one sample was barren. XPL, PPL
and/or gypsum plate (GP) images were captured
with a ToupCam digital camera and associated soft-
ware. All nannofossil smear slides were prepared,
investigated and repositored at the Department of
Collections, Geological Survey, Supervisory Author-
ity for Regulatory Affairs. The nannofossil bios-
tratigraphy used in this paper is based on the
Nannotax website (YounG et al., 2017); the preser-
vation categories of BowN (1992) were adopted.

For stratigraphical data the relevant chapters of
Geological Time Scale (GRADSTEIN et al., 2020) were
used.

Method applied during the construction of
cross-sections

During the section construction we dealt with
variable levels of information from different bore-
holes. In case of the key wells (black numbers within
rectangles) a great number of thin sections, detailed
description of the cores and occasionally the origi-
nal cores were available. Those marked with black
numbers contained only descriptions and a great
number of thin sections. When only information
from field core descriptions/data repository was
available (grey numbers), the classification into
lithological units was problematic. We consequently
classified the shale lithologies into the Oldalvolgy
Shale, while the age of the limestone is uncertain,
that is why the possibility of either Triassic or Juras-
sic classification was allowed.

The general structural style - asymmetric south-
to south-east-verging folding - was projected from
the Biikk Mts. (CsonTos 1988, 1999) and from the
outcrops of the Kis-Var-hegy. The faults were classi-
fied into four age groups: Middle Jurassic syn-sedi-
mentary structures, Cretaceous structures
connected to the general shortening, Paleogene to
Early Miocene structures, which are syn- or early
post-tectonic faults with respect to the Recsk An-
desite Complex, and Miocene faults.

Results

Our research area is subdivided into 3 sub-areas
by two main branches of the Darné Fault Zone (Fig.
1b, c). The easternmost sub-area is the s.l. Blikk
Mts., which has outcrops of the Bankut Succession,
the Monosbél and the Szarvaskd Complexes. The
middle area is within the Darn6 Fault Zone and has
natural outcrops of the Darnéhegy Mélange. Two
different Mesozoic sequences were intersected
under it by boreholes Rm-131, -135, 136. The west-
ernmost sub-area is the Recsk, where the basement
is covered by several hundred metres of infill of the
Pannonian Basin and the Paleogene Recsk Andesite
Complex (AraTO et al., 2019). Here only core infor-
mation is available. The presentation of our results
starts with a key section from the south-western
part of the Biikk Mts., followed up by the Recsk sub-
area and finally the Darné sub-area.

Southwestern margin of the
Biikk Mountains

General sedimentological-stratigraphical
characteristics

The south-westernmost surface exposures of
Mesozoic formations in the Biikk Mts. are located
in the Laskoé Valley area and on the Var Hill of Sirok
village (Fig. 1b). The Laské area exposes a duplex-
system of few hundred metres thick horses, which
are built up by the formations of the Ménosbél
Complex (Fig. 3a). The individual thrusts could
merge into a roof thrust above which the formerly
overlying Szarvaské Complex could be present be-
fore erosion.

The Szarvaské Complex crops out in small tec-
tonic windows below the basal shear-zone of the
SW-verging duplexes (Fig. 3a, FiaLowski, 2018). This
juxtaposition is of out-of-sequence origin, while the
structural order of these two complexes is different
in the rest of the Biikk area (BALLA, 1987; CSoNTOS,
1999). The lithological content of the horses derived
from the Ménosbél Complex show similarities, how-
ever, major changes in thickness were observed

(Fig. 4).
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Fig. 3. a) Simplified cross-section along the Laské Valley (location is indicated on Fig. 1b). b) Radiolarite breccia whit sigmoidal shaped

shear along the clast boundaries. c-d) Partially silicified limestone lithoclast of grainstone fabric with micritized ooid, oncoid, peloid,
bioclast and small lithoclast grains
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Fig. 4. Jurassic successions in the south-wastern part of the Biikk Mts. Localities are shown on Fig. 1b.
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In general, the lowermost part of the duplex
slices starts with dark grey, partially silicified shale
with anastomosing foliation and rare, thin beds of
pelagic limestone intercalations (shale lithofacies of
the Oldalvolgy Fm.). It contains two types of redepo-
sited sediments: a) carbonate turbidites with plat-
form derived clasts b) breccia/micro-breccia/olisto-
strome layers. The former one contains single ooid
grains, crinoid particles, fragments of calcimicrobes
(Fig. 3¢, d). The latter one is present in the form of
dm to m thick intercalations. They represent typical
debris flow deposit (debrite) containing unsorted
mm to dm sized litoclasts in a light brownish grey
silicified, cherty matrix. The breccia/olistostrome is
mainly clast-supported, the clasts are unrounded to
sub-rounded. Various lithoclast-types were ob-
served: oolitic wackestone and packstone (the cen-
tral part of the ooids is commonly dissolved);
peloidal, microsparitic wackestone; bioclastic
wackestone, sponge spicule wackestone; peloidal
grainstone; and radiolarite (Fig. 3b).

A few weathered basalt clasts with limonitic
crust were also encountered. Bioclasts, mostly
crinoid fragments, foraminifera, and fragments of
calcimicrobes, and microbial crusts also occur in the
matrix. Some individual carbonate grains (ooids, on-
coids and a few grapestones) were also observed.
These coarse-grained intercalations get less abun-
dant upwards, while the whole succession becomes
more and more silicified. The silicification occurs in
large lenses. The silicified part is red or greenish
grey chert, however, the original red and grey marl,
shale host rock is detectable in some locations. The
whole succession can be a few hundred metres
thick. However, the total thickness and the number
of redeposited layers, the degree of silicification
changes from horse to horse. From the upper part
of the succession (red radiolarite) very poorly pre-
served radiolarians, indicating late Bajocian to early
Oxfordian age range were found (Haas et al., 2011).

The other Mesozoic locality, the small quarry on
the Kis-Var Hill south-west of village Sirok (Fig. 1c,
11a), exposes a strongly deformed succession made
up of alternation of grey micritic, locally cherty lime-
stone, dark grey shale with olistoliths, grey siliceous
shale and radiolarite, and light grey oolitic lime-
stone (KovAcs et al., 2008). Dosztaly’s radiolarian

studies suggest late Bajocian to early Oxfordian age-
assignment (CsonTos et al., 1991). According to BERr-
czZI-MAKK (1999), the foraminifera fauna indicates
Middle Jurassic age.

Radiolarian biostratigraphy

Additional samples were taken from surface out-
crops of the Mdénosbél Complex to support age data
for specific stratigraphic levels. According to our in-
terpretation (Fig. 2, 4) intensive silicification is more
pronounced at the upper part of the succession. Sam-
ple Csipkés-tet6 (031015/7-1a) is derived from black
radiolarites of an intensively silicified section and
yielded poorly preserved and not so diverse radiolar-
ian association (Fig. 5). The assemblage in sample
031015/7-1ais characterized by the presence of Xit-
omitra annibill (KocHER), Monotrabs goricanae BEc-
CARO, Thanarla patricki gr. (KocHER), Eoxitus dhime-
naensis (Baumgartner), Mizukidella hungarica (GRILL
& Kozur), Transhsuum maxwelli gr. (PESsAGNO), Tran-
shsuum sp. E sensu (Yao), Archaeospongoprunum ele-
gans Wu and Parahsuum sp. The genus Xitomitra
ranging from the Middle Bathonian to Early Callovian
(O’DoGHERTY et al, 2017) defines the age of this sample.

Sample Foldszakadas (031015/8-2) is about
0.9m thick succession of reddish stratified radiolar-
ites with thin interlayers of siliceous shale. Radio-
larians are poorly preserved and their diversity is
very low (Fig. 5). A maximum age range between
early Bajocian and early Kimmeridgian age (UAZs 3
to 10) can be inferred from Transhsuum maxwelli gr.
(PessaGNo). The genus Thanarla, first appearing in
the early Bathonian (O’DoGHERTY et al., 2017), was
also found. The species determined as Parahsuum
sp. and Williriedellum sp., are also present in the ra-
diolarian association. Considering these data, the in-
ferred age of this sample is bracketed between
Bathonian and early Kimmeridgian.

Samples Bator, chert tower (021015/5-2 and
021015/5-3) are characterised by a poor and badly
preserved radiolarian association and presence of the
Transhsuum sp. cf. T maxwelli gr. (PESSAGNO), Eoxitus
sp. and Eucyrtidiellum sp (Additional file 3). A maxi-
mum age range between early Bajocian and early
Kimmeridgian age (UAZs 3 to 10) can be inferred
from Transhsuum sp. cf. T maxwelli gr. (PESSAGNO).
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Fig. 5. Jurassic radiolarians from the Csipkés-tetd (1-11; Sample 031015/7-1a), Féldszakadds (12-14; Sample 031015/8-2) and Chert
tower, Bdtor (15, 17; Sample 021015/5-2 and 16, 18; Sample 021015/5-3). 1. Transhsuum maxwelli gr. (PEssaGNO); 2. Transhsuum sp.
E sensu (Yao); 3. Parahsuum sp.; 4, 5. Thanarla patricki gr. (KocHER); 6. Eoxitus dhimenaensis (BAUMGARTNER); 7. Eoxitus sp.; 8.
Mizukidella hungarica (GRILL & Kozur); 9. Xitomitra annibill (KocHER); 10. 11. Monotrabs goricanae Beccaro; 12. Parahsuum sp.; 13.
Transhsuum maxwelli gr. (PESsaGNO); 14. Thanarla patricki gr. (KocHER); 15, 16. Transhsuum sp. cf. T. maxwelli gr. (PEssaGgNo0); 17, 18.

Eucyrtidiellum sp.

The latter two age data, however, should be taken
with extreme caution because such a wide age in-
terval is a result of low diversity and poor level of
preservation of the analysed radiolarian association.

Recsk area

In the Mesozoic basement of the Recsk area the
wells explored predominantly Jurassic pelagic succes-
sions, which can be assigned to the Oldalvolgy Forma-
tion. This lithostratigraphic unit was defined in the
Biikk Mts, where the characteristic shale and cherty
limestone lithofacies of this formation alternate. In
contrast, in the Recsk area these two lithofacies usu-
ally occur as separated units justifying the subdivision
the formation into two members: Oldalvolgy Shale
and Oldalvolgy Limestone Members. In the following
chapters, we will apply this subdivision.

