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This paper is aimed at a short characterization of the stratigraphy of Neogene 
brown coal deposits in Hungary.

Brown coal deposits are known in Hungary from all Miocene stages (Fig. 1). 
They are found in several areas and at different stratigraphic levels according to their 
palaeogeographic and tectonic position.

Brown coal seams generally occur in the marginal areas of the deep basins and 
in intramontane molasses (Fig. 2). These coal seams lie in some areas on older as a 
basal seam. In other areas they are observed as intermediate members of a cyclic 
sequence locally several hundred-meter-thick (freshwater, brackish and marine).

Two, relatively small brown coal seams of Eggenburgian age have been known 
for 25 years under the “Lower Rhyolitic Tuff” Felsőnyárád, Borsod basin, N Hun
gary. Ottnangian coal seams, mined for a long time in the N Hungarian region (Bor
sod, Nógrád) as well as in W Hungary at Brennbergbánya. In Borsod, the brown 
coal-bearing sequence of cyclical structure is transitional, to the Karpatian. The 
presence of Ottnangian and Badenian brown coals is indicated in several localities in the 
Mecsek—Bakony—Vértes—Dunazug and Börzsöny Mts areas. The Middle Badenian 
brown coal deposits at Hidas are the most important in the Mecsek Mts. These 
deposits have been mined earlier. There are brown coal indications in the Ottnangian 
as well. Both the Várpalota and Herend occurrences in the Bakony Mts are Middle 
Badenian. The Várpalota brown coal deposits are now being mined. Mining at Herend 
was carried out only temporarily, just like at Hidas. The first coal mine in Hungary 
was established at Brennbergbánya in 1759; it was closed down in the 50s.

The map also shows several small Middle Miocene (Ottnangian —Badenian) coal 
deposits in the Hidas and Mecsek areas. There are small occurrences near Nagygörbő 
and Devecser (on the basis of one borehole per locality), and also at Balatonföldvár, 
Pusztamiske and Kapolcs (in the Bakony region), NE of there at Fehérvárcsurgó — 
Gánt, near Tököl and Dömös and in the Börzsöny Mountains (Nógrádverőce, etc).

Upper Sarmatian brown coals (or lignites) are known in some localities of 
Transdanubia, at Inota, Csákvár, Mány and in N Hungary (at Felsőnyárád and 
Edelény in the Borsod basin, as well as in the Cserehát region). The seams are better 
developed in the surroundings of Edelény where lignite had been mined before.

Lower Pannonian formations, recently placed into the Miocene, bear consider
able brown coal and lignite seams in N Hungary, in the surroundings of Szendrő, 
Rudabánya and Komjáti. In the Szendrő, Rudabánya, Szuhogy, Galvács and Abod 
areas these deposits had been mined for some time. Sites are also known in the 
Rakaca, Debréte, Teresznye and Szuhafő areas, along the margin of the Szendrő — 
Rudabánya and Gömör Karstic Mountains. A Lower Pannonian deposit is known in 
Transdanubia, in the Várpalota area near Öskü.
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In the Upper Pannonian beds there are considerable brown coal seams mixed 
with palaeo soil and detrital wood (lignite). Very large swamp areas were formed in 
the marginal areas of the Pannonian sedimentary basin.

The Cserhát — M átra—Bükkalja lignite seams are dipping down to 300 m and 
growing thinner from the margin of the North Hungarian Range towards the plain. 
The relationship of these with the generally thin seams in known several parts of the 
plain as well as with the very small occurrences at different depths in Transdanubia, 
is not exactly known. It is certain that largest swamps in the area of the present 
Hungary existed in the Pliocene.

The most important brown coal and lignite occurrences are as follows:

1 Eggenburgian brown coal bearing sequence
The 300 m thick Eggenburgian Felsőnyárád Formation under Ottnangian 

rhyolite tuffs contains two coal seams. Reconnaisance of the seams is completed and 
further exploration is suspended. The limnic seams bear no fauna, although they 
often contain beds with siderite nodules, indicating a palustrine facies. The cover is 
well studied. A brackish fauna appears approximately 15 m above the seams. Mytilus- 
and Pirenella-bearing assemblages alternate according to the oscillation of the shore
line. Mytilus-bearing assemblages can be found in the agitated, sandy part of the 
shoreline whilst Tympanotonus —Pirenella associations prefer sludgy coastal plains, 
overgrown by vegetation.

