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THE TRAVERTINE MOUND AS A SPECIAL
HYDROGEOLOGICAL VALUE AND ITS SURROUNDINGS AT

EGERSZALOK BEFORE THE BUILDING INVESTMENT

Anna Dobos' — Tibor Pelyhe” — Bertalan Estok” — Péter Antal’®

Abstract: Az egerszaléki forrasmészkédomb, mint specialis hidrogeolo-
giai érték és kornyezetének bemutatasa a fejlesztési beruhazasok elétt

Jelen tanulmény egy specialis, heves megyei hidrogeologiai érték, az Eger-
szaloki hoforras és forrasmészkédomb kdrnyezetének geoldgiai, geomorfologiai
adottsagait; a hoforras geologiai €s botanikai értékeit; 2004. évi allapotat, vala-
mint jovobeni kiaknazasi lehetOségeit mutatja be a legujabb teriiletfejlesztési
tervek tiikrében.

Az Eszak-magyarorszagi Régioban, az Eger Korzete Kistérségi Tarsulas 16
dinamikusan fejlédé onkormanyzatot foglal magaba. A megyekdzpont, Eger €s
kozvetlen szomszédsaga (Andornaktalya, Cserépfalu, Demjén, Egerbakta, Eger-
szalok, Egerszolat, Felsotarkany, Kerecsend, Maklar, Nagytalya, Noszvaj, No-
vaj, Ostoros ¢s Szomolya) valtozatos ¢és kivalo t4ji adottsagokkal rendelkezik. E
telepiilések a kistérség természeti-, tarsadalmi- és gazdasagi tényezdinek feltara-
sat, a folyamatos fejlodést biztositd potencialis eréforrasok megismerését, illetve
kiaknazasat tizték ki célul. A helyi adottsagokra alapozva, a teriiletfejlesztés
féiranyvonalat a szoélotermesztés és boraszat mellett, elsddlegesen a turizmus,
ezen beliil a gyogy- és termalvizkincs hasznositasa képviseli. Prioritast €élvez itt
a termal-, a fiirdé-, és a szabadvizi, illetve a konferencia-, €s a rendezvényturiz-
mus fejlesztése; a borturizmus regionalis fejlesztése; a sport és szabadidos, va-
lamint a kerékparos turizmus fejlesztése, illetve e beruhdzasok informatikai €s
infrastrukturalis alapjainak regionalis szintli tervezése, megoldasa. A komplex
kistérségi kornyezetvédelmi program a kistérség kornyezeti allapotat tarja fel, s
lehetdséget teremt a sziikséges beavatkozasok iranyvonalanak; a megvaldsitha-
tosag mértékének és azok fontossagi sorrendjének kijelolésére. A beruhazasok
megvaldsitasaval parhuzamosan prioritast élvez az egészséges élettér biztositasa;
a kistérség kornyezetallapotanak megorzése, javitasa; a természet-, a tdj-, és az
épitett kdrnyezet értékeinek védelme; illetve a mar karosodott kornyezet helyre-
allitasa.
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A kivalasztott kutatasi teriilet Egertdl délnyugati iranyban 5 km-re; az Eger-
szalokot és Demjént 6sszekotd ut keleti oldalan, a Maklanyi-volgyben fekszik.
Mint a régid egyik nagyberuhazasa htien tiikrozi a teriiletfejlesztési és természet-
, kornyezetvédelmi tervek; valamint a gazdasagfejlesztés €és a kdrnyezetvédelem
feltételrendszerének dsszehangoldsa kozotti lehetdségeket.

Introduction

Nowadays, new developing plans or more important recreational, industrial
and agricultural investments cause significant ecological changes with damaging
former seminatural habitats.