Detailed descriptions of the key boreholes are
presented from SW to NE (location of the boreholes
are shown on Fig. 1c). At first, core Rm-109 is pre-
sented, then Rm-79, followed by the most complete
cores in the central area (Rm-63, -62, -34, -87, -61,
-58), finally the northernmost Rm-118. After these
boreholes cores Rm-XX, XXV and XXIV from the east-
ern part of this sub-area are described.

Recsk - SW
Rm-109

Well Rm-109 was drilled in the eastern Matra
Mts., north to Mount Kékes, about 5 km SW from
Paradfiird6 (Fig.1c). After the intersection of Oligo-
cene-Lower Miocene deep marine fine-grained clas-
tic sediments, the well explored Jurassic sedi-
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chert was intersected between 949.1-955.4 m.
From the radiolarite, late Bathonian-early Callovian
radiolarians were determined by OzsvART (in Haas et
al,, 2006). A single sample from 1001.65-1001.75
m provided a moderately poor preserved radiolar-
ian assemblage, mainly characterised by nassellari-
ans. The following taxa were identified from this
sample: Cinguloturris carpatica DuMITRICA, Quarti-
cella magnipora (CHIARI, MARcUCCI & PRELA), Semih-
suum amabile (A1TA), Praewilliriedellum robustum
(Matsuoka), Mizukidella kamoensis (MizuTANI & KiDo)
(Table 1, Fig. 7).

Co-occurrence of these species indicates that this
sample can be assigned to UAZ 7 that assumes Callo-
vian age (Table 1), which is in good agreement with
the previous age determination of Haas et al. (2006).

The lower unit (1076.5-1200.0 m) consists of
grey, brownish grey limestone (Haas et al., 2006).
Various microfacies types (oolitic, oncoidal grain-
stone, peloidal grainstone, intraclastic grainstone,
peloidal wackestone) could be distinguished within
the macroscopically uniform sequence. Part of car-
bonate succession was subject to recrystallization
and partial dolomitization because of hydrothermal
fluids. In some intervals, the intense dolomitization
destructed the original sedimentary texture.

The most interesting feature is the variety of grain-
stones (Figure 8). Fine to medium-sized (0.1-1.0 mm)
calcarenite can be classified based on the most
characteristic grain types (coated grains, peloids or
intraclasts).

Fragments of calcimicrobes and microbial crusts
are ubiquitous. In some cases, these cyanobacterial
remnants may occur in rock-forming quantities and
their size may reach 5 or even 7 mm. Echinoderm,
mostly crinoid fragments, and benthic foraminifera
are also usually present in every microfacies type.
Fragments of corals and calcareous sponges also
occur locally, in a small quantity. The wackestone or
wackestone-packstone microfacies usually appear in
decimetre to metre thick interlayers in the oolitic
grainstone or peloidal grainstone facies, however in a
single case it was also found in a 6 m thick interval
(1105-1111 m).

Based on the foraminifera assemblages, the age of
the carbonate succession is early Bajocian (HaAs et al,
2006).

Rm-79

Well Rm-79 was drilled south to Paradfiirdd rel-
atively far from the central part of the Recsk Ore
Field (Fig. 1c). It reached the Mesozoic basement at
435 m (Fig. 6). Shale and marl (Oldalvolgy Shale?)
were encountered in the uppermost part of the sec-
tion (440-475 m). Cherty limestone and locally
argillaceous limestone were explored below it (475-
765 m). Although the complete core of this well has
not been preserved, some samples were still available
and made possible the conodont investigations. In-
terestingly, no conodonts were found in the upper
part (475-650 m) of the cherty limestone (9 negative
conodont samples) whereas in the lower part (650-
765 m) 3 positive samples were encountered which
yielded late Carnian - early Norian conodont assem-
blages (GEcsg, 2006; KovAcs et al., 2008; KovAcs et al.,
2013). Below 765 m the original sedimentary fabric
was destroyed; the limestones were completely re-
crystallized and silicified. The recrystallization was
explained by the heating effect of the Recsk Andesite
Complex, which turned this part of the basement into
an exoskarn (KovAcs et al.,, 2013). The only informa-
tion about the host rock is that at the upper part,
close to 765 m marble was drilled, while between
928 and 1013 m quartzite is present.

Recsk, central part W
Rm-63

Well Rm-63 was drilled north to Paradfiird6 (Fig.
1c), in 1971. After intersection of the Paleogene an-
desitic complex the well reached the Mesozoic base-
ment rocks at 172.2 m (Fig. 6). The basic lithological
features and the petrographic and microfacies char-
acteristics of the explored Mesozoic section are dis-
played in Figure 9.

The uppermost part of the Mesozoic succession
(172-217 m) consists of dark grey shale with thin
radiolarite (Fig. 9i, j) sandstone and limestone in-
terbeds (Oldalvolgy Shale). In the next interval
(217-450 m) the dominant lithology is grey cherty
limestone, with shale, claystone or marlstone inter-
calations (cherty limestone lithofacies of the
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Table 1. Age assignment of the Jurassic radiolarians.

Locality BiiNy-2 Rm-109 Rm-118 Rm-131 Rm-136

Mély Valley

saropr':h(;‘e's‘;“ 707725 | 8145-816 | 100165100175 | 8792 | 8455 | 8387 | 8307 | 8279 | 526-5254 | 517 | 5117 | 504 | 322-3165 | 597 | 58 | 558

2007 | 3/07

UAZ

Alievium? longispineum +

Arcanicapsa funatoensis it + B2 & 1

311

Archaeodictyomitra
+
cellulata

Archaeodictyomitra exigua + +

Archaeodictyomitra +
primigena

Archaeodictyomitra prisca + +

Archaeodictyomitra rigida +

Archaeodictyomitra
whalenae

Archaeodictyomitra sp. A + +

Archaeodictyomitra sp. + ¥

Archaeospongoprunum
elegans

Archicapsa (?) pachyderma

3-4

Campanomitra buekkensis +

Campanomitra tuscanica +

?Campanomitra sp. +

Cinguloturris carpatica + + +

7-11

Cinguloturris latiannulata + + +

Crococapsa sp. A +

Crococapsa sp. "

Doliocapsa planata

Emiluvia? sp. +

Eoxitus baloghi +

Eoxitus dhimenaensis + + +

Eoxitus hungaricus + + +

Eoxitus mashitaensis +

8-15

Eoxitus sp. +

Eucyrtidiellum nodosum +

3-10

Eucyrtidiellum ptyctum + + +

5-11

Eucyrtidiellum pyramis

12-13

Eucyrtidiellum quinatum +

Eucyrtidiellum cf.
+ + + +
unumaense

Eucyrtidiellum sp. +

Guexella sakawaensis +

Gongylothorax cf. favosus

7-8

Hemicryptocapsa buekkensis

Hemicryptocapsa yaoi

Hsuum matsuokai + +

1-5

Hsuum sp. +

Laxtorum cf. hichisoense +

1-4

Mizukidella cf. hungarica
(Grill and Kozur)

Mizukidella kamoensis + +

Parahsuum carpathicum #; +

Parahsuum sp. +

Parvicingula sp. 1 +

Parvicingula sp. 2 +

Praeconocaryomma i
whiteavesi

Praeconocaryomma sp. +

Praewilliriedellum convexum + + + + i &

Praewilliriedellum robustum + + + + + +

5-7.

Praewilliriedellum sp. +

Protunuma turbo +

47

Protunuma ? lanosus +

Protunuma cf. fusiformis 4

Protunuma cf. ochiensis

Protunuma fusiformis + + +

Protunuma japonicus + 9

7-12

Protunuma sp. +

Protunuma sp. +

Protunuma sp. +
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Table 1. Continued

Quarticella magnipora +

4-7

Saitoum levium

Saitoum pagei

+ 4-11

Semihsuum amabile + + +

4-7

"Sethocapsa”? sp.

Stichomitra takanoensis

Striatojaponocapsa conexa + +

Striatojaponocapsa
plicarum

Striatojaponocapsa sp. +

Thanarla sp.

Transhsuum brevicostatum + + + +

+ + + + 3-11

Transhsuum maxwelli + + + + &

+ + + + + 3-10

Transhsuum sp. +

Triactoma? sp. +

Tricolocapsa ? fusiformis

Tricolocapsa sp.

Tritrabs sp. +

Unuma gordus +

4-6

Unuma typicus o

Unuma cf. echinatus

+ 1-6

Unuma cf. latusicostatus + +

2-5

Unuma sp. 1

Unuma sp. 2

Williriedellum nodosum

Williriedellum sujkowskii

Williriedellum yaoi +

Williriedellum sp. o

Yamatoum sp.

Yaocapsa mastoidea

Yaocapsa sp. E +

Zhamoidellum funatoense

Zhamoidellum cf. ovum

Zhamoidellum sp. A +

Zhamoidellum sp. B + +

Zhamoidellum? sp.

AGE Callovian Callovian

Bajocian Bathonian

Late late Bajocian-early

Late
Bajocian-
Callovian

Callovian-early
Oxfordian

?Callovian Callovian

Oldalvolgy Lst). Polymictic breccia interbeds were
encountered in several horizons (Fig. 6). The thick-
ness of these breccia layers varies between 0.1 and
5 metres. The clasts are usually angular. A strongly
silicified interval was intersected between 450 to
545 m where due to the pervasive silicification the
original microfacies characteristics could not be
recognised in many samples, but in other ones, ra-
diolarian packstone (radiolarite) microfacies were
found. In three horizons sedimentary breccia and in
two horizons mm-sized ghosts of globular grains
were observed in the silicified rocks. In between
two fault zones (545 m and 551 m) strongly altered
argillaceous limestone was found. Below it, in the
551-1200 m interval, light grey argillaceous and/or
cherty limestone (Oldalvolgy Limestone) was inter-
sected, although the 920-1035 interval was affected
by strong alteration which totally destructed the de-

positional structure and texture of the rocks. The
limestone samples can be characterised predomi-
nantly by mudstone or less commonly by wacke-
stone textures. The mudstones are usually free of
any grains but in some of them along with uniden-
tifiable silt-sized bioclasts (“biosilt”), fine grained
(200-400 pm) echinoderm fragments (plankton
crinoids?), sponge spicules, radiolarians, fragments
of thin-shelled bivalves (“filaments”), and ostracods
rarely occur (Fig. 9a-d). In the wackestones peloidal,
peloidal-bioclastic and bioclastic texture types were
recognised. Along with unidentifiable silt-sized bio-
clasts the thin-shelled bivalves, small echinoderm
fragments, sponge spicules and radiolarians are the
most common biotic components. In three horizons
ooidic, crinoidal packstone (Fig. 9e, f) and grain-
stone (Fig. 9g, h) texture were identified. This lower
part of the section also contains several sedimen-
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tary breccia layers with unrounded to sub-rounded
mm-scale carbonate lithoclasts (Fig. 9k, ).

