Zoltan Utasi

Some outstanding geomor phological values of the Upper Tarnaregion

1. The position of the Upper Tarna region

The Upper Tarna region involves the catchmentsaoéahe Cered- and Lelesz-Tarna
streams up to their joining at Pétervasara (Fig.Three hilly areas that are connected by the
Tarna (see map) are involved in this region. Thkesse areas are the followings: western part
of the Heves-Borsod Hills, eastern part of the Upparna — Zagyva Hills and the
northeastern zone of the Pétervaséara Hills. Thensific exposition of this picturesque hilly
region is far from complete as it is one of the givaal areas of Hungary hiding in the shadow
of the Matra and Bikk Mountains. The main goal ka6 tpaper is to highlight the values
hiding in its landscape and to present the mosbitapt geomorphological values. Despite its
large extent, the region exhibits a rather unifgr@trological and geomorphological picture.
Its morphology becomes divers only in its westeart.q(The settlements to which the certain
forms belong are found in brackets after the nafmghe forms as many forms bear similar
names.)

2. Geological framework

Geological heterogeneity is similar to that of Hwrounding mountains. Its exposed
rocks present the history of 30 million years. Thdest is the Szécsény Schlieren Formation
which is a grey, unbedded fine sandy — clayeyteilis with small micas and fishxxx. It has a
general thickness of 400-800 m. It is exposed ¢ostirface in the western part of the area. Its
superposition on the Pétervasara Sandstone candiedsSouth of Pétervasara. The majority
of the area is built up by the Pétervasara Sand$tormation formed in the Upper Oligocene
— Lower Miocene period. Its thickness is betweef-300 m and it can be subdivided into
two parts. Its lower, larger part is a coarse, medand fine grained sandstone with varying
hardness and with a colour ranging from grey tdoyash green. It is frequently glauconitic
with muscovite and biotite. It can be cross-beddedhinbedded with clay stripes. Large
concretions with regionally different apperance @s® characteristic. The upper thinner part
is the 50-80 m thick llonavélgy Formation, which separated from the underlying formation
by the occurrence of coarse gravel, tuff, tuffikercalations and bentonite fragments and
lenses. Major outcrops of the sandstone are assdaiath larger valleys and with the middle
part of the Pétervasara basin (for more detail lagsr). Its surface is eroding rapidly,
however, it can form steep walls due to its stroagent. Younger Miocene schlieren may be
studied in outcrops that are situated closer teydloors (Varaszo).

Volcanism also left prints in the landscape: Tlwver Rhyolite Tuff is exposed on
the tops (Fehérd near the watershed West of the Ceredi-Tarna. ffyslite tuff is also
known from a deeper site the former bentonite quaristenmezeje. However, the Miocene
lava rocks so characteristic in the Matra Mountairescompletely missing. The forms of the
younger basaltic volcanism occur like islands ie thestern parts forming the so-called
“remnant hills” that are elevated 100-120 m abdwedurrounding sandstone surfaces (Nagy-
ké near Barna, Kis<4k etc.). The united basalt mass of the Medves regial the Ajnacsk
Mountain in the northwest border the Cered Basat kides the source area of the Tarna and
Gortva streams. Younger Holocene alluvia are actated on the floors of the larger valleys.
Outcrops from here reveal the periodically repeatsiimulation and cutting.



Fig. 1.: General map of the Upper Tarna Region
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Fig 2: Upper part of the Lelesz Tarna stream wita middle morphologlca level in the foreground

and with the lower hilly level in the backgroundiletihe surrounding mountains can be seen at the

back



3.  General morphology of the area

The three hilly regions forming the Upper Tarngioe express great similarity in
their geomorphology as in the case of their gecldgconditions. The landscape may be
described as a multi basin hilly region. The bardemountains are the Matra and the Bikk
from the South the highest parts of which may red@® 1000 m. The Medves Region and
the Ajnacsk Mountain from the northewest are much lower witlges elevating up to 500-
600 m. The next (middle) elevation surfaces arettdps of the hills on which runs the
watershed of the two Tarna streams. The third (fpwéevation level is presented by the
Cered and Pétervaséra Basin the low ridges of whrehdirectly connected to the hilly
regions, however, they represent a lower surfatie an average elevation of 180-250 m. The
basins are separated from the hills by a charattestep. This paper intends to describe the
two latter elevation levels.

The forms of the landscape are determined by tmeracteristic duality of the
sandstone: on the one hand it is very resistaringy cemented thus frequently forming
steep sometimes several hundred metres high neaaavevalls, on the other hand it weathers
rapidly when exposed to the surface, its upperrlage be easily eroded. Therefore relative
relief values are very significant in Hungariannteras on more that 60 % of the area the
slope gradient is greater than 25 % (Utasi Z. -b8%a., 2002.).