In the North Hungarian Region, important recreational developments have
started for using thermal waters. The destination point for one of the important
medical and recreational investments is the thermal spring and its surroundings
at Egerszalok, which is situated in the foothill area of the Biikk Mountains
(Biikkalja Foothill Areas), in Heves county, 5 kilometres to the south-west of
Eger (Fig. 1.). The thermal spring can be found next to the eastern part of the
road linking Egerszalok and Demjén villages, in the river basin of the Maklanyi
valley entering into the Lasko stream.

Geology of the study area

The bedrock of the river basin is built up from Late Triassic limestone (Berva
Limestone Formation, 240-235 Ma), Late Eocene beds (Szépvolgyi Limestone
Formation, Budai Marl Formation, 38 Ma) and Lower/Early Oligocene clayey-
marl, sandstone and manganesic clayey-marl (Tard Clay Formation, 37 Ma).
These layers were covered by volcanic formations joining to the Miocene exten-
sive volcanic activity in the Biikk Foreland (BALOGH, 1964; HAMOR, 1996;
CSASZAR, 1997; SZAKACS et al., 1997; POKA et al., 1997, PENTELENYI, 2002).
Next to Egerszalok, the materials of the Lower Rhyolite Tuff Complex or Gyu-
lakeszi Rhyolite Formation (17,4-20,4 Ma, eggenburgian-ottnangian) are origi-
nated from shallow, felsic, rhyolite magma chamber (Fig. 2.). In the upper part
of the valley, the Kertész valley-hill (238 m) and the slopes of the K&vago hill
(258,7 m) are built up from easily eroding non-welded ignimbrites. The base-
ment of the erosional valleys situated southwest-westward of Nagy-Galagonyas
and Galagonyas hill is made of phreatomagmatic tuffs, while the middle part of
the valley is built up from redeposited tuffs. There are harder, welded ignim-
brites in patches at the Maklanyi hill and its surroundings, or they cover large
areas at the mouth and the lower part of the valley. South of Galagonyas hill,
Oligocene sandy clayey-marl crops out to the surface. The Oligocene and Mio-
cene bedrocks are covered by red clays, loess and loess like sediments originated
from the Quaternary period. Fluvial clay, mud and sand can be found in the
alluvium of the Maklanyi valley.



The travertine mound as a special hydrogeological value...

63

,-” Biikk Foreland: * - _ _

- “Biikklaba Foothill Area '

\

\
== —~\~\'
!
'\
\
\
\
\
\
- 1
< < 4
7
N Biikk Foreland: /
\ .o . . 7 7
O Biikkalja Foothill Aréa
\ " . -
« Maklanyi valley -
A N s
oY N 4
UL o 20 km
N —
1000 : :
; E !
SN
800 2
5
600 , ay .
yival *;
400 4 = .
g/ I{“I =7
/ I".“ \
200 . il
J l‘l f)
200 400 600 800 1000 1200
| |
0 200

1400
400 600

Fig.1. Geographical position of the study area in the Biikk Mts. and at Egerszalok
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Fig.2. Geological map of the study area (after Poka et al. 1997).
Geomorphological investigation of the study area

The investigated study area is a low pediment surface divided by erosional,
erosional — derasional valleys and derasional valley heads in geomorphological
aspects (Fig. 5.). At the end of the Pliocene, during the Villanyium (2-1,8 Ma), a
new, younger and lower pediment was developed in front of the Biikk Moun-
tains under drier, semiarid climatic conditions (HEVESI, 1986, 1990; PINCZES et
al., 1993; MARTONNE ERDOS, 2000; DoBOS, 2000, 2002). The remnants of
above mentioned pediment surface — lowered by the pedimentation during the
Pleistocene — can be found at 210-250 meter height, at the top of interfluves
today.

The former, uniform pediment was planated and divided by new processes
during the Quaternary period. More tectonic movements and climatic changes
concerned the Biikk Foreland during the Pleistocene and the Holocene. Under
the periglacial circumstances, conditions of the surface development were con-
stantly changed. During the colder glacial periods, the surface planation was
dominated, while under the warmer interglacial periods the valley deepening
was intensified. The pediment was divided by the Maklanyi creek entering into
the Lasko stream. The line of the Maklanyi creek is regular, characterised with
phases of north-northeast and south-southwest or west and east direction. The
north-northeast direction is based on the bounder line between harder welded
and non-welded ignimbrites, and softer redeposited or phreatomagmatic tuffs.
The appearance of the creek probably was foreshowed by junctions and chess
board like tectonic lines in the Biikk Foreland.