Clast components of the breccia layers

Microbreccia horizons were identified in several
horizons between 270 m and 810 m. These horizons
are mainly clast-supported polymict microbreccias
with 1 to 30 mm, unrounded to sub-rounded sharp
clasts and calcite or silica cement. In the lower hori-
zons the main clast components are limestones of
mudstone or filamental wackestone texture,
dolomite, chert, shale, silicified shale, siltstone, fine-
grained quartz sandstone, radiolarite, silicified, cal-
cified igneous rock, anhydrite?. Above 664m along
with the previous clast-types peloidal and ooidal
grainstone and wackestone clasts are also present.

According to the identified lithofacies types, the
upper part of the Mesozoic succession can be assigned
to the Oldalvolgy Shale, while the lower one to the
Oldalvolgy Limestone of the Monosbél Complex.

Rm-62

The well presented in Fig. 10 explored lithofacies
types similar to those of the previously described
Rm-63 key-section.

The uppermost part of the Mesozoic succession
(454-485 m) consists of dark grey shale and fine-
grained sandstone (Oldalvolgy Shale). The next in-
terval (485-545 m) is almost completely silicified,
however, in some thin sections the original carbon-
ate texture was recognised. Most of the limestones
are mudstones with sporadic Echinodermata or
sponge spicule remains or dissolved and frag-
mented nannofossil remnants. In one case crinoidal
wackstone texture was described. This silicified
limestone section may represent part of the
Oldalvolgy Limestone succession. It is followed
downward by dark grey limestone, commonly with
chert lenses and nodules and thin claystone or
marlstone interlayers (Oldalvolgy Limestone).
Polymictic breccia interlayers were encountered

Fig. 7. Radiolarians of the RS and the Darnchegy Mélange from cores Rm-109, Rm-118, Rm-135, Rm-136, Rm-131, BiiNy-2 1. Eoxitus
hungaricus Kozur, Rm-109: 1001.65-1001.75 m; 2, 3. Eoxitus dhimenaensis BAUMGARTNER, Rm-118: 504.0 m; Rm-136: 55.8 m; 4. Eoxitus
baloghi Kozur, Rm-118: 830.7 m; 5-7. Mizukidella kamoensis (MizuTaNI & Kipo), Rm-136: 55.8 m; Rm-136: 55.8 m; Rm-118: 838.7 m;
8. Mizukidella sp. cf. M. hungarica (GRILL & KozUR) Rm-118: 879.2 m; 9. Cinguloturris carpatica DUMITRICA, BiiNy-2: 759.0-772.5 m; 10.
Cinguloturris latiannulata (GRILL & Kozur), Rm-118: 838.7 m; 11. ? Campanomitra sp., Rm-109: 1001.65-1001.75 m; 12. Campanomitra
buekkensis (GRILL & Kozur), Rm-118: 830.7 m; 13. Campanomitra tuscanica (CHIARI, MARcuUCCl & PRELA), BiiNy-2: 814.5-816; 14, 15. Ar-
chaeodictyomitra prisca Kozur & MOSTLER, Rm-109: 1001.65-1001.75 m; BiiNy-2: 759.0-772.5 m; 16. Archaeodictyomitra exigua BLOME,
BiiNy-2:759.0-772.5 m; 17. Archaeodictyomitra sp. A sensu O’'DOGHERTY et al. (2017), Rm-136: 55.8 m; 18. Archaeodictyomitra cellulata
0’DoGHERTY et al. (2006), Rm-136: 55.8 m; 19, 20. Parahsuum carpathicum Wiz & DE WEVER, BiiNy-2: 759.0-772.5 m; Rm-118: 879.2
m; 21. Transhsuum brevicostatum (OZvoLDOVA), Rm-109: 1001.65-1001.75 m; 22. Hsuum matsuokai (1s0zAxi & MATSuDA), Rm-118: 879.2
m; 23, 24. Transhsuum brevicostatum (OZvoLDOVA), Rm-136: 55.8 m; Rm-118: 838.7 m; 25., 26. Transhsuum maxwelli (PESSAGNO), Rm-
131: 504.0 m; Rm-131: 504.0 m; 27. Eucyrtidiellum nodosum WAKITA, BiiNy-2: 814.5-816 m; 28, 29. Eucyrtidiellum ptyctum (RIEDEL &
SANFILIPPO), BiiNy-2: 759.0-772.5 m; Rm-136: 55.8 m; 30. Crococapsa sp., Rm-131: 504.0 m; 31. Crococapsa sp. A sensu O’DOGHERTY et
al. (2016), Rm-109: 1001.65-1001.75 m; 32. Zhamoidellum sp. cf. Z. ovum DuMITRICA Rm-136: 58.0 m; 33. Guexella sakawaensis (MAT-
SUOKA), BiiNy-2: 814.5-816 m; 34. Zhamoidellum sp., Rm-118: 830.7 m; 35. Praewilliriedellum convexum (Yao0), Rm-118: 830.7 m; 36.
Praewilliriedellum robustum (MATSUOKA), Rm-118: 827.9 m; 37. Williriedellum yaoi (Kozur), BiiNy-2: 759.0-772.5 m; 38. Quarticella
magnipora (CHIARI, MARcucCl & PRELA), Rm-136: 55.8 m; 39. Yaocapsa sp., Rm-118: 845.5 m; 40, 41. Arcanicapsa funatoensis (AITA),
Rm-118: 845.5 m; Rm-131: 504.0 m; 42. Striatojaponocapsa plicarum (YA0), Rm-118: 827.9 m; 43. Striatojaponocapsa ? sp., BiiNy-2:
759.0-772.5 m; 44. Praewilliriedellum convexum (Yao), Rm-109: 1001.65-1001.75 m; 45. “Sethocapsa “sp. 1, Rm-136: 55.8 m; 46. “Setho-
capsa”sp. 2, Rm-136: 55.8 m; 47. “Sethocapsa” sp. 3, Rm-136: 55.8 m; 48. Protunuma sp., Rm-109: 1001.65-1001.75 m; 49. Protunuma
lanosus OZvoLDOVA, Rm-136: 59.7 m; 50, 51. Protunuma japonicus MATSUOKA & YAO, Rm-136: 55.8 m; Rm-136: 55.8 m; 52. Unuma gordus
HuLl, Rm-118: 845.5 m; 53, 54. Unuma typicus ICHIKAWA & YA0o, Rm-118: 827.9 m; Rm-118: 827.9 m; 55. Unuma sp. cf. U. echinatus
[cHIKAWA & YAO, Rm-136: 55.8 m; 56. Yaocapsa mastoidea (YA0), Rm-136: 55.8 m; 57. ?Yamatoum sp., Rm-131: 504.0 m; 58. Semihsuum
amabile (AitA), Rm-118: 830.7 m; 59. Stichomitra (?) takanoensis Aita, Rm-131: 504.0 m; 60, 61. Archicapsa (?) pachyderma (TaN),
Rm-136: 55.8 m; Rm-118: 827.9 m; 62. Praeconocaryomma whiteavesi CARTER, Rm-136: 55.8 m; 63. Tritrabs sp., BiiNy-2: 759.0-772.5
m; 64. Archaeospongoprunum elegans Wu, BiiNy-2: 759.0-772.5 m.
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Fig. 8. Characteristic microfacies of the limestone succession in well Rm-109. a) Peloidal, bioclastic grainstone with fragments of crinoids

and calcimicrobes, 1193 m; b) Peloidal grainstone with a few micritized ooids and benthic foraminifera, 1107 m; c) Peloidal grainstone

with a micritized ooids, cortoids, grapestones and benthic foraminifera, 1116 m. d) Peloidal grainstone with a micritized ooids and

grapestones, 1118 m; e) Peloidal grainstone with a Rivulacean calcimicrobe, 1143 m; f) Peloidal grainstone with micritic lumps and

grapestone, 1163 m.

between 972-983 m and 1000-1005 m, respec-
tively. A strongly silicified interval was intersected
between 1050-1087 m and then finely crystalline
and locally cherty limestone with thin claystone in-
terlayers was drilled till the bottom of the borehole.
In the cherty limestone lithofacies the mudstone
and wackestone textures are predominant. They
contain bioclasts akin to those in the Rm-63 key-
section (Fig. 6a, ¢, d). Peloidal, ooidic packstone or
grainstone with fragments of benthic crinoids were
encountered in several horizons (Fig. 11e, f).