The most closed and highest hilly region is thed4eBorsod Hills that is bordered by
the (Ceredi) Tarna from the West, the Hangony stré@m the North, the Hodos stream
from the East and the Lelesz Tarna from the Sdlltle. watershed runs in the central region
of the Hills with a more-or-less East-western ai@ion. Considering its geology, it might be
the most uniform of the Hills built up nearly eety by glauconitic sandstone. Its major
valleys are oriented North-South with slight curv&le two largest valleys are the Hosszu
valley (Szalajka valley) near Varasz6 and the Neajley near Tarnalelesz. Both valleys are
10 km long so-called floored valleys. The largesé® of their tributaries are also oriented
North-South. The ones perpendicular to these extendnly a few km and are formed
mostly by derasional processes. The central patieHills is 500-5200 m high, the highest
is the Okor-hegy (541 m). The height of the topgiadually decreasing from the centre
except for to the South and they lower to a heafh800-350 metres in the margins of the
area. While the southern edge is connected to #ia mass by a step as a 220-250 m high
zone for a width of 2-3 km accompanies the Lelesma. The area characterised by wide flat
intervalley ridges is the well-preserved terracéhef Lelesz Tarna stream. The most beautiful
and largest sandstone rock wallss{Kegy, Nagy-k near Tarnalelesz) are formed along the
border of this two surfaces on the edge of thednghrface facing South.

The Upper Tarna — Zagyva Hills involves the areasW\of the (Ceredi) Tarna. This
area bears a slightly more varied landscape botérms of geology and geomorphology. Its
average height is between 300-400 m from which splye basalt cones protrude (Nagy-k
near Barna — 518 m, Kissketc.). Considering the characteristics of théeyalthe are can be
divided into two parts: the southern part is chamased by northwest-southeast oriented
slightly curved valleys similar to that of the HevBorsod Hills, while the northern part is
dominated by west-east oriented valleys. Therefugee the lower hilly region with an
average height of 180-250 m is not directly cone@db the central area as the west-east
oriented valleys separate them. The hill ridgesnf in this way are strongly asymmetric,
gently sloping to the North and steep to the South.

The Pétervasara Hills considering its height aedlagy is a transition between the
former two Hills as it is a small hilly region lack) outcrops and geomorphological values.
Its economic importance is given by its bentonierfations. It is characterised by wide and
flat hill ridges and extended valleys. The UppermBaRegion contains only its margin that is



situated along the Lelesz Tarna stream as the svatdats northern part are driven away by
the hanging valley like Boja stream.

Fig.3:. -hey near zendoonks |
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Fig 5.: Natural erosional depressions on thé-Kegy
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4.  Outstanding forms

4.1. Rock walls
4.1.1.Forms developed along the border of the raiddd lower hilly region

The common characteristic of these forms is thay tare formed along the border of
the middle (300-500 m) and lower (180-250) hillydés along the edge of the terrace (fig. 2.).
The exposed sandstone belongs to the lower (Pétea)a member of the Pétervasara
Sandstone Formation. Two of these surpass bydlrarand form.

Ké-hegy (Szentdomonkos)
This is a characteristic rock wall divided in thieeone of the side valleys on the left of the
Hosszu valley near Szentdomonkos. Its highest peegate up to 400 m. Its bottom is
situated 350-360m asl. Its walls facing South, me3@-40 m (fig. 3.). Its surface is strongly
weathered. Braking the dark outer crust, the charigtic yellowish brown colour of the sand
can be seen. Due to its relatively high positioncar observe the last moment of deposition.
Sedimentation was relatively slow and periodical undisturbed environment. This is
suggested by the well-preserved thin beds thates(80°) to the North (15°). Due to the
varying petrology the more erodable parts are dedwhd extended 1-2 m deep holes were
left in their places (fig. 4.). Its concretions amall and thin comparing to that of the other
wall rocks (fig. 5.). Unfortunately it is situatgdst outside the Tarna Region Landscape
Protectional District and it is not easily acceksiibpom the settlement.

Nagy-k (Tarnalelesz)
One of the best rock walls of the Upper Tarna Regsofound west of the &hegy near the
valley head of the Mocsolyas stream (fig. 6.).dt®rage height is between 300-700 m. The
greatest height of its nearly vertical wall is 70 Inis situated lower from the d&hegy
considering both topography and tectonism andrgfiected in both its petrology and forms.
The thick-bedded glauconitic sandstone is chanaettiby flat loaf-like concretions that are
aligned in parallel rows (fig. 7.). Possessing aanesurface it erodes less than thehégy
forming steeper and more united walls. The bedpesto the North (10°) as well by 30°.
Upper layer of the rock wall is red due to its l@giron content. It is part of the Upper Tarna
Region Landscape Protectional District and it iseasible from Blikkszenterzseébet.

4.1.2. Forms developed near the valley floors

These forms are widespread throughout the art#gegoining of major valleys. Their
size is a few 10 m. They are covered by vegetahod only soil degradation by
antropogeneous effect lead to the exposition okHmestone in some places. The glauconitic
sandstone of the Pétervasara (lower) member dPébervasara Sandstone Formation is older
than the former group. Its bedding is usually nggaificant and occurrence of concretions is
frequent.

One of the best representatives of these forntiseis/alloslé near Istenmezeje. It is
also called Noah’s grape (fig. 8.) elevating 50a7@bove the valley floor that has an average
elevation of 220 m. The history of this strikingckowall situated at the joining of the Tarna
and the Kovasz6 valleys is the easiest to follovomgnthe similar sandstone outcrops. The
steep mountain side lost its soil cover due to sfation in the 1700s and it faced over the
village as a barren rock surface for centuriespitgection was coming from the presence of
vegetation associations representing the diffestages of succession with special regard to
its lichens. Its natural reforestation started friv@ top and the increase of the area covered by
forest is visible year-to-year. Besides its botahi@lue its geomorphological importance is



also significant. The name Noah’'s grape comes fthm interesting alignement of its
concretions. These some 10 cm big protrusions niyt give horizontal lines resulting from
the bedding of the glauconitic sandstone but theyadigned in vertical columns as well.
From distance this really seems like vine-stocksweler, there is no explanation for this
alignement of the concretions up to today. The n&@ddsks is also expressive: the Paloc
dialect calls the drinking trough as ‘vallo’ andfact in the upper protruding part of the rock
wall a 0,5 m deep depression with a diameter ofr3-8vas formed in which small ‘lake’
occur after rainfall. There are other places in@oeintry where small holes are formed on the
horizontal surface of sandstone outcropu&goors) but they are rare in such height and on
slopes. The protected are is part of the LandsPaptectional Area and it is easily accessible.

4.2. Sandstone gorges

These valleys are usually small in their size.iTheight is not more than 10 m and
width is not more than 20-30 m. They were formedjlauconitic sandstone in the upper or
middle part of the smaller (maximum a few km long)leys opening to the larger valleys.
We may find a few on the left side of the (Cereyna between Istenmezeje and Varaszo
but the largest one is found West of Istenmezejbenupper part of the Csedigyvalley (fig.
9.). This obsequens valley of the Upper Tarna —y¥adills West of the Tarna exposes a
different sandstone. Its glauconite content is tgred is well-bedded and concretion poor.
The beds slope to the North by 10°. Its head & eight of 280 m but after about a kilometre
in a height of 203 m the valleys turns into flooraley without any transition. The lack of
valley floor at the head of the valley and the aoence of hanging valleys ending in a height
of 2-3 m indicate rapid linear erosion.

4.3. Basalt volcanic forms

In the central part of the Upper Tarna — ZagyvldsHiround the watershed small
basalt volcanic cones occur that are elevated att®/surrounding sandstone surface. This
rock type becomes dominant further North in the Medregion. The highest of the lonely
mountains is the Nagyéknear Barna (519 m) that is situated virtually e tentre of the
Hills (thus giving an excellent viewpoint) (fig. 30The outcrop on the top of the mountain
exposes the onionskin-like curved structure of lihealt. To the East, a few km above the
Cikorad valley the Kis-& (379) is found which, however, showing similarusture is —
nomen est omen (kis means small) — significantlallm than the Nagy<k (hagy means
great). Its importance is given by a small cave.



Fig. 10.: Nagy-K near Barna

5. Summary

The geomorphological values of the Upper Tarnaidte@re dominated by forms
associated with the sandstone. These values aranisi rock walls and gorges, however,
some basalt volcanoes also occur. The protectidhesfe values is carried out by the Tarna
Region Landscape Protection District formed in 19Bf®wever, this protection do not
involve all of the significant sites, therefore tbe&tension of the protection seems to be
inevitable. This region hiding in the shades of sierounding mountains is a marginal area
receiving little attention, however, considering vialues and opportunities it could be one of
the touristic destinations in Hungary. Certain regkls are unique alone, however, it would
be possible to create geological-geomorphologitalyspaths especially in the western parts.
The establishment of a suggested route in the itycof Istenmezeje is currently under
construction: Fehérék(rhyolite tuff outcrop) — Csersg valley (sandstone gorge) — Nagy-k
near Barna (basalt volcano).
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