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INTRODUCTION

"He is the Lord of the Earth 
who measures and conquers its depths"

(Hardenberg-N ovalis)

The importance of mineral resources has been steadily increasing since World 
War II. The geopolitical rearrangements failed to produce an equitable distribu
tion. The unbalance resulted in multiple economic difficulties and political 
conflicts. The ’’energy crisis” connected with the local wars in the Middle East 
(1973) brought about an almost general hausse of the mineral commodities on the 
world market. This had a negative effect on the economy of the countries which 
have to import mineral raw materials; Hungary; one of these, was forced to make 
better use of her domestic resources.

In the process of exploitation and utilization of mineral resources, mining is 
preceded by geological exploration. In 1973, the Hungarian Government took the 
necessary measures to foster mineral exploration. The first results, ensuing tasks 
and further prospects were reviewed and summarized at a National Geological 
Conference organized by the Central Office of Geology in 1976.

The Hungarian Geological Society has always considered as one of its main 
objectives and tasks to promote the better knowledge of Hungary’s mineral 
resources. In the 1970s particular attention was paid to the scientific and 
economic problems concerning the exploration of bauxite, coal, hydrocarbons, 
and polymetallic ores.

On 14 February 1977, the Historical Section of the Hungarian Geological 
Society held a Colloquium in Budapest on the ’’History of Mineral Resources Ex
ploration in Hungary from the Beginnings till 1945”. The abridged lectures were 
published in vol. 110, No 1 of ’’Földtani Közlöny” (Bulletin of the Hungarian 
Geological Society) in 1980.

For the present volume, edited for the 28th Session of the International Geo
logical Congress (July 1989, Washington, D.C., U.S.A.), the texts have been 
completed and revised by the authors. Tables, figures and bibliographical refer
ences have been added.

The idea is to provide a modest contribution to the worldwide history of min
eral exploration by the example of a central European country with an ancient and 
prestigious tradition in the fields of mining and geology.
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The better knowledge of our planet Earth, its resurces, past and present 
processes, is indispensable for sustainable development, implying a scientifically 
well founded management and protection of the geosphere and the biosphere. This 
activity may seem less attractive and less sensational than space research. 
Nevertheless, it is crucial for the future of Mankind.

G. CSÍKY
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PREFACE

V. SZÉKY-FUX

The historical time interval dealt with can be divided into two basically differ
ent periods:

1. The first period covers the time-span from the beginnings till the end of the 
first World War. It is characterized by the mining of Au, Ag, Pb, Zn, Cu, Fe, hard 
coal, soft coal and rock salt flourishing since the time of the Árpád dinasty (11 — 
13th c.) The Carpathians offered a rich store of minerals from Selmecbánya across 
the Szepesség, Gutin Mountains, and Transylvania down to the mining area of 
Krassó—Szörény in the Bánát. Intensive geological exploration was started 
around the middle of the 19th century.

Some excellent university professors (e.g.: JÓZSEF Szabó, Antal Koch) and 
the small, but very talented geological staff of the Royal Hungarian Geological In
stitute (the Geological Survey of Hungary) created in 1969 (to mention but a few: 
Miksa Hantken, Károly Hofmann, János Böckh); established the outlines of 
the geological setting of Hungary with admirable efficiency, created the nomen
clature of Hungarian geological formations and their stratigraphic subdivision.

The basic geological mapping of the country and the close geological mapping 
of the mining areas joined with some monographical studies were started. Mono
graphs were produced by Hungarian geologists about the areas of Dobsina, Nagy
bánya, Felsőbánya, in the Transylvanian Ore-Mountains and the mining district 
in Krassó—Szörény county, outlining the basic principles of mineral exploration. 
The Hungarian agrogeological exploration and mapping, started by BÉLA INKEY in 
the 1905s also has acquired international reputation.