Rm-34

Below the Recsk Andesite Complex a thick Meso-
zoic succession with cross-cutting andesite dykes

was penetrated in borehole Rm-34 between 396 and
1251m (Fig. 1c). The upper part of this succession is
alternating sericite and chlorite-bearing shale, marl,
siltstone and sandstone with some pelagic limestone
intercalation. This mainly siliciclastic succession is
usually silicified. The main components of the sand-
stone are quartz, feldspar, muscovite and quartzite
lithoclast. This upper part of the Mesozoic succession
may correspond to the Oldalvolgy Shale. Below 440
m the limestone intercalations become more fre-
quent, and the succession turns into a partially silici-
fied limestone dominated series with breccia
intercalations (478 m, 535 m, 784 m, 857 m) and an-
desite dykes. The main microfacies types are mud-
stone and wackstone with radiolarian moulds filled
by calcite (max. 100 um in diameter), sponge spicule
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Fig. 9. Microfacies types of Rm-63. a-b) Mudstone types: a) 589 m mudstone with scattered calcisilt and a few calcite-filled moulds of
sponge spicules; b) 713 m mudstone with a few calcite-filled radiolarian moulds. c-d) Wackestone types: ¢) 486 m wackestone with
fragments of thin-shelled bivalves (,filaments”); d) 699 m packstone with calcite-filled radiolarian moulds. e-f) packstone types: e) 613
m packstone with partially silicified ooids and bivalve fragments and sand-sized crinoid ossicles; f) 673 m packstone with globular
coated grains. g-h) Grainstone types: g) 648 m grainstone with peloids, crinoid ossicles, and a calcimicrobe (?) fragment; h) 636 m

silicified grainstone with ooids. i-j) radiolarite: i) 189 m; j) 198 m. k-1) polymict sedimentary breccia: k) 742 m; 1) 762 m.
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Fig. 11. Characteristic microfacies of the of the Oldalvélgy Limestone in well Rm-62. a) Bioclastic mudstone-wackestone fragments of

thin-shelled bivalves and fine detritus of echinoderms. 686 m; b) mudstone with a wackestone lamina with silt-sized bioclasts. 908 m;

¢) Bioclastic wackestone rich in fragments of thin-shelled bivalves; few sponge spicules also occur. 888 m; d) Bioclastic, peloidal

wackestone with fragments of crinoids and thin-shelled bivalves and silt-sized bioclasts. 888 m; e) Oolitic packstone-grainstone

containing micritized oolite, cortoid and grapestone grains 645 m; f) Bioclastic grainstone with fragments of cinoids, bivalves and

foraminifera. 781 m.

mudstone, radiolarian wackestone, Echinodermata
and ostracoda-bearing wackstone, wackstone with
filaments. The limestone is frequently recrystallized.

This limestone rich part of the Mesozoic succes-
sion is most probably Jurassic in age and may cor-
relate with the Oldalvolgy Limestone.

Rm-87

In well Rm-87 (Figs. 1c, 12) shale, sandstone
with breccia intercalation (Oldalvolgy Shale) was in-
tersected in the uppermost part of the Mesozoic se-
ries (514-585 m). In the breccia layer penetrated at
568.5 m the matrix is siltstone to medium-sized
sandstone, the lithoclasts are made up of claystone
and coarse-grained sandstone. Below the siliciclas-

tic series, limestone with thin clayey interbeds was
drilled (585-720 m) which is characterised by mud-
stone/wackestone lithofacies with sponge spicules
and radiolarians (Fig. 13a, b) A thick cherty lime-
stone interval was intersected downward
(720-1010 m). Ooidic grainstone, peloidal grain-
stone with fragments of benthic crinoids was en-
countered in four horizons (735 m, 752 m, 875 m,
985-988m; Fig. 13 c-f, j) within the predominantly
mudstone/wackestone texture types abundant in
thin-shelled bivalves, locally (Fig. 13g, h, i).
Argillaceous limestone of peloidal, bioclastic
wackestone fabric (Fig. 13k) was explored in the
lowest part of the well (1010-1230 m). A peloidal,
bioclastic grainstone intercalation was found also in
this interval (1030 m) (Fig.13 1). This lower lime-
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Fig. 13. Characteristic microfacies of the Oldalvélgy Limestone in well Rm-87. a) Radiolarian chert, 587 m; b) Wackestone-packstone
with sponge spicules (calcite-filled moulds - S) and fragments of crinoids (C), 608 m; c) Peloidal grainstone with a fragment of
calcimicrobe (M), 752 m; d) Peloidal grainstone with a foraminifera (F) 752 m; e) Peloidal grainstone with fragments of crinoids 752
m; f) Peloidal grainstone with foraminifers (F), 764 m; g) Bioclastic wackestone with lens-shape accumulation of thin-shelled bivalve
detritus, 873 m; h) Bioclastic, peloidal wackestone with fragments of thin-shelled bivalves (“filaments”), 913 m; i) Thin-shelled bivalve
coquina, 971 m; j) Peloidal, bioclastic grainstone, 988 m; k) Peloidal, bioclastic wackestone with fragments of thin-shelled bivalves,

1010 m; 1) Peloiodal bioclastic grainstone lithoclast (LK) in bioclastic wackestone, 1084 m.
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stone lithofacies part of the core is rich in sedimen-
tary breccia layers. The clasts are angular to sub-
rounded lithoclasts. Slump folds were also observed
in some horizons. The lowermost 150 m of the core
is throughoutly recrystallized, the limestone is usu-
ally dolomitized, locally also silicified.

Rm-61

In well Rm-61 (Fig. 1c) below the Cenozoic for-
mations the cherty limestone lithofacies of the
Oldalvolgy Limestone was explored (450-1200 m).
Ooidic, peloidal bioclastic grainstone were encoun-
tered in three horizons (704 m, 746 m, 756 m).

Rm-55

In well Rm-55 (Fig. 1c) below the Cenozoic for-
mations the cherty limestone lithofacies of the
Oldalv6lgy Limestone was explored (634-1230 m).
Ooidic, peloidal, bioclastic grainstone was encoun-
tered in only one horizon, at 814 m.

Rm-51

In well Rm-51 (Fig. 1c) below the Cenozoic forma-
tions variable micritic limestones were explored
(463-1230 m). The main microfacies types are mud-
stone, bioclastic wackstone with radiolarian moulds,
sponge spicules, fragments of echinoderms, gas-
tropods, and a whole ophiuroidea at 780. The radio-
larian moulds are relatively small, with a max
diameter of 100 pm. At 1018 m a dark grey, crinoidal
limestone was penetrated with crinoidal, brachiopo-
dal packstone texture. The size of the crinoids is be-
tween 1 and 5 mm. Till 780 m the Mesozoic
succession is most probably Jurassic in age and may
correlate with the Oldalvolgy Limestone. The lower
part can either be Jurassic or Triassic in age.

Rm-58

The succession intersected in well Rm-58 (Figs.
1c, 12) significantly differs from those explored in
the previously discussed ones. Directly below Ceno-
zoic sedimentary formations and andesite dark grey
shale, sandstone with limestone and marl intercala-

tions were intersected between 386-445 m
(Oldalvolgy Shale). Below it, a series of alternating
light grey dolomite, limestone, rarely cherty lime-
stone and dark grey claystone was intersected
(445-700 m). A 10 m thick tectonic breccia interval
is present at 475-485 m, and at the bottom of this
dolomite rich interval (700-710 m). Cherty lime-
stone was drilled in the next segment (700-894 m)
which was followed by an interval of alternating
limestone, dolomite and dark grey marl, claystone
(894-1100 m). After 33 m of cherty limestone
(1100-1133 m) andesite dykes of the Paleogene
Recsk Complex are present. Between the dykes the
Mesozoic host rock (limestone, dolomite and sand-
stone) was explored. Below the dykes alternating
claystone and sandstone with limestone intercala-
tions were penetrated till the bottom.

Triassic conodonts were found in 4 samples in the
intersected more than 500 m thick limestone rich in-
terval (KovAcs et al., 2013); early Rhaetian fauna was
determined in the upper part (657 m), late Carnian
in the middle part (927 m, and 953 m) and early No-
rian in the lower part (1125 m). Based on its litho-
logic features and the conodont biostratigraphic data
this carbonate unit may probably correlate with the
Fels6tarkany Limestone Formation of the Bankut
Succession (Fig. 2). The mainly siliciclastic series in
the upper part and lowermost part of the borehole
may correspond to the Oldalvolgy Shale.

Recsk, central part E
Rm-20

In well Rm-20 (Fig. 1c) the cherty limestone litho-
facies of the OldalvolgyLimestone was intersected
with totally silicified segments in ~450 m total thick-
ness. Sponge spicule and radiolarian mudstone and
wackestone microfacies are dominant. Ooidic, peloi-
dal and bioclastic grainstone interbeds were found in
a few samples (946 m, 950 m, 965 m, 983 m).

Rm-25
In well Rm-25 (Figs. 1c, 14) a thick series of

strongly silicified shale and red radiolarian marl
with a considerable number of breccia interbeds
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Fig. 14. Mesozoic part of core Rm-25 and Rm-24: lithologies, microfacies and lithofacies types, fossil content. For the legend see Fig. 6.

(Oldalvolgy Shale) were penetrated in the upper Rm-24
part of the Mesozoic succession (480-900 m). Lime-

stone typically exhibiting mudstone or wackestone In well Rm-24 (Figs. 1c, 14) a 600 m thick Meso-
texture with small-sized crinoid detritus, sponge zoic succession was penetrated below the Recsk An-
spicules and ostracods were found below it (900-  desite Complex. The uppermost part of itisa ~50 m
1000 m). This limestone part of the core (Oldalvolgy  thick radiolarite with well-preserved radiolarians, lo-
Limestone) also contains breccia intercalations. cally with sponge spicules and Echinodermata detri-
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tus The next lithological unit is a more than 100 m
thick pelagic limestone succession with mainly
nannoplankton-bearing mudstone and radiolarian
wackestone texture. Echinodermata particles are also
present within the bioclasts of the wackestones. Plat-
form-derived redeposited layers are present in 5
horizons. The main components are crinoidea frag-
ments, forams and ooids within the packstone to
grainstone textures. Below 580 m, the rest of the core
is built up by a partly silicified siliciclastic series with
shale, radiolarite, sandstone and a few pelagic lime-
stone intercalations (Oldalvolgy Shale). Radiolarians
were frequently detected, while a platform-derived
lithoclast with ooids and crinoids was also encoun-
tered at 879 m.

Northeastern margin of the Recsk Ore Field
(well Rm-118, BiiNy-2)

Rm-118

Well Rm-118 was drilled in the north-eastern
part of the Recsk Ore Field (Figs. 1c, 15.). Under
Cenozoic formations, between 389-610 m the well
intersected silicified limestone, marl and claystone
beds with intercalations of thick mud-supported
sedimentary breccia and conglomerate intervals
(Fig.16a-f).

The breccia horizons of the upper part of the core
(389-520m) were investigated in detail (Fig. 17).