With the progress of transgression, assemblages appear that are characterized 
by the predominance of Pitaria and Turritella as well as Flabellipecten belonging to 
several types. These communities indicate a normal-salinity shallow sublittoral en
vironment. The Felsőnyárád Formation is of Eggenburgian—age a fact proved by 
its position as well as by micro- and macrofaunal studies.

2 Ottnangian—Karpatian brown coal bearing sequences

2.1. Brenn berg bánya
The average thickness of the coal bearing sequence at Brennbergbánya is 50 to 

60 m, with a 4 to 10, seldom 15 m thick basal seam. The fauna is rather poor, only 
coalified faunal remains (Brotia sp., Unio sp. and Bythinia) were found both in the 
footwall and the hanging wall of the coal seam. The seam is lenticular derived from 
a lacustrine marsh, as the upper 50 m thick sequence. Its age is Ottnangian, determin
ed on the basis of its stratigraphy. Its fauna and flora is insufficient for a biostratigraphic 
age determination.

The brown coal seam continues into Austria. Before the mine closed down 
mining was going on under Austrian territory by agreement between the two govern
ments. Since the most significant parts of the seam have been extracted, it is estimated 
that there is very little Brennberg coal left.

2.2. Nógrád (Salgótarján) brown coal basin
The brown coal bearing sequence in the Nógrád basin (Salgótarján Brown Coal 

Formation) is 40 to 180 m thick and generally accommodates 3 seams. Exploitation 
of these seams and the study of their fossil flora and fauna started in the past century. 
Industrial coal reserves are low today. The formations are Ottnangian as evidenced 
by foraminifers, pollen, nannoplankton and macrofauna.

The sequence can be divided into 3 members and contains a characteristic fauna:
The lowermost (Nógrádmegyer) member, is a 20 to 40 m thick continental,
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fluviatile and swamp formation with fossil vertebrates. Mastodon, Prodinotherium, 
Testudo, etc were found.

The middle (Kisterenye) member contains 3 coal seams. The lower seam is limnic, 
with coalified plant remains and represents a freshwater—marsh facies. Rocks, 
bearing a characteristic Congeria fauna follow and contain the second seam represent
ing, an oligohaline —mesohaline estuary. The overburden is represented by nearshore 
brackish lagoon facies (Vizslás Sand and Mátranovák Claymarl Beds) with a Cardium 
fauna beds rich in trace fossils, ichnofossils and fish remains.

The hanging wall of the Salgótarján Brown Coal Formation is composed of beds 
bearing a purely marine Chlamys fauna (Egyházasgerge Sandstone Formation).

2.3. Borsod basin
In the eastern part of the Borsod basin the thickness of the brown coal bearing 

sequence exceeds 300 m. Seams in the eastern part of the basin are paralic, as evidenced 
by their fauna. The complex is Ottnangian possibly extending into the Karpatian. 
Most of the complex belongs to zone NN3. It was formed by a oscillatory transgres
sion during which swamp intervals were interrupted by nearshore brackish lagoonal 
shallow water marine facies. Eleven macrofaunal assemblages have been distinguished 
which, due to their facial sensitivity, were suitable for the reconstruction of the 
palaeoenvironment and provided important data on the evolution of the basin.

Among the 11 associations 3 are brackish (with Brotia, Congeria, Theodoxus) 
3 are transitional with both brackish and marine environments (Mytilus, Ostrea, 
Psammobia) and five are marine (with Pitaria, Anadara, Corbula, Zostera — Spirorbis). 
It can be clearly seen from the enclosed profile that the first significant ingression 
occurs after the IVth seam. Marine episodes are often observed between seams 
although these are not so significant as the first ingression.

In the so-called western basin area (between Egercsehi and Ózd) few fossils have 
been found so far. The facies analysis of the sequence is still going on.

It can be concluded, that the three most important Ottnangian brown coal areas 
in some respects differ from each other. The Brennberg area is a local lacustrine— 
palustrine formation without detectable connections with the sea. The Salgótarján 
Brown Coal Formations are due to the Ottnangian transgression, forming a continu
ous transition between the freshwater—marsh to the estuary and lagoonal environ
ment. No marine faunas or formations are know in the area from this period. The sea 
over flooded the site only in the Karpatian. The brown coal and fauna of the Borsod 
basin, in contrast, evidence frequent ingressions as early as the Ottnangian. The area 
covered by five main seams in Borsod and three seams in Nógrád as shown on the 
map is relatively large, although their productivity is expected to be low.