The travertine mound as a special hydrogeological value... 65

At the beginning of the Pleistocene warmer and wetter climatic periods (in-
terglacials), new streams causing linear erosion appeared instead of the inter-
mittent streams (PINCZES, 1956, 1968; MARTONNE ERDOS, 1972a, 1972b, 2000;
HEVESTI, 1986, 1990; DOBOS, 2000, 2002). The valley of the Lasko stream is one
of the oldest valleys in the Biikk Foreland (HEVESI, 1978), so its tributary val-
leys have become beautiful terraced, erosional valleys, too (Fig. 3.).

Fig.3. The upper part of the Maklanyi valley with remnants of the Pliocene pediment
surface, a fluvial inselberg, Pleistocene fluvial terraces and Holocene alluvium
(Dobos, A.)

As the affluent of the Lasko stream had divided the surface, new tributary
valleys of northwest and southeast direction have begun to deepen into the
slopes. These valleys are more or less erosional, erosional-derasional valleys.
Nowadays, we can observe the development of deep erosional water cuts at
some places. The valleys divided into the rhyolite surfaces have formed an ero-
sional inselberg. They have excavated the slopes where the physical and chemi-
cal weathering, the deflation, mass movements and the sheet wash have created
characteristic cones in the Biikk Foreland called "hive stones" (Fig. 4.)
(MARTONNE ERDOS, 1972B; HEVESI, 1978; BORSOS, 1991; BARAZ, 2000).



66 Anna Dobos — Tibor Pelyhe — Bertalan Estok — Péter Antal

Fig. 4. The “hive-stones” as characteristic morphological and cultural elements in the
Biikk Foreland are situated in the Maklanyi valley (Dobos, A.)

The Pleistocene fluvial terraces that appeared in different levels above the al-
luvium verify the changeable efficiency and transportation competency of the
Maklanyi creek (Fig. 5.).

During the glacial periods, the frost weathering was very intensive. The out-
crops of the rhyolites and welded ignimbrites froze, the finer sediments disinte-
grated into smaller grains, so the rate of finer sand grains increased. The fine,
plastic sediments filled up with water have redeposited slopeward above the
permafrost layer. The whole surface was eroded by slow gelisolifluction. There
are derasional valleys, dells and erosional-derasional valleys deepening into the
slopes.

The gelisolifluction, the congelisolifluction and the pluvionivation were the
major causes of the planation of the surface. During the cold glacial periods, the
deflation formed “hive stones” and higher pediment surfaces.

The alluvium of the Maklanyi creek of 100-200 metre width varied with
some back marsh formed during the Holocene. The slopes being steeper than 15°
are eroded intensively, so this area can be categorised as strongly endangered by
soil erosion.

The most important interest of this river basin is an antropogenic formation,
which can be preserved by human interference only. This is the travertine
mound. In 1961, during the exploration of petroleum fields around Demjén the
No. De-42. exploration well was deepened here. Oil was not found here, but the
thermal water sprang from the well (No. K-4(9-2). thermal well) to the surface.
Since then thermal water of 8 000 000 m® has broken out into the surface, calcite
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of 1000 m’ has segregated and a travertine mound of 2500 m* has been formed.
The water spouting from the well contains sodium, sulphur, and calcium-
magnesium hydrogen carbonate and a number of other valuable components
(Table 1.). Its temperature is 67C°, it can be categorised as medicinal, fossil
(20 000 year old), deep karstic water.
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Fig.5. Geomorphological map of the study area (Dobos, A. — Pelyhe, T. — Estok, B.
— Antal, P. 2003)