The matrix of the breccia is radiolarian wacke-
stone or packstone. The amount of the clasts is usu-
ally between 50 and 80%, the clast size is 0.1 mm to
a few cm-s. Most of the clasts are sub-rounded to an-
gular. The predominant microfacies of the clasts are
radiolarian packstone and radiolarian wackestone
with the presence of sponge spicule wackestone,
shale, dolosparite, mudstone, quartz grain, clay-
stone. In the more than 40 thin sections only two
were found with a minor amount of peloidal wacke-
stone clasts. Grains of shallow marine origin were
not found except for two with redeposited ooids and
oncoids and peloidal wackestone.

Slump folds are common in certain horizons (Fig.
16a). Importantly, clasts commonly exhibit features of
the plastic deformation like isoclinal folding (Fig. 16

a), bending and dissection of the micro-layers without
discrete fault planes (Fig. 16 a) and thus can be inter-
preted as intraclasts. Incipient wavy or anastomosing
foliation is present (Fig. 16c-e). The main mechanism
was pressure solution (wet diffusion), which is espe-
cially expressed at clast contacts, or along sharp clast
edges (Fig. 16d-f). The foliation is usually bent around
larger, more rigid clasts (Fig. 16c, d, f).

Completely silicified rocks occur between
610-780 m, although ghosts of radiolarians are
rarely recognizable in them. Olistostromes made up
mostly of limestone clasts were encountered in the
interval 780-880 m. Late Bajocian to early Batho-
nian radiolarians were found in a clast of the olis-
tostrome (829-831 m); late Bathonian to early
Callovian fauna was encountered in a greenish grey
siliceous shale bed (838.7 m); a Bajocian-Bathonian
assemblage in red radiolarite (845.5 m) and Aale-
nian to early Bathonian in a deeper red claystone
bed (879.2 m) (DoszTALy, 1994; OzsVART in Haas et al.,
2011). Under this interval, smaller and larger lime-
stone clasts in clayey and siliceous matrix and a
large red nodular limestone (Hallstatt Limestone)
olistolith were encountered (937-957 m). Carnian
and middle Norian conodonts were determined from
the olistolith (KovAcs et al., 2013). Completely silici-
fied rocks and sedimentary breccia were explored in
the lowermost part of the well (970-1100 m).

The previous radiolarian investigations were
complemented by the study of ten new samples (Fig.
7, Table 1). From the deepest sample at 879.2 m the
following stratigraphically important radiolarian
species have been obtained: Hsuum matsuokai
(Isozaki & MATSUDA), Laxtorum sp. cf. L. hichisoense
(Isozaki & Marsupa) and Parahsuum carpathicum Wibz
& DE WEVER. Based on these species, it can be stated
that this horizon can belong to UAZ 1-4 biozones
(BAUMGARTNER et al., 1995). Since the samples appear-
ing shortly above it (from 845.5 m) are already veri-
fiably dominated by species of UAZ 5, the age of the
lowermost sample is most probably late Bajocian
(UAZ 4). The four samples above this horizon
(845.5m,838.7 m,830.7 mand 827.9 m) contain the
following biostratigraphically important species:
Eucyrtidiellum ptyctum (RIEDEL & SANFILIPPO), Hsuum
matsuokai 1s0zAk1 & MATSUDA, Mizukidella kamoensis
(Mizutani & Kipo), Praewilliriedellum robustum (MAT-
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Fig. 15. Mesozoic part of core Rm-118 and Rm-131: lithologies, microfacies and lithofacies types, fossil content. For the legend see Fig. 6.
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SUOKA), Yaocapsa sp. E sensu (BAUMGARTNER) Semih-
suum amabile (A1Ta), Striatojaponocapsa plicarum
(Yao0), Unuma gordus HuLL, Unuma typicus ICHIKAWA &
Yao and Unuma sp. cf. U. latusicostatus (Aita). Based
on these species, the interval between 845.5 and
827.9 m is most likely in UAZ 5, so its age is late Ba-
jocian - early Bathonian (Table 1).

Based on its lithological characteristics and age
data, most of the intersected Mesozoic succession
can belong to a breccia-rich version of the
Oldalvolgy Shale, while the part containing the Tri-
assic olistolith to the Laskévolgy Olistostrome.

BiiNy2

Two samples taken from the Oldalvolgy Shale of
the north-easternmost BiiNy-2 borehole (Fig. 1c)
(759.0-772.5m and 814.5-816 m) have provided a
moderately poor preserved radiolarian assemblage
(Fig. 7, Table 1). The following stratigraphically im-
portant radiolarian species are in both samples: Cin-
guloturris carpatica DuMITRICA, Eucyrtidiellum
ptyctum (RIEDEL & SANFILIPPO), Mizukidella kamoensis
(Mizutani & Kipo), Praewilliriedellum robustum (MAT-
SUOKA), Protunuma japonicus MATSUOKA & YAO and
Semihsuum amabile (Ar1a). The co-occurrence of
these species suggests that the samples are Callovian
age (UAZ 7 by BAUMGARTNER et al., 1995) (Table 1).

East from the Darné Fault, Darno Hill
(wells Rm-131, -135, -136)

Upper parts of boreholes - Darnohegy
Mélange

The Darn6hegy Mélange was penetrated by wells
Rm-131, -135, -136 drilled in the vicinity of the
Darné Hill (Fig. 1c). In well Rm-135, along with the
pillow basalt lava rocks, intrusive rocks (gabbro, mi-
crogabbro) were explored in more than 300 m vir-
tual thickness. K-Ar dating yielded 175-165 Ma ages
for the gabbro samples (J0zsa, 1999), which are con-
sidered as the magmatic ages. Below the gabbro,
silicified shale alternates with red pelagic limestone
and radiolarite and occasionally metre to tens of
metres sized basalt blocks. However, in wells Rm-

131 and Rm-136 several metres to tens of metres
thick shale, bluish grey siliceous shale, red radiolar-
ite or debrite intervals were intersected between
basalt intervals (KovAcs et al., 2008). From some of
the red radiolarites, both Ladinian-Carnian radio-
larians and Bathonian-Callovian assemblages were
found (DoszTALy, 1994). On the other hand, the dark
grey siliceous shales yielded exclusively Callovian
radiolarian fauna (DoszTtALy, 1994; KovAcs et al.,
2008). These observations imply that the massive
and the pillow basalt lava rocks, the Triassic red rib-
bon radiolarites, and probably also the red Jurassic
radiolarites are present in the form of olistoliths
(slide blocks) in late Middle Jurassic bluish grey
siliceous shale and radiolarite matrix.

Radiolarian biostratigraphy
Mély-volgy quarry

Samples 02/07 and 03/07 (Mély-volgy quarry)
(Fig. 1c) were taken from radiolarites, which di-
rectly overlies basalt, turned to be late Bajocian to
Callovian (UAZ 5-7, BAUMGARTNER et al., 1995) due to
the co-occurrence of Praewilliriedellum robustum
(Martsuoka) and Protunuma turbo Matsuoka (Fig. 7,
Table 1). The sample 04/07 comes from a red radi-
olarite intercalation in a basalt block. This sample
yielded numerous unidentifiable spongy shells and
some poorly preserved radiolarian species: “En-
tactinosphaera” sp. cf. E. triassica KozuR & MOSTLER,
Pseudostylosphaera longispinosa KoZuR & MOSTLER,
Spongopallium sp., Parasepsagon sp. The occurrence
of Pseudostylosphaera longispinosa Kozur & MOSTLER
in Buchenstein Limestone of Recoaro (Vicentinian
Alps, Northern Italy) is late Illyrian to early Fassa-
nian (Kozur & MoSTLER, 1981, 1994) (Table 2). In ad-
dition, GORICAN & BUSER (1990) mentioned from late
[llyrian to late Fassanian (?)-Longobardian of the
Julian Alps (Vrsic section, Slovenia). Consequently,
this sample could be assigned to late Anisian to La-
dinian (late Illyrian to Longobardian) age.

Rm-131

In the zone between 525.4 m and 511.7 m no
biostratigraphically unambiguously precise fauna
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has been found, the extracted radiolarians (e. g.
Transhsuum brevicostatum (OZvoLbovA) indicate that
it belongs to UAZ 3-11. The samples from 504 m
and 322-316.5 m contains relatively rich radiolarian
fauna (Eoxitus hungaricus Kozur, E. dhimenaensis
(BAUMGARTNER), E. mashitaensis (MizuTaNi) and
Mizukidella kamoensis (MizuTaNi & Kipo) that indi-
cates these samples can be assigned to UAZ 7-8:
Callovian-early Oxfordian (Fig. 7, Table 1).

Several horizons in the Rm-131 borehole contain
Triassic radiolarians (Table 2). Their preservation
is very poor, and it is difficult to identify on species
level in most cases. The sample from 602.7 m con-
tains Muelleritortis cochleata KoZuR & MOSTLER,
which suggests late Ladinian (Longobardian) age,
while the sample from 594.8 m contains Capnuchos-
phaera sp. that indicates Carnian age.

Rm-136

Three samples were investigated from red radio-
larite, which directly overlies basalt from core Rm-
136 (59.7m, 58 m and 55.8 m). However, only sample
55.8 has been provided a biostratigraphically valu-
able radiolarian fauna: Archicapsa (?) pachyderma
(TaN), Yaocapsa mastoidea (Ya0), Eucyrtidiellum ptyc-
tum (RIEDEL & SANFILIPPO), Gongylothorax sp. cf. G.
favosus DuMITRICA, Mizukidella kamoensis (MIZUTANI &
Kipo), Protunuma japonicus MATSUOKA & YA0, Saitoum
levium DE WEVER, Saitoum pagei PESSAGNO, Stichomitra
(?) takanoensis AT (Fig. 7). The co-occurrence of
these species suggests that these samples are Callo-
vian (UAZ 7 by BAUMGARTNER et al., 1995) (Table 1).

Five horizons contain Triassic radiolarians in the
Rm-136 borehole, but only the sample comes from
124.8 m can be assumed with high probability to be
of Carnian age (Table 2).

Formations below the Darnohegy Mélange
Rm-136

In well Rm-136 shale, siliceous shale and sand-
stone with debris flow intercalations (olistostromes)
and large olistoliths was explored under the Darn6h-
egy Mélange (below 335 m) (Figs. 18, 19).