3. Badenian brown coal bearing sequences
3.1. Her end
The thickness of the brown coal bearing sequence in the Herend region is 20 

to 25 m. Extent and reserves of the seams are small, the quality of the brown coal 
(lignite) is also poor. Mining is at present suspended.

Three seams are known in the sequence. The lowermost, Illrd  lacustrine seam 
is of autochtonous type. The footwall is lacustrine clay with CaCOs concretions, 
bearing Brotia esheri, Planorbis sp. Seams II and I are allochtonous and bear a 
brackish fauna.

Clayey beds between the seams bear palustrine assemblages with Planorbis, 
Helix, Brotia and Unio predominant. They also contain partly brackish Theodoxus
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and Hydrobia-bearing assemblages in the lower part. Assemblages characterized by 
the appearance of the predominant Pirenella picta mitralis in the clay interbeddings 
with carbonate mud occur in the upper intervals. The overburden of the brown 
coal-bearing sequence contains fossil assemblages representing an upward transition 
to the marine Corbula-bearing beds with an abundant and varied Mollusca fauna.

3.2. Várpalota
The Várpalota brown coal bearing sequence usually comprises one coal seam 

only. The footwall is continental clay without fauna. Planorbis and Lymnea were 
found in the brown coal seam, evidencing freshwater environment. The cover, 
however, bears a brackish fauna. The immediate hanging wall contains a Congeria, 
Theodoxus and Bulimus-bearings assemblage. Then follow beds with leaf—im prits, 
and fossil fish. The Bulimus—Theodoxus-bearing assemblage appears again higher 
up in the sequence. The sedimentary cycle ends with a 1 to 2 m thick clayey coal bed.

The faunal study revealed that the coal had been formed in the lagoonal part of 
the Badenian sea, where brackish conditions became predominant after a swamp
forming cycle.

Most of the coal is of poor quality in the generally 5 m thick seam. It is used in 
electric power plants.

3.3. Hidas
Hidas is the type area of the Middle Badenian Hidas Brown Coal Formation. 

The brown coal-bearing sequence is 30 to 110 m thick and comprises 7 seams. The 
low-quality Hidas brown coal (lignite) was mined since 1860 with long interruptions. 
No coal has been brought to surface the 60s. Faunistically, the sequence is divided 
into three parts. The lower member bears assemblages with Unio, Planorbis, Brotia. 
The middle part is characterized by as Hydrobia, Cerithium and Rissoa assemblages. 
Ostrea, Anomia, Cardita, and Corbula assemblages occur in the upper part. Thus 
the lower, middle and upper parts bear freshwater, brackish and marine faunas, 
respectively.

There are also local interbeds of different facies. The Ostrea, Anomia and 
Pecten-bearing intercalations appear in the hanging wall of seam VI, as a record 
of the first marine ingression.

These brown coal seams are most probably of paralic origin, as evidenced by the 
marine ingressions. Coal formation took place in a lagoonal part of the Badenian 
sea, where swamp conditions prevailed periodically due to sea level oscillations. Both 
the footwall and the hanging wall of the Hidas Brown Coal Formation are shallow 
water marine sediments. The study of their fauna showed that the footwall is Lower 
Badenian and the hanging wall is Upper Badenian.

The foraminifers from the ingressive bed sequence are Middle Badenian.

4 Sarmatian brown coal bearing sequences
Upper Sarmatian brown coal and lignite seams are relatively thin and of low 

quality. Therefore, their mining is not economical in either of the localities. However, 
the Borsod coal (Edelény) had been mined before. The age of the seams has been 
defined on the basis of their position as well as by palaeontological evidence.

5 Pannonian brown coal bearing sequences
Pannonian formations of characteristic biostratigraphy and lithology are re

presented by sequences 100 to 600 m thick in the marginal areas of the basin and
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Fig. 3. Production data of the Borsod, Nógrád, Várpalota and Mátraalja mines 
(based on different sources)

1 Mátraalja open-pit mine Visonta, 2 Borsod, 3 Nógrád, 4 Várpalota, 5 Mátraalja the former open-pit mine et Ecséd,
6 abandoned subsurface mines at Mátraalja
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contains important lignite reserves. Their extraction, however, is economical only 
if strip-mining is used. In the vicinity of Visonta, the Thorez open pit mine produces 
7 million tons of lignite annually. This lignite is burned in electric power plants.

This production rises from exploitation of Hungarian coal basins (Fig. 3 and 
Table 1).

Data for 1980 of Neogene coal mines and explored areas (after J. F ülöp, 1981)
Table 1
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