The first promising results of Hungarian hydrocarbon exploration were ob
tained by cooperation between the geologist Hugó Böckh, and the physicist 
LoráND EÖTVÖS in the area of Kissármás (Transylvania) and Egbell (Nyitra 
county). Till the end of the first World War the bases of further mineral deposit 
exploration have been laid down in a country extremely rich in mineral resources.

2. The second period begins with 1920. Exploration in postwar Hungary, which 
has lost her rich mineral resources as one of the consequences of the Trianon 
Peace Treaty, began laggishly. Yet some years later an intensive geological 
exploration and mining activity was started again. Some of the leading geologists
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at that time were: Pál Rozlozsnik, Emil SCHERF, Zoltán Schréter, Károly 
Telegdi-R oth, Elemér Vadász, Aladár Vendl, Gyula Vigh, István Vitális. 
Exploration was focussed on the remaining coal basins. Some new maps were 
completed and new mineral resources discovered. Detailed agrogeological map
ping was continued, covering the Great Hungarian Plain, under the direction of 
Péter Treitz.

Special emphasis was laid upon hydrocarbon exploration yielding some promis
ing results. By systematic exploration a small oil field was discovered at Bükkszék 
(1937). With the help of foreign capital, under the direction of Simon Papp the 
significant Budafapuszta oil field was discovered in the same year. Bauxite 
exploration was successful in Transdanubia. Ore exploration was started first in 
the area of Telkibánya (Tokaj Mountains), and later in the Mátra Mountains at 
Recsk and Gyöngyösoroszi. In the area of Úrkút (Bakony Mountains) manganese 
ores in the Rudabánya Mountains iron ores were explored. Mapping some parts 
of the Tokaj Mountains was aimed at the exploration of fire-clay and kaolin. 
Several small enterpreneurs were busy with the development of some peat 
deposits. The agrogeological mapping over the plains was continued successfully 
aimed at soil amelioration. The first observation wells to control the groundwater 
level were also completed in this period.

After the beginning of the second World War, bauxite and petroleum produc
tion was increased. A large-scale geological mapping and exploration begins over 
the areas rejoined with the country in the Northern Highlands and Transylvania. 
All these intensive activities came to a sudden stop when the country was overrun 
by the war machine.

The recovery from the aftermath of the war and the renewed upswing of geo
logical exploration are parts of another story—not being told in this volume.

VILMA SZÉKY-FUX 
Kossuth Lajos University 
Department of Mineralogy and Geology 
4010 DEBRECEN 
Egyetem tér 1.
Hungary
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ONE THOUSAND YEARS OF MINING OF NON-FERROUS 
ORES IN HUNGARY (896— 1918)

L. ZSÁMBOKI

The industrial scale exploitation of the non-ferrous ore deposits of the Car
pathian Basin, apart from the gold production carried out by the Romans in 
Transylvania (Dacia), was started after the Hungarian Conquest, i.e. after 896 
A. D. In the 13—14th centuries the production of noble metals in Hungary was of 
worldwide importance. According to certain estimations some 80 per cent of the 
European gold production, i.e. 30 per cent of the total world output, and the 25 
per cent of the silver output came from Hungary. The highest copper production 
in Hungary was reached by the 15—16th centuries, when through the Thurzó- 
Fugger enterprise, Hungarian copper production became a decisive factor of the 
continental copper market. The role of exportation non-ferrous Hungarian ores 
diminished by the end of the 18th century, while their role on the national market 
became insignificant by the end of the 19th century.

Historical Hungary (practically the total area of the Carpathian Basin) had 
four districts with valuable non-ferrous ore deposits: the Garam region (called 
Lower Hungary after the beginning of the 16th century), the Gömör—Szepes 
Ore Mountains and its vicinity, the Szatmár region with the Gutin Mts. and 
the Transylvanian Ore Mts. Short-lived or insignificant non-ferrous ore pro
duction was carried out, and partly is still going on in the Mátra, Tokaj and 
Börzsöny Mts, too.