Aslide block/olistolith of Triassic reddish-whitish
limestone with red chert and reddish amygdaloidal
basalt was intersected at 350-375 m (KovAcs et al,
2008). The limestone has mudstone and wackestone
texture with various amounts of radiolarians and frag-
ments of thin-shelled bivalves. Under the big olistolith
an olistostrome layer was intersected with carbonate
clasts exhibiting microfacies akin to that of the olis-
tolith. After a few metres of tectonized zone sandstone
and shale alternates between 415 and 665 m. Pelagic
mudstone textured limestone intercalation is also pre-
sent at 580-600 m. The next part of the core (to 1000
m) consists of olistostrome beds and olistoliths in a
predominantly shale matrix. The olistoliths are vari-
ous both in age and lithology. At 860 m a limestone
block was penetrated, while in another large slide
block Middle Permian green claystone and evaporites
(Szentlélek Fm) and Upper Permian fossiliferous
limestone (Nagyvisny6 Fm.) were identified (Jézsa et
al.,, 1996; KovAcs et al., 2008). Below 1000 m subverti-
cal shale beds with olistoliths were penetrated. The
whole section below the Darn6hegy Mélange can be
interpreted as a sedimentary succession of mixed sili-
ciclastic and carbonatic beds with redeposited lay-
ers/blocks, where the clasts are not basalts, but
different sedimentary rocks. The name Tarna Olis-
tostrome will be used for it in the following chapters.

Rm-135

In well Rm-135, under the gabbro and basalt (be-
tween 670-770 m) red radiolarite-mudstone and
siliceous shale were explored (Figs. 1c, 18). Middle
Jurassic radiolarians were found in this interval
(DoszrALy, 1994; KovAcs et al., 2008). Below it large basalt
olistoliths, and smaller radiolarite clasts occur in shale
and siliceous shale matrix (770-880 m) (Fig. 20).

While this interval still contains basalt blocks, we
preferably classify this segment also to the Darnéh-
egy Mélange. Sandstone, shale, limestone and debris
flow deposits prevail in the next segment (880-960
m). This mixed lithology shows similarities to an
olistostrome/breccia-bearing Oldalvolgy Shale and
to the Tarna Olistostrome. After a strongly fractured,
brecciated interval (960-1100 m) a series of alter-
nating limestone and shale with thin debrite in-
terbeds was explored (1100-1200 m). The lower

XX
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Table 2. Age assignment of the Triassic radiolarians from the Darnéhegy Mélange (borehole and surface outcrops)

Mély
Valley
Sample 7814 | 780 |7717|767.22|6027 | 594,8 |346.4 |3429|374.5 3548|1964 | 1248 |[114.8 4/07

Locality Rm-131 Rm-136

Archaeocenospaerasp. |+ + + +

Astrocentrus sp. +

Baumgartneria cf.
retrospina

Capnuchosphaera sp. + +

Cryptostephanidium sp. +

"Entactinosphaera” cf.
triassica

Muelleritortis
cochleata

Nassellaria gen. et sp.
indet

Oertlispongus
inaequispinosus

Oertlispongus sp. + +

Parasepsagon sp. +

Paroertlispongus sp +

Plafkerium sp. +

Pseudostylosphaera cf.
coccostyla

Pseudostylosphaera
goestlingensis

Pseudostylosphaera
longispinosa

Pseudostylosphaera sp. + + * + + +

Sarla sp. +

Spongopallium sp. +

Spumellaria gen. et sp.
indet

Triassocampe cf.
scalaris

Triassocampe sp. + + + +

Triassocampe sp. A
sensu GORICAN and &
BUSER 1990

Triassocampe spp. +

Tritortis kretaensis +

Age Anisian L] Carnian Carnian L
g (Longobardian) Triassic

part of the limestone succession is partly silicified. Rm-131

The main microfacies type is wackestone, while

ooidal, crinoidal packstone is present in 3 horizons In well Rm-131 below the Darnéhegy Mélange,
(Fig. 18). This lowermost part of the successionmay  Triassic red cherty limestone olistoliths and blocks
correspond to the Oldalvolgy Limestone. containing Triassic limestone and basalt occur in
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Fig. 18. Mesozoic part of core Rm-135 and Rm-136: lithologies, microfacies and lithofacies types, fossil content. For the legend see Fig. 6.
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Fig. 19. Characteristic microfacies types of the well Rm-136. a) Limestone; bioclastic wackestone with calcite occluded moulds of
radiolarians and fragments of thin-shelled molluscs. 252.3 m; b) amygdaloidal basalt 367.7 m; c) sharp contact between limestone
(bioclastic, peloidal wackestone) and basalt. 369 m; d) Limestone; bioclastic wackestone with calcite filled mould of radionarians. 380.6
m; e) Fine to coarse grained sandstone; it is made up predominantly of unrounded quartz (magmatic origin) with a few plagioclase grains;
the intergranular pores are occluded by calcite cement (crossed polars). 466 m; f) Fine to medium grained sandstone; it is made up of
unrounded quartz (magmatic origin) and plagioclase grains; the intergranular pores are occluded by quartz and calcite cement (crossed
polars). 525.4 m; g) Sandy, clayey siltstone (shale) with claystone clasts which were subject of flattening and shearing and subsequent
faulting. 576 m; h) 673 m Limestone, mudstone with scattered calcite occluded moulds of radiolarians and sponge spicules; i) Sandy, clayey
siltstone (shale). Along with quartz and mica there are a great number of claystone clasts in the fine sand to silt size grain fraction. 795.1
m; j) Limestone of mudstone fabric; micrite and microsparite microlayers alternate. Calcite filled moulds of radiolarians occur. 833.2 m;
k) Limestone; bioclastic packstone. It is rich in fragments of green algae Mizzia velebitana and foraminifera and ostracods also occur
(Upper Permian) 899.8 m; 1) Fine to medium grained sandstone; it is made up mostly of unrounded quartz, and quartzite with small

amount of plagioclase and mica; the intergranular pores are occluded by quartz and calcite cement (crossed polars). 982 m.
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Lise

Fig. 20. Characteristic microfacies types of the well Rm-135. a) Red sitly claystone/marl with tests and quartz occluded moulds of
radiolarians (Jurassic?) 740 m; b) Silty sandstone; it is made up predominantly of unrounded/subrounded quartz grains, but a few
recrystallized calcite grains also occur (crossed polars). 817 m; c) Silicified rock with quartz occluded moulds of radiolarians and sponge
spicules. 818.2 m; d) Pillow basalt, 845 m; e) Sand-size siliciclastic grains occur in recrystallized carbonate matrix/cement. Unrounded
quartz grains (magmatic origin) are dominant, but mica grains are also common (crossed polars). 915 m; f) Fine to medium grained
sandstone; it is made up predominantly of unrounded quartz grains and a few larger rounded carbonate ? clasts (crossed polars) 960
m; g) Partially silicified limestone of peloidial-ooidal wackestone fabric. The originally globular peloids, ooids and also a crinoid ossicle
exhibit layer-parallel flattening. 964.7 m (sample A); h) Partial selective silicification in some ooid grains (crossed polars) 964.7 m
(sample B—perpendicular to sample A); i) Fine to medium grained sandstone; it is made up predominantly of unrounded to subrounded
quartz (magmatic origin) with a few plagioclase and carbonate grains (crossed polars) 977 m; j) Limestone of oncoidal, ooidic packstone
fabric. In microsparite matrix along with individual oncoids and ooids, intraclasts containing similar coated grains also occur. The
grains exhibit parallel flattening.1114.9 m; k) Basalt clast in limestone 1153.8 m; 1) Totally silicified radiolarian slate; ghosts of
radiolarian tests are locally visible. 1160 m.
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shale and siliceous shale matrix (690-820 m) (Figs. 2002). Middle Jurassic radiolarian fauna was found
15, 21). in black shale between two Triassic olistoliths

In the red cherty limestone olistolith Middle Tri- (DoszTALy, 1994; DoszTALY & J0zsA, 1992; KovAcs et al.,
assic radiolarians were encountered (DoszTALy et al., 2008). Sandstone, marl, shale and micritic argilla-

Fig. 21. Characteristic microfacies types of the well Rm-131. a) Red silicified radiolarian-sponge spicule wackestone (Triassic) 347.5
m; b) Red silicified claystone with scattered tests of radiolarians (Jurassic?) 510.7 m; ¢) Chert with radiolarians and sponge spicules
(Triassic) 603.5 m; d) Chert with ghost of radiolarians (Jurassic?) 693 m; e) Limestone of mudstone fabric with peloids and scattered
fragments of thin-shelled bivalves and ostracods 736 m; f) Limestone of bioclastic wackestone fabric with radiolarians and fragments
of thin-shelled bivalves (Triassic?). 741 m; g) Medium to coarse grained sandstone; it is made up predominantly of unrounded quartz
(magmatic origin) and a few plagioclases, muscovite, chert and opac grains in siliceous cement/matrix (crossed polars). 820.5 m; h)
Limestone; it is made up mostly of calcisphares (20-30 um in size) and peloids in a microsparitic matrix. 951.8 m (sample A); i) Crinoidal
limestone with micrite intraclasts and moulds if globular grains (probably dissolved ooids) The crinoid ossicles are surrounded by
syntaxial sparry calcite rims. The globular grains are usually occluded by quartz. 951.8 m (sample B).
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ceous limestone were intersected in the next inter-
val (820-900 m). This 690-900m part of the core
can be assigned to the Tarna Olistostrome, however,
the exact upper boundary towards the mélange can-
not be defined unambiguously. Below it, pelagic
limestone and argillaceous limestone typically with
bioclastic mudstone and wackestone textures
(Oldalvolgy Limestone) were explored in the lower
part of the well (900-1200 m). Within this interval,
crinoidal, ooidic, intraclastic grainstone was found
in a few samples (951 and 971 m).

Calcareous nannofossil and radiolarian
biostratigraphy

According to the categories of BowN (1992), the
overall preservation of the nannofossils is poor to
moderate. Diagenetic effects may have affected the
assemblage due to the deep burial of the host rocks.
Moreover, nannofossils are extremely rare in the sam-
ples, sometimes recrystallized, dissolved, overgrown
and etched. Recorded taxa are shown on Fig. 22.

Rm-136

From a sample of 865.5m depth, a ?Calcivascu-
laris jansae WIEGAND (1984) is documented (Fig.
22.), which occurs from NJT2b to NJ6 nannozones.
This indicates an interval between the early Sine-
murian to early Toarcian age (199.5-180.5 Ma).
Above, from a sample of 679.2 m depth, a Conus-
phaera mexicana subsp. minor BowN & COOPER
(1989) (Fig 22) is observed and captured, which in-
dicates NJ15a to NJ18 nannofossil subzones of the
late Tithonian (149.2-145Ma).

Rm-135

From a sample of 731m depth, a specimen of
Schizosphaerella punctulata DEFLANDRE & DANGEARD
(1938) is documented (Fig. 22), which occurs be-
tween NJT1 and NJ16 nannozones. This indicates a
long interval between the lowermost Hettangian to
latest Kimmeridgian age (201.4-149.2Ma), how-
ever, it is most commonly found in Lower and Mid-
dle Jurassic deposits. This is a very resistant species
to diagenesis, probably due to its robust structure

and rather big size. Below, from a sample of
1165.3m, a ?Sollasites arctus (NoEL, 1973) BowN,
1987 (Fig. 22) is observed and captured, which in-
dicates early Toarcian age of top NJ5 to lower NJ7
nannofossil zones (199.5-180.5Ma).

Rm-131

From a sample of 761m depth, a single specimen
of Conusphaera mexicana subsp. mexicana TREJO
(1969) is documented (Fig. 22), which indicates an
age of NJ15b to NJ18 nannozones. This points to-
wards the late Tithonian age (approx. 147.5Ma-
145Ma) of the sample.

The radiolarian sample from 780.0 m contain
Oertlispongus inaequispinosus DUMITRICA et al. that
indicates the upper subzone of the Spongosili-
carmiger italicus Radiolarian zone (Oertlispongus in-
aequispinosus subzone) by Kozur & MoSTLER (1994),
which belonged to the upper part of the Anisian, al-
though recent radiolarian biostratigraphic results
suggest that this zone may belong to the lower part
of the Eoprotrachyceras curionii Ammonite Zone
(OzsvArr et al., 2023), thus it is probably Lower La-
dinian age. The sample from 767.2 m contains Muel-
leritortis cochleata Kozur & MOSTLER, which suggests
Ladinian (late Fassanian?-Longobardian) age.

In summary, newly encountered microfossil ages
let us define the age of the Tarna Olistostrome as
Tithonian, with some new clast ages like an early
Sinemurian to early Toarcian limestone and La-
dinian (cherty limestone clasts).

Discussion

General characteristics of the successions
and their depositional environment

Recsk Succession: Triassic - lower Callovian
passive margin succession

In the Recsk area upper Carnian-lower Norian,
grey cherty limestone with marl interlayers
(Fels6tarkany Limestone Fm.) is the oldest pene-
trated formation. The same lithology continues up-
wards for ~150m with lack of conodonts, which
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Fig. 22. Nannofossils of the Rm-131, Rm-135 and Rm-136 drilling cores. 1, 2. Conusphaera mexicana subsp. mexicana Trejo, 1969; Rm-
131, 761 m; upper Tithonian. 3, 4, 5. Schizosphaerella punctulata DEFLANDRE & DANGEARD, 1938; Rm-135, 731 m, lowermost Hettangian

- uppermost Kimmeridgian. 7, 8. Sollasites arctus (NokL, 1973) Bown, 1987; Rm-135, 1165 m, lower Toarcian. 9, 10, 11. Conusphaera

mexicana subsp. minor BowN & CooPER, 1989; Rm-136, 679.2 m, upper Tithonian. 6, 12. Calcivascularis jansae Wiegand, 1984; Rm-

136, 865.5 m, lower Sinemurian-lower Toarcian. Scale bar represents 5.

may refer to early Jurassic age (KovAcs et al.,, 2013).
In some successions lower Norian grey, cherty
dolomite (i.e. pervasively dolomitized pelagic car-
bonate) was encountered.

Both types of Upper Triassic-Lower Jurassic(?)
succession is overlain by grey, occasionally cherty
limestone, with claystone and marl intercalations
(Oldalvolgy Limestone, Fig. 23). Observed microfa-
cies types are indicative for pelagic depositional en-
vironments. The Oldalvolgy Limestone is a
widespread lithology and was intersected by almost
all of the examined boreholes. Its thickness changes
across the area between 180 m to 1000 m (Fig. 23).
Despite its widespread nature, due to scarcity of
age-diagnostic fossils, chronostratigraphic assign-
ment of the Oldalvolgy Limestone is particularly dif-
ficult. The core Rm-79 suggests post-Triassic,
probably Early Jurassic age. In several cores calcite
spheres of 10-20 pm diameter were observed in
some cases in rock-forming quantities that can be
assigned to the nannofossil group Schizosphaerella.
This group has a long range from the Early to the
Late Jurassic. Our new nannofossil data proved the
Early Jurassic (early Sinemurian-early Toarcian)
minimum age of the formation. Considering the
overlying Oldalvolgy Shale lithofacies unit, the age
can be assigned to early Sinemurian-Bathonian.

There is a gradual lithological transition from the
Oldalvolgy Limestone to the Oldalvolgy Shale; the
grey micritic limestone progresses to grey marl and
shale, which pass upward to grey shale with sand-
stone intercalations. Red radiolarian marl was also
encountered in one of the boreholes (Rm-25). Brec-
cia layers also occur with radiolarite, clay-
stone/shale and sandstone lithoclasts. The
sandstone intercalations are fine- to coarse-grained;
the dominant minerals are quartz, muscovite, pla-
gioclase and chlorite. The age of this lithofacies unit
was determined to be late Bathonian-early Callo-
vian thus the cessation of carbonate deposition, and
gradual change into the siliciclastic sedimentation
may have taken place during the Bathonian. This
lithofacies unit is the uppermost element within the
detected passive margin sequence, which will be re-
ferred to as Recsk Succession.

Intensive silicification of both the limestone and
shale is quite common, especially at the upper part
of the succession, where radiolarite also occurs lo-
cally.

A unique succession was explored in borehole
Rm-109 in the south-westernmost part of the area
(Figs. 1c¢, 6, 23c). Here, in contrast with all the other
boreholes, a platform carbonate succession was
found directly below the Oldalvolgy Shale of late
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Bathonian to early Callovian age. (Haas et al., 2006).
The microfossil assemblage and microfacies analysis
suggest platform margin as site of deposition (Fig. 8).
The age of the succession is early Bajocian, which is
coeval with the formation of the more distal pelagic
Oldalvolgy Limestone. We classify all these rock types
as part of a passive margin Recsk Succession al-
though the depositional environment of the rocks of
Rm-109 was more proximal. In the Recsk area, the
Oldalvolgy Shale is the uppermost known Mesozoic
lithofacies unit. In the boreholes it is capped by an
erosional surface followed either by Paleogene sedi-
mentary rocks or the volcanic-sub-volcanic build-up
of the Recsk Andesite Complex (Figs 1c, 23).

The limestone- to shale-dominated transition in
the Bathonian may represent either the cessation of
pelagic carbonate source or deepening of the depo-
sitional area. While this change equally occurs in the
westernmost bore, where the change in deposi-
tional depth seems to be more important, we at-
tribute the lithological change to a Bathonian
deepening of the basin. Despite the subsidence, the
occurrence of gravity mass flow deposits continued
and partly sourced on the Adriatic Carbonate Plat-
form. This source of clasts, and the platform-related
development of the Rm-109 borehole suggest that
the RS was deposited from the Neotethayn intra-
oceanic subduction and can not be considered as a
tectonic mélange.

Tarna Olistostrome (TarQ): Late Jurassic
sedimentary complex

East of the Darné Fault Zone, in the Darné Hill
area above the Oldalvolgy Limestone and Shale two
other stratigraphic units are preserved (DIMITRIJEVIC
et al., 2003; KovAcs et al., 2008). The lower unit
(Tarna Olistostrome) that is intersected by Rm-131,
Rm-135(?) and Rm-136 in a remarkable thickness
(200m to 900m, respectively), comprises dark grey
shale, siliceous shale, sandstone, red claystone, ra-
diolarite, pelagic, occasionally cherty limestone,
with olistostromes and large blocks (olistoliths) of
Upper Permian, Triassic and Jurassic limestones and
red and grey Triassic and Jurassic radiolarites are
also present.

Our new early Sinemurian-early Toarcian age
data from a grey, pelagic limestone block gives im-
portant additional information on the Early Jurassic
stratigraphy of the source area, while the newly de-
tected Tithonian age for the time of deposition has
great importance. A deep marine basin may have
been the depositional environment, where carbon-
ates and fine siliciclastic mud were deposited as
“background” sediments and were also supplied by
mass flows at least from two sources: 1) siliciclastic
source for the sandstone turbidite layers; 2) ex-
posed older carbonate and radiolarite-bearing suc-
cession for the olistostrome and olistoliths. The
upper part of the series is truncated by the basal
thrust of the overriding Darn6hegy Mélange nappe,
and also the lower contact is most probably of tec-
tonic origin, thus fining or coarsening trends cannot
be deduced.

Darnéhegy Mélange: Callovian - Oxfordian
sub-ophiolitic mélange

The uppermost unit of the cores Rm-131, -135,
and -136 (Figs. 1c, 15, 18, 23) can be classed to the
Darnéhegy Mélange, which is a block-in-matrix style
complex composed mainly of massive and pillow
basalt blocks with red claystone, red and black ra-
diolarite and cherty/silicified limestone intercala-
tions and/or matrix layers (KovAcs et al., 2008; Kiss
et al. 2012, 2023). In many cases determination of
the boundaries of the different blocks were not easy,
while the shale and radiolarite can either represent
the matrix, individual block or the original sedimen-
tary cover of basaltic blocks. In line with the previ-
ous concepts, we interpret the Triassic basalt and
distal margin sediments as upper crustal fragments
crapped off the undergoing plate, while the Middle
Jurassic basalts and radiolarites as blocks deriving
from the overriding upper plate ophiolite nappe. Ra-
diolarites with uncertain position can be either ma-
trix, or upper plate-derived blocks. Re-evaluation of
the radiolarian fauna from the boreholes resulted in
the extension of the previously assumed deposi-
tional age interval to a longer Callovian to Oxfordian
range. Based on its lithology, both lower and upper
plate origin of the clasts and its age, we agree with
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the previous concept, that the Darnéhegy Mélange
is a real sub-ophiolitic mélange that was formed
during the early-stage emplacement of the upper-
plate Western Vardar Ophiolite (KovAcs et al. 2008,
2011a, b; Scumip et al. 2008, 2020). The Miocene
conglomerate and sandstone of the surroundings of
the Darnd Hill contains pebbles and sand-sized
clasts of the mélange (SzTan0 & J6zsA 1996) but also
metaultrabasics (mainly serpentinites, Jozsa 2024)
which could represent the now-eroded uppermost
ophiolitic nappe.

Connections towards the Biikk Mountains

The Recsk Succession (RS) resembles the Ménos-
bél Complex (MC) (Fig. 2, 24) of the Blikk Mts. in
several aspects. Both units contain pelagic lime-
stones, shales, sandstones, olistostromes and brec-
cias with angular radiolarite clasts (CsonTos, 1999;
Haas et al., 2013; ScHERMAN, 2018; FiaLowski, 2018).

However, the MC has no preserved Triassic part,
and the fine-grained pelagic limestones do not form
a continuous part of the succession (Fig. 2), but
occur within shales, which contrasts with boreholes

in the Recsk area. On the other hand, the MC olis-
tostromes contain more variable clast composition
than in the RC, e.g, Triassic acidic to neutral mag-
matites (CsonTos, 1988; KovEr et al., 2018b), low-
grade metamorphic clasts (PELIKAN et al., 2005). In
the MC the lateral lithological changes are frequent
and complex, albeit this could be due to bias derived
from observation types: outcrops instead of bore-
holes. Despite the lithological similarities, tem-
porarily we keep these two successions separate; a
potential future unification is not excluded but
needs further studies.

There are significant differences between the
Recsk and Bankut Successions (BS) in their Upper
Triassic and Jurassic formations. While the previous
one contains a more or less continuous succession
from the pelagic Upper Triassic to the Bathonian, the
BS is characterised by a long period of non-deposi-
tion/submarine erosion from the uppermost Triassic
till the Bajocian (Haas et al,, 2012) or the Callovian
(Csontos etal., 1991; DosztALy 1994) (Fig. 2). This very
reduced succession may refer to the elevated position
(submarine high/horst) of the whole Bankut Succes-
sion area (Fig. 24). Thus, both the BS and the sur-
roundings of borehole Rm-109 represents elevated

Recsk S

Recsk S. Rm-109.

Biikk Mts. Biikk Mts.
Bankut Suc'cession Moénosbél C.
=3
Callovian

Bankut Succession Mdnosbél Complex
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Fig. 24. Possible paleogeographic connections in the Middle Jurassic between the Bdnkiit Succession, the Ménosbél Complex of the Biikk

Mts. and the Recsk Succession of the Recsk area. Note, that the four separate segments do not necessarily were positioned along one

strait section.
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areas, however, the latter one has continuous carbon-
ate platform develepement from the Late Triassic till
the Bajocian. The rest of the RS and the MC repre-
sents deeper areas, grabens with sediment transport
from the elevated horsts (Fig. 24). All these observa-
tions support the location of the original depositional
area of both the MC and RS to be distinct from the
Bank1t Succession. This conclusion is not surprising
from the postulated nappe position of the MC over
the BS (CsonTos, 1999, 2000).

Conclusion

The examined core material in the south-eastern
part of ALCAPA, between the Austroalpine related
Transdanubian Range and the Biikk Mts. of Dinaric
affinity resulted in the following conclusions. The
pre-Cenozoic basement of the area is characterised
by three juxtaposed units: the lowermost Recsk Suc-
cession (RS), the Tarna Olistostrome (TarO) and the
topmost Darnéhegy Mélange nappe (DM). The low-
ermost penetrated part of the RS is built up by
upper Carnian-lower Norian, grey cherty limestone
with marl interlayers or its dolomitized version
(Fels6tarkany Fm.). It is overlain by grey pelagic
limestone with occasional chert nodules of Early to
early Middle Jurassic age, prior to the late Bathonian
(Oldalvolgy Limestone). The predominantly carbon-
ate sedimentation changed gradually into siliciclast-
dominated one, during the late Bathonian to the
early Callovian (Oldalvdlgy Shale). In the Bajocianto
early Callovian interval the Recsk area was located
at the toe of a coeval carbonate platform, which was
penetrated by core Rm-109. The external margin of
thisplatform was active till the late Bathonian, when
it drowned and covered by the pelagic Oldalvolgy
Shale. The RS is juxtaposed by the Tarna Olis-
tostrome. The transition between the two units is
suggested to be of tectonic origin, however, it cannot
be excluded that the TarO represents the original
sedimentary cover of the underlying RS. The TarO is
built up by a Tithonian pelagic mixed carbonatic and
siliciclastic succession with breccia/olistostrome
horizons and tens-of-metres scale olistolites. The
clasts derived from the Upper Permian-Lower
Jurassic succession of a distal Adriatic margin. The

DM is a typical sub-ophiolitic mélang nappe overrid-
ing the TarO. It is built up by scrapped off blocks and
slices from the lower plate and gravitationally rede-
posited blocks from the overriding ophiolite nappe,
namely Middle Triassic and Middle Jurassic basalt
and gabbro blocks with their sedimentary cover and
radiolarite and shales both as blocks and matrix. The
age of the mélange is Callovian-Oxfordian.
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Pe3ume

Cpeame 10 ropmwe jypCcKH neJiallKku
ceJUMEHTH U AellOHATHU
rpaBMTALMOHOT MaCeHOTI TOKa
usMeuteHe maprune Heoreruca:
MUKpodanujasiHa ¥ 6uocTpaTurpadpcka
HUCTpPaKUBamkha y CEBEPOUCTOYHO]j
Mabhapckoj

Mukpodarnuje, BpeMe U cpeiMHe JleIOHOBakba
JBe jypCKe CyKLiecuje, Taj0XKeHe Ha jaJ|paHCKOj
MUKPOKOHTUHEHTA/IHOj MapTUHU OKeaHa HeorteTuc,
MpHKa3aHe Cy Y 0BOM pafy. McTpaxkrBama cy Bplue-
Ha yIJIAaBHOM Ha je3rpuMa U36yIieHUM Yy Me3030jCKO)j
OCHOBU MCTOYHOT JieJia IJIaHuHe Matra (moapydje
Recsk) u HajzanmagHujer nena miaanune Biikk, CU
Mabhapcka. OBo mojpydje npejcraB/ba HacTaBak
CHCTEeMa HaBJIaKa YHyTpaluwbux JJuHapu/a, Koje cy
HM3MellTeHe AYX cpe/ilbeMabapcKke 30He cMULiamka
TOKOM KaCHOT OJIMTOLleHa 1o paHor MuoLeHa. [Ipe-
KeHO030jCKa [T0JiHa OBOT [10/ipyYja IpeCTaBJ/beHa je
cienehM CYKLECUBHUM jeIMHUIAMA: HAjHUKOM
Recsk cykuecujoM, morom Tarna oJIMUCTOTPOM U
HajBUIIIOM jeJUHUIIOM - MeslaHK Darndhegy. Recsk
cyKiecHyja usrpaheHa je o/ ropmbOTPHjACKUX MeJIalll-
KUX ¢alMja npeacTaB/beHUX KapboHaTUMa ca pPo-
KHalMMa, NpeKo KOjUX JieXe [JOHe JYPCKU [0

HajcTapuje cpefibe JYpCKU IeJallKU KpedmalH.
TokoM ropwe 6aTCKOT 10 JOHEe KEJIOBEjCKOT KaTa
KapbOOHATHA CeIUMEHTAllHja je TIOCTENEHO 3aMehe-
Ha CeJMMEHTAalMjOM IJIMHOBUTUX CeJuMeHaTa. Y
nepuozy 6ajcku KaT-KeJioBej, 06J1acT Recsk ce Hana-
3WJ1a Ha MA/INHY, Y 6JIM3MHU Kap6oHaTHe miaTdop-
Me, Koja je omoryhaBajia rpaBUTallOHE MaceHe
TOKOBE KOjH Cy J0CTeBa/Id y UCTPAXKUBAHO MO PY-
yje. Co/bHA MapruHa oBe mIaTdopmMe je MocTeENneHo
TOHYJ/Ia TOKOM TOpH-€er Jiejia 6ajeckor KaTa U 6uJia
npeKpuBeHa NeJallkuM GUHO3PHUM CHUJIULIU]CKUM
cegumeHTOM. OnrcrocTpoM Tarna je usrpahen oz
TUTOHCKHX IeJIAIIKUX CeJUMEeHaTa, Ipe/iCTaB/beHUX
CMeHOM KapboHaTHe U CUJIMKOKJIaCTUYHE CYKIlecHje
ca Xopr3oHTUMA Gpede/osucTocTpoma. Kinactu cy
MOPEKJIOM M3 TOPHONEPMCKUX [0 JOHO0jYPCKUX
CyKLlecdja JWcTajJHe MapruHe Agnpwuje. MesaHx
Darndhegy npejcraB/ba TUIIMYAH Cy6-0PHOJTUTCKH
MeJIaHX KOjH ce CacToju 0Jf OTKUHYTHX 6JIOKOBA U
dparmMeHaTa [Jjome IJIOYe U TPABUTALUOHO YHe-
IIEHUX UJIU TEeKTOHCKU MHKOPIOpPHUPAHUX 6JI0KOBA
oduroMTCKe HaBIake. CTapOCT MeJIaHXKa je KeJIoBej—
oxchopacka. OBM mojauu MOTY MOCAYKUTH Kao
OCHOBa 3a HOBe reoJJMHAaMH4YKe HHTepIpeTanuje
HCTPa>XMBaHOT perroHa.
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