Because of the high carbon dioxide, the pH of the water is (between 6,3-6,7)
mildly acidic, containing lots of calcium in the form of calcium hydrogen
carbonate. As consequence of carbon dioxide escape from the flowing water, and
the decrease of water temperature, the amount of dissolved calcium ions also
diminishes. This causes the condensation of calcium around the points of
effluence, and during its accumulation it forms varied tetaratas, terraces and
basins (Fig. 6.). The permanent water supply is the guarantee for further
evolution of the travertine mound. The eastern part of the travertine mound
develops today, calcium layers accumulate in some millimetre thickness onto
each other, creating a wavy surface and some centimetre or decimetre wide
rimstone pools. The permanent water cover has ceased in the western side of the
travertine mound, so that former micro-landforms have eroded, the stone has lost
its white colour, it has become grey coloured and dried (Fig. 7.). The insolation
weathering processes, the deflation, the frost weathering, the sheet wash and the
erosion from human activity have contributed to the destroying of landforms.
The vegetation has already occupied the devastated territories at some places.
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Fig.6. The travertine mound with beautiful varied tetaratas, terraces and basins. The
permanent water supply is the guarantee for the further evolution of the rimstones at the
eastern part (Dobos, A.)

Fig.7. The permanent water cover has finished at the western side of the travertine
mound, so that former micro landforms have eroded, the stone has lost its white colour,
it has got grey coloured and dried (Dobos, A.)
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The travertine mound as a new ecological biotop

The travertine mound in its environment is not only a foreign, individual
element from a morphological point of view, but as a new biotop its ecological
potential creates favourable conditions for the appearance of new valuable spe-
cies. Cianobacteria (Thiobacillus sp.) oxidizing reduced sulphurous compounds
are only able to live next to the thermal well, because the water temperature is
67°C. Their chemolitotroph activities are indicated with yellow, downy,
filamentous segregations (Fig. 8.). Moving away from the source of the thermal
water, Oscillatoria spp. and Lyngbia spp. appear in the water of 50°C, they form
dense, green, dark green parallel thallus.

The rimstone pool, the travertine terraces and their microvegetation are recent
representative elements of the fossil thermal micro-communities. A
hydrogeological formation like this is the travertine mound of the Pamukkale in
West Turkey. The water of thermal wells flows through swimming pools as a
lukewarm small creek, first crossing an area characterised with reed and bulrush
(Typha latifolia/angustifolia), then through a willow wood (Salix sp.), and after
reaching the asphalt road, it enters the Lasko stream. The length of the creek
from the spring is about 950 metres.

The thermal spring and created travertine mound are valuable biotops, it is
confirmed with the result of algological investigations too. MILINKI & ESTOK
dealt with the floristic investigation of algae living next to the source of springs
in 1998. We have complemented their results since 1999 with new floristic and
hydrochemical data gathered from the lukewarm middle part of the thermal
creek (Table 1.). The Potamogeton crispus L. and Vallisneria spiralis L. form
clear, individual substances at some places. Beside these species being the most
frequent, Zannichellia palustris L., Sium erectum Huds. and Reynoutria
sachalinensis (Schm.) Nakai can appear here. This phase of the creek showed
more varied contents of alga flora because the upper part of the creek is bordered
with dense vegetation cover (Phragmites australis, Typha sp.).

In periphiton samples, Diatomas: Achnanthes spp., Cocconeis placentula
Ehrb., Cymatopleura elliptica (Bréb.) W. Smith, Cymatopleura solea (Bréb.) W.
Smith, Fragilaria ulna (Nitzsch.) Lange-Bertalot, Gomphonema truncatum
Ehrb., Gyrosigma acuminatum (Kiitz.) Rabh., Hantzschia amphyoxis (Ehrb.)
Grun., Melosira varians Agardh, Nitzschia spp., Nitzschia linearis W. Sm.,
Nitzschia sigmoidea (Nitzsch.) W. Smith, Rhoicosphaenia abbreviata (Agardh)
Lange-Bertalot, Surirella elegans Ehrb. (Bacillariophyceae) were dominated
during winter and early springtime. After getting better conditions of water tem-
perature and light relations, the stand of Potamogeton crispus L. and Vallisneria
spiralis L. forms dense reed-grass fields in the whole stream channel in spring
and summer. Mixed and homogenous stands could be observed. Among them
more filiform green algae species, Spirogyra sp., Cladophora sp., Pithophora
sp.(Chlorophyta) could be found.
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Fig.8. The characteristic microflora of the travertine mound are cianobacteria
(Pelyhe, T.)
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Table 1.: Hydrochemical and bacteriological characteristics

Water quality charac- Unit of No. DE-42. Creek of the thermal spring
teristics measure- Well*
ments 18/04/1987 31/07/2001 05/03/2002
Air temperature °C 20,5 28,8 12,0
Water temperature °C 67,0 35,0 20,2
Dissolved oxygen mg/L 0 4,1 7,02
Oxygen saturation % 0 60 80,7
Ammoni-um ion (NH,-N) mg/L 0,62 <0,05 <0,05
Nitrite (NO,-N) mg/L 0 0,09 0,01
Nitrate (NOs-N) mg/L 0 2,3
Ortophos-phate (PO,-P) ug/L - 100 98
Total phosphate PO, mg/L 0,06 - -
pH 6,32 7,84 8,0
Specific electric conductiv- uS/cm - 696 771
ity at 20°C
Iron mg/L 0,10 <0,04 <0,05
Manganese mg/L< 0 < <
p-basic capacity mmol/L - - -
m-basic capacity mmol/L - 6,1 5,7
Total degree of hardness CaO mg/L |- 167 159
Sodium mg/L 65 87 110
Potassium mg/L 6 13,4 13
Calcium mg/L 147 76,5 76
Magnesium mg/L 31,2 26 23
Sulphate mg/L 68 73 110
Hydrogen carbonate mg/L 630 - -
Sulphide mg/L 3.3 - -
Chloride mg/L 28 32 40
Bromide mg/L 0,23 - -
lodide mg/L 0,031 - -
Fluoride mg/L 1,7 - -
Meta tartaric acid mg/L 11
Meta silicic acid mg/L 57 - -
Free carbonic acid mg/L 397 - -
Arsenic mg/L 0,024 - -
. . . Unit of measure- 12/11/2001.
Bacteriological characteristics Creek of the
ments No. D-42. well .
thermal spring
;l)“l(;t:lltl ;1:1;171)(%‘ of rudimentary Ind/ 1 ml 0 350
Number of Coliform at 37 °C Ind/ 1 ml 0 2
Number of Thermotolerant
coliform at 44 °C Ind/ 1 ml 0 0,1
Number of Enterosoccus at 37 °C Ind/ 1 ml - 1,1
Number of Clostridim Ind/ 50 ml - 3440
Salmonella 50 ml - 0

* Investigation results of the National Institute of Public Health (OKI), 1987.
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The Euglena klebsii (Lemm.) Mainx., Euglena spirogyra Ehrb., Phacus cau-
datus Hiibner (Euglenophyta) and Closterium moniliferum Bory Ehrb., Cosmar-
ium spp. could be detected in entangled, some metre length bundle of yarn in
case of thread-like algae. There is a concrete basin near the road, the creek flows
through it towards the Lasko stream. In this concrete basin, the trichomata of
Oedogonium sp. (Chlorophyta) sometimes composes “collar-like fur” in leaves
of Vallisneria spiralis L.. Less algae species live in the creek in summer, be-
cause the water temperature is above 30°C. The Fragilaria ulna, Cocconeis pla-
centula, Melosira varians, Nitzschia sigmoidea species can be found here for the
whole of the year.

We identified a special and rare red algae species, the Thorea ramosissima
Bory (Rhodophyta), in the creek of the thermal spring in 1999 (PELYHE &
BALOGH, 2000, Fig. 9.). Its occurrence in Hungary has been registered by
FILARSZKY (1930), UHERKOVICH (1957) and TAMAS (1958, 1959) earlier.

The Thorea ramosissima appears periodically in the lukewarm, middle phase
of the creek during the year. It can be observed in late autumn or especially dur-
ing the winter-spring time, it sometimes appears in masses. It could be shown in
the creek from December in 1999 to the end of May in 2000. It could not regis-
tered at all during the summer. During the mentioned period, the Diatomas
growed along an approx. 30-metre length and more than 60 smaller and bigger
individual thallus could be seen here, the longest trichomata reached 2 meter
length. The Thorea inserts into solid surfaces and rocks in the water, but some of
them appear in the mud. The young individuals being some centimetre in diame-
ter became fixed in the surface of the water-plant.

Fig.9. The parts of diverging thallus in the case of Thorea ramosissima Bory
(Rhodophyta)(Pelyhe, T.) (Pelyhe, T.)
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The red algae generally appear in an environment where the water tempera-
ture is between 14-25 °C and the rate of the dissolved oxygen is 5,46-7,32 mg/I
(72-84%). The results of pH-measurements (7,9-8,1) and the measurements of
the specific electric conductivity at 20 °C (750-825 puS/cm) were stable, only
some changes could be shown. We have only some information about its hy-
droecological requirements and the reason of its sporadic spreading. These spe-
cies prefer territories where the climatic and hydroclimatic conditions are bal-
anced. The water quality of the creek could be classified into the first and the
second categories (excellent and good category) according to the Hungarian
Standard on the Quality of surface water, quality characteristics and classifica-
tion No. MSZ 12749: 1993.

Land use changes, medical and recreational developmental trends

From the ecological point of view, the river basin of the Maklanyi valley
formed a unique landscape with its interesting geological, morphological (Mak-
lanyi hill - fluvial inselberg, “hive stones”, valuable geological sequences), cul-
tural (“hive-stones”, Maklanyi castle), botanical, zoological and landscape val-
ues before the drilling of the hydrocarbon exploration well.

The travertine mound evolved in consequence of the human processes is a
new morphological element of the landscape. The utilisation of the thermal wa-
ter creating the largest live travertine mound in Central Europe began in the
1960's. The co-operative farm in Egerszalok used the water for heating green
houses after 1961. The salt segregation has caulked the conduits soon, so they
were picked up. After the suspension of economic utilisation, there was a free
beach until 1990. The local government in Egerszalok has used this territory
with yearly renewing rental treaty since 1990. The thermal bath and its surround-
ings are private property at present, so the bath can be visited after paying an
admission fee only.

For years, the main aim has been to realise an integrated land use investment
here, by building a medical hotel, thermal bath and lake. The plans for this de-
velopment have not taken into consideration botanical and zoological values of
this area, and the hydrogeological and geological values examined from a nature
and landscape protection aspect have got special attention in only one of the
plans.

The territory next to the travertine mound and the Maklanyi valley has been
uncultivated areas for years, only the middle part of the valley is under cultiva-
tion today. This area being in seminatural conditions can lose its original func-
tion of an ecological channel, because of the development. This medical and
recreational investment completed with infrastructural developments stretches
into the whole territory of the river basin, but the lower part of the Maklanyi
valley is getting into prominently endangered position (Fig. 10.).
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(based on Eger, Architectural Office, 2000).
Summary

The expectable drastic changes in land use deserve special attention in our
study area, because the nature protection of the travertine mound was already
launched by OKHT in 1984. The legal protection was not materialised, because
there were not enough financial benefits and the protection proceedings were
stumbled. The local government fenced off the travertine mound in 1994, in that
way it secured the protection status of the object and the inner margin of its
groundwater protection area temporarily. The thermal well itself is not under the
official protection, so its economic utilisation offers unlimited possibilities.
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