Utilization of the Non-Ferrous Metals before the Hungarian Conquest

The traces of prehistoric and early ancient ore mining are extremely difficult 
to detect. Utilization of the local mineral resources is, however, proved by rich 
archaeological finds of the Copper Age, starting in the Carpathian Basin cca. 
2300 B. C. In the Middle Bronze Age (11 — 12th century B. C), in the Tisza— 
Transylvania region and Transylvania itself, native gold and copper were ex
ploited. Data are also available about the processing of native copper coming from 
the Mátra Mts. Gold panning has been carried out since the most ancient times 
on Transylvanian rivers; on Aranyos (Ariepl), Fehér-Körös (Crisul Alb), Ompoly,
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Maros (Murejul) etc. No data are available, however, on the utilization of silve 
in Hungary.

The Romans were the first to undertake systematic, industrial scale exploratio 
for non-ferrous ores of the Carpathian Basin. Having occupied Dacia and orgar 
ized it as a province, their primary aim must have been to get hold of the alread 
well-known gold districts (A. D. 107). Several remains of the Roman minin 
operations, such as adits, barrages, reservoirs and channels, testify to an alread 
advanced level of technology. According to different estimations in the Aranyos 
bánya—Zalatna—Nagyág—Karács (Baia de Ariej—Zlatna—Sácárímb—Carae 
region of some 800 square kilometres about one thousand tons of raw materű 
were mined during the 160 years of Roman occupation.

Some authors think that even during the stormy period of migrations Transyl 
vanian gold mines were kept operating. In the North, at Selmecbánya (Bansk 
Stiavnica) and at 0-Radna (Rodna) regular silver ore mining was going on.

From the Hungarian Conquest till the Mid-16th Century

Mining was an integral part of the organization of the Hungarian State in th 
9—10th centuries. As early as the occupation of the Carpathian Basin, the lead 
ing princely tribe made sure of controlling the rock-salt mining, the iron produc 
tion sites, and the sites for production of non-ferrous and noble metals. N 
non-ferrous ore deposits were known between the 10—14th centuries that origi 
nally had not been a princely, or royal property. Beside and independently of th 
regional system, arranged to royal regulations as counties, rock-salt and iro 
production sites and sale had also developed. This might be also true for the pre 
cious metals. According to certain sources, these forms had existed already befor 
the period of the Hungarian Conquest. (On the basis of the highly develope 
goldsmith’s craft and armament we can assume the organized raw material suppl 
of the invading Hungarian tribes.) Data are available of the fact that the raidin 
Hungarians (953), joining forces with the Moravian tribes, occupied Bohemia 
silver mines and had it operated for their own benefit for some ten years. Dat 
are also known that Hungarians bought slaves versed in mining practices, fror 
the 9th century.

During the reign of the Árpádian- and Anjou-House kings (9—14th century 
the mining of noble metals was flourishing (Fig. 1). Its role also during the ne> 
150 years remained important for the country’s economic life. Still, concernin 
the economic life of the country, the extreme richness of the mineral deposits wa 
far from being advantage us. In exchange for the products of the ore mines (gol 
and silver coins) Hungary received all the products from Europe, and from th 
Middle East. This fact led to the decline of the home industry on the one hanc
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while on the other hand, due to the large-scale flow of the money out of the 
country the capital required by the mining and other industries in the country was 
missing. This lack of capital is well illustrated by the scholars discussing the 
economic history of Hungary when stating that the large ”mine-blessings” 
(’’bányaáldás”, ’’Bergsegen”) of the 14th century (i.e. the enormous production) 
largely decreased by the 15th century. The gold mines at Körmöcbánya, Nagy
bánya, etc. were flooded and due to the lack of capital no contractor could be 
found to mount and operate the proper capacity bailing skips.

Although trying to follow the consequent policy of the Árpád- and Anjou- 
House kings (offering privileges, arranging resettlement of people, bringing 
laws concerning mining and administration of mines, etc.) the rulers of the next 
two centuries were unable to stick to this line. The mining towns with royal privi
leges [Lower Hungary: Selmecbánya (Fig. 2), Besztercebánya, Körmöcbánya, 
Bakabánya, Újbánya, Libetbánya, Bélabánya; Upper Hungary: Telkibánya, 
etc.; Transylvania: Aranyosbánya, Óradna], and the mining towns supervised by 
the respective landlord [Nagybánya, Felsőbánya, Zalatna, Abrudbánya, 
Körösbánya, etc.] slowly slipped out of the control of the central administration. 
The capitalist contractor, THURZÓ calling in foreign capital from the Fuggers 
appears introducing a system of production and commerce so far unknown in the 
Hungarian mining industry. Upon the impact of his success, the central admin
istration also started to organize the development of a concentrated national 
mining industry.

Mining of Gold and Silver

There were major gold deposit regions of historical Hungary, (i.e. the Transyl
vanian, the Garam region and the Szatmár region). The other gold deposits 
(Szepesség, Gömör, Nyitra, Bazin, Bihar, Bóca, etc.) have never played a signifi
cant role, partly because of their short operation, partly because of the small 
amount of gold found there. Beside the historical gold producing regions, mining 
was also carried out at some other sites with non-ferrous ore deposits. Gold-silver 
assemblages were exploited among others at Telkibánya and Szépbánya (Tokaj 
Mts.), in the Börzsöny Mts., and perhaps also in the Mátra Mts. Also important 
was, however, the silver production at other sites, such as in the Gömör—Szepes, 
and in the Liptó districts.

From the period lasting from the Conquest of Hungarians (896 A. D.) till the 
Mongol invasion of Hungary (1241 —1242) no reliable data are available concern
ing the noble metal production in Hungary. However it seems to be proved by cir
cumstantial evidence that already from the beginnings large scale production was 
carried out, especially in the case of silver.
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Fig. 2. First page of the Selmecbánya town and mining low from the 15th century



The significant amount of the coins, produced by the royal mints, greatly 
favoured by the merchants of North- and West Europe, must have been obviously 
coinaged from silver Hungarian origin. No reference to importation of silver to 
Hungary has been found. Merchants from South Germany often travelled by ship 
through Vienna to Hungary from the end of the 12th century on. The reason for 
this was that in Vienna a law had been issued for exchange duties for silver, and 
soon after for gold, that is why they came directly to Hungary, where gold and 
silver were subject of free trade for a long period. The most important silver pro
ducing sites of the period were Selmecbánya and Ó-Radna.

The income statement of King Béla III declares that the annual income origi
nating from coinage is as much as 60 000 mark (about the value of 15 000 kg 
silver), thus, including all the other revenues, represents the 25 per cent of the 
royal income (1185).

The damages caused by the Mongol invasion had a serious impact also upon the 
production of precious metals in Hungary. The mining settlements operated by 
Hungarian, Slavic or German ethnic population were destroyed, the miners were 
killed, and the equipments were ruined.

The reconstruction of the towns and mines concerned was carried out by 
inviting in and settling down miners exclusively from the west, mostly from 
Germany. In this way the possibilities of the next century’s boom of gold produc
tion were prepared. The German miners brought along their different type tech
niques and working system, and used their more advanced knowledge. Within a 
century they had prospected all the workable non-ferrous ore deposits, and began 
to exploit them.

The reforms introduced by the Anjou King Károly Róbert (1308—1342), with 
respect to economy and finances, basically changed the structure of the produc
tion of precious metals. Changing from the silver to gold in the monetary system 
turned also the attention to the gold in the mining and metallurgy. The former 
(silver) mining centres had to pass their leading position to the new gold centres. 
This means that the administrative centres had to move to new sites. By the 
decrees issued by King Károly Róbert the circle of mining privileges were ex
tended. Persons with royal permission and citizens of the royal mining towns were 
free to prospect for ore anywhere, and in order to make also the respective landow
ner interested in opening new mines, the king himself limited his own monopolies. 
The landowner owned the surface area above the mine and also received one third 
of the royalty (urbura) after the production, to be paid to the king. He also intro
duced the monopoly for ores of precious metals and determined the exchange rate 
at a very low level, i.e. at a value of 40 per cent. Exportation of uncoined gold and 
silver was strictly prohibited. All these instructions made possible a mining boom, 
unique in Hungary’s history.

This is the period of the foundation and the extremely rapid development of the
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most famous gold producing towns in historical Hungary, namely Körmöcbánya, 
Nagybánya, Aranyosbánya (Offenbánya) and Zalatna.

Beside gold, silver production was not neglected, either. Although the decline of 
Oradna could not be stopped, the exploitation of rich deposits at Bakabánya began.

In the 15th century, a nation-wide decline in the production started that could 
not be stopped even during the reign of King Mátyás I (1458—1490) who consoli
dated the internal situation by issuing several decrees. The decline was slowed 
down but continued. At the beginning of the 16th century, in spite of the concen
tration of the mining production, and also in spite of the fact that a large amount 
of commercial capital was also involved, the production of precious metals sank 
to a minimum. Despite this fact Hungary still ranked as the first gold producing 
country in Europe.

The basic reason for this decline was that during the period between the 1330s 
and the 1400s the enriched, oxidation zones of the gold deposits were exploited, 
and production had to be continued at deeper and deeper horizons, and in ever 
thinner veins much poorer in gold. Due to this reason, the costs of production in
creased, the risk and the spirit for enterprises decreased. The lack of capital could 
be also felt. In addition the contemporary mining technology could not yet cope 
with the problem of water inrush. Mining at that time was also characterized by 
large scale concentration. The extremely important and long-range investments, 
e.g. mechanization or excavation of new adits, were financed by capital that had 
not been accumulated in the course of metal production. In the second half of this 
century a new type of contractor appears. JÁNOS T h u r z ó , by means of purchas
ing and renting became the owner supervisior of the copper and silver production 
in the Garam Valley at the turn of the 16th and 17th centuries, and became the 
Chief Administrator (Hofkammergraf) of the Körmöcbánya district. He intro
duced, and made a privilege of, the separation of copper from silver. He linked the 
concentrated national production with the international commercial life, thus ob
taining sufficient capital and credit for his enterprises, drawing the necessary 
money from the sources of the European accumulation of capital through his re
lations with the Fugger Banking Company.

Mining of Other Non-Ferrous Metals

Hungarian lead production could not met the national demand. Lead was 
produced only as a by-product of noble metals and copper. The most significant 
mines were at Selmecbánya, Felsőbánya, Kapnikbánya (Capnic) and O-Radna. 
The oldest documents concerning quicksilver mining in Hungary date from the 
end of the 14th century (Orbut). Probably, quicksilver had been mined, although 
not in a large-scale way, at Zalatna (Transylvania).
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Copper production

The most important copper mines of Hungary were located in Lower Hungary: 
the Beszterce district (on the river Garam) and the Szepesség region were the most 
important. The localities in Bihar (Rézbánya), Szatmár, Transylvania, and later in 
the Bánság played a minor role. The £arly 16th century was a flourishing period 
of copper mining in Hungary. Due to the T h ü RZÓ -Fu g g e r  (and later the inde
pendent Fugger) enterprise, Hungarian copper production became a determining 
factor in Europe. With Besztercebánya as its centre the average annual produc
tion ran up to 2000—2500 ton/year.

THE MINING AND METALLURGY OF THE COUNTRY DIVIDED 
INTO THREE PARTS FROM THE MIDDLE OF 

THE 16TH CENTURY TILL 1711

As a result of the conquests of the Ottoman Empire, the central part of Hun
gary was occupied by the Turks, Transylvania became an independent principal
ity, while the Hungarian Kingdom, with Habsburg House rulers was restricted to 
Upper Northern Hungary and to the western part of Transdanubia. This period 
was also characterized by ravaging wars.

For the area of the Hungarian Kingdom, the Treasury made large efforts to con
centrate the mining and draw it under its own supervision. The central authority 
attempted to introduce a mining law valid for the whole country, i.e. the Mining 
Regulations issued by Emperor Maximilian, and tried to introduce a uniform 
management of the mines. Significant role was also played, beside the attempted 
centralized management, by mining ’’cost book” companies. Beside these two 
factors the mining enterprises owned by the landlords had to be taken also into 
consideration.

In the late 16th century some 30—35 per cent of the treasury income came from 
mining. About 75 per cent of the above ratio originated from coinage, while the 
most of the rest came from the copper production. In the 17th century the mining 
(’’montanisticum”, that at that time included mining, metallurgy and also mint
ing) contributed even much more to the incomes of the Treasury.

Mining of Gold and Silver

It can be established that there was a gradual decline from the middle of the 
16th century, reaching the minimum production level in the middle of the 17th
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century. Then a boom set in, especially in the silver production at the turn of the 
17th and 18th centuries. In case of gold mining this means that twice as much gold 
was produced that in the middle of the 17th century, while in case of silver the 
poduction was even 4—5 times higher.

Transylvanian gold deposits became as important as those in Lower Hungary. 
At the same time the Szatmár deposits rapidly, and the Szepesség deposits gradu
ally lost their importance.

The ’’golden town” of the Lower Hungary district was still Körmöcbánya, 
despite the fact that as far as yield is concerned, it was far from its flourishing 
period (the 14—15th centuries). Still it could preserve its leading position because 
of the metallurgy and coinage carried out here.

From the ores of the silver mines at Selmecbánya and Bélabánya gold was also 
produced. The total annual gold production in Lower Hungary could be put to 
400—600 kg between 1680 and 1760. In Transylvania most of the (panned) gold 
came from the Transylvanian Ore Mountains. Gold production in the Szatmár 
region, after the boom in the beginning of the 17th century declined. In the Szepes
ség no operating gold mine was found by a supervising royal committee as early 
as 1611. As far as silver mining is concerned, Selmecbánya preserved its leading 
position together with the Lower Hungarian mining districts. The annual output 
was 26 000—30 000 kg silver at the end of the 17th century.

In the Szepesség, only the yield of the Svedlér mine is recorded. The silver min
ing in Szatmár, in the Bánság and in Transylvania \vas only of minor importance 
with the exception of the production at Oradna.

Mining of Other Non-Ferrous Ores

Copper mining at Besztercebánya, became insignificant, as a consequence of 
the worked out state of the mines. Copper production in the Szepesség had a short 
boom at the turn of the 17—18th centuries and during this period. Through the 
East Indian Commercial Companies it played a role even on the world market.

Not much is known about the quicksilver mining in Hungary from the 16—17th 
century. It must have been insignificant, since for meeting the demands of the 
precious metal production this material had to be always imported. Beside the 
Transylvanian deposits, quicksilver was mined only at Ortut, at Gölnicbánya and 
in the vicinity of Vörösvágás—Dubnik.

Neither could Hungary’s lead production meet the national needs, despite the 
fact that most of the precious metal ores, mined at different districts of the 
country contained a large amount of lead. The separation of lead, and its smelting 
(and only in small quantities) was performed only at certain places, e.g. at 
Selmecbánya, Gölnicbánya, Óradna, Rézbánya, Belényes, Dognácska.
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Ore Mining in the Transylvanian Principality

Transylvania became an independent ’’state”, and for a long time eastern Upper 
Northern Hungarian regions and the Bihar districts were also incorporated. 
The Princes of Transylvania purposefully developed the ore mining. The flourish
ing period fell to the reign of the Prince Gábor Bethlen (1613— 1629). In the 1560— 
1570s the incomes meant a mere 2—5 per cent of the total income of the Treasury, 
while during Bethlen’s reign, and that of Prince György Rákóczi I (1630—1648) 
this ratio reached the 10—15 per cent. The main export articles of the period, 
beside the livestock and wax, were the quicksilver and the precious metals.

The large quantity of the gold, produced in the region, came mostly from pan
ning. Concerning the compulsory exchange at the Treasury, several decrees were 
issued from 1548 on. At the mines in the Szatmár district both the production of 
silver and gold proved to be profitable. The silver regions of the Radna district 
offered an alternating yield.

The quicksilver mined in the Zalatna vicinity was transported to Venice, to Po
land and to the Balkanian Turkish areas.

During the short period when Prince Bethlen could take hold of the copper pro
duction of the Upper Northern Hungarian copper deposits, he was working on the 
establishment of a Swedish—Transylvanian copper company.

FROM RÁKÓCZrS WAR OF LIBERATION TILL 
THE COMPROMISE OF 1867 (1711— 1867)

At the beginning of the 18th century, after a two centuries’ period of wars, the 
economic restoration of the country could be started. As one of the most impor
tant branches of national economy, mining and metallurgy were handled in a 
special way. The boom at the turn of the 17—18th centuries, and the boom in min
ing in the following period was, however, the result of ”by chance” finding of rich 
outcrops and veins, rather than the result of planned, geological exploration. The 
lack of capital and experts, the limited possibilities of mechanization, as well as 
the restrictions imposed by the feudal system could be felt quite up to the middle 
of the 19th century, slowing down the development. Despite of these factors the 
Royal Decrees issued by the Treasury were able to increase significantly the 
importance of mining and metallurgy in the economy. In Hungary, in 1772, 30 per 
cent of the pure income of the state came from mining and metallurgy (montanis- 
ticum). In case of Transylvania this value reached the 50 per cent. In the middle 
of the century 70—85 per cent of the total output of the empire, as far as mining 
and metallurgy were concerned, was provided by Hungary.

18



The about Í4.5 million forints production value considered as 100 per cent does 
not include the 9.5 million forints that, through the salt monopoly, was a direct 
and undiscussed monopoly of the Treasury.

Mining of Gold and Silver

The abundant precious metal production lasted till the middle of the 18th cen
tury in Hungary. The production of silver was especially outstanding in Lower 
Hungary between 1720 and 1750. These temporary results were due to the large- 
scale mechanization of Selmec mines, to the introduction of the regularly used 
water-power system (Fig. 3) and to the starting of the training of efficient experts. 
The first part of the 19th century brought about another decline. Gold production 
in Hungary decreased to 1000 kg/year, while silver production was less than 
18 000 kg/year. By the 1860s gold production increased to an annual amount of 
1500 kg, while the silver production reached 30 000 kg/year.

No new deposits of precious metal ores were discovered. The importance and 
share of the formerly known deposits had considerably changed, as compared to 
their former position.

As for the gold production, Transylvania became at least as important as Lower 
Hungary and by the middle of the 19th century the gold mining in Transylvania 
became predominant. In the 1850s almost the 60 per cent of the total national pro
duction of gold came from Transylvania, while in the 1860s this value rose to 70 
per cent. The Szatmár mining regions rapidly declined, while the sites in the 
Szepesség gradually lost their importance.

In Transylvania the bulk of the production was still coming from the Ore Moun
tains. A difference is, however that most of the gold was produced by mining in
stead of panning. The major mining sites here were Abrudbánya, Verespatak, 
Kisalmás, Nagyalmás, Offenbánya, Csertés, Füzesd and Stanizsa. Gold panning 
was also continued in the valleys of Aranyos, Maros, Szamos, Ompoly, and in the 
vicinity of Oláhpián.

The ’’golden town” of Lower Hungary was still Körmöcbánya (Fig. 4) although 
the larger proportion of the gold, processed here, came from the silver mines of 
Selmecbánya and Bélabánya.

The mining at the Szatmár region became quite insignificant by the beginning 
of the 19th century. In the Nagybánya region only one shaft was operated, and the 
mines at Felsőbánya and Kapnikbánya were kept operating although they did not 
even earn the money for their maintenance.

As for silver mining, Selmecbánya and the mining districts in Lower Hungary 
preserved their leading role. The annual outputs varied a lot: during the 18th 
century the output/year ranged between 15 000—25 000 kgs, at the turn of the
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century it was between 10 000—16 000 kgs. Anyhow, 85—90 per cent of the total 
production of the whole country came from this district till the middle of the 19th 
century. The statistics for the respective period can be put down, as follows: 1820s: 
18 000 kgs per year, 1850s: 24 000 kgs per year, 1860s: 30 000 kgs per year.

Silver mining at the Szepesség was already considered insignificant by the royal 
commission in 1715. At Gölnic, from the middle of the 18th century till the begin
ning of the 19th century, by discovering new deposits, production increased again.

Except for Óradna, silver mining in Szatmár, Bánság and Transylvania was in
significant. At Óradna, annually 1200—1400 kgs silver was produced in the first 
half of the 19th century.

The mining of other non-ferrous ores was not really important. Quicksilver was 
mined at Zalatna, lead was mined at Selmecbánya and Óradna, while zink and lead 
was also mined in the Szatmár mining districts. Copper production was only of 
local importance.

The period of Rising Capitalism in Hungary 
(1867— 1918)

By this period of about 50 years the priorities in Hungarian mining and metal
lurgy have been changed significantly. The rapid development of capitalist 
industry, with mining of iron ore and coals as one of its integral consituents , and 
also iron production itself, became decisive factors in Hungarian economy. 
Precious metal ore production became insignificant due to the working out of the 
mines. The production of other non-ferrous ores decreased, due to the cheap 
import (mostly from overseas). Within mining and metallurgy the value share of 
the non-ferrous metals, from the 20 per cent of the 1880s was decreased to 5—7 
per cent by the 1910s. In the same period the share of iron production increased 
to 25 per cent, while that of coal production to 50 per cent. The share of rock- 
salt production was some 15 per cent, while that of the hydrocarbons was some
0.5 per cent.

During the war years, with substantial support by the government, a temporary 
development of the non-ferrous metal industry was achieved.

The quantity of the produced gold and silver was constant during the second 
half of the 19th century. Though at the turn of the century a short-lived boom was 
experienced, it was followed by a strong decline in the 1910s. The share of the 
different production sites within the national production was greatly changed. 
From the 1870s on, 65—80 per cent of gold was mined in the Transylvanian Ore 
Mountains, while the Garam valley gold district provided only less than 10 per 
cent of this precious metal. The gold production in the Gömör—Szepes Ore Moun
tains and that in the Bánság had practically stopped. In the field of the silver
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production the Szatmár region took over the leading role, the mining at the Szepes- 
ség became insignificant, and mining in the Bánság was abandoned.

The three main gold producing regions of the period were the following: 
Transylvanian Ore Mountains, the Szatmár region (Gutin Mts.) and the Garam 
district.

Lead ore was mined at Selmecbánya, Felsőbánya, Kapnikbánya and at Oradna. 
The quicksilver mines at Zalatna were abandoned at the end of the 19th century. 
The tellurium ore of Nagyág was smelted in Selmecbánya.

With the Trianon Treaty signed in 1920, the 1000 years’ flourishing period of 
ore mining came to an end for Hungary. The country lost 98.3 per cent of its ore 
deposits. It became the main task of mining engineers and geologists to explore 
new, first of all bauxite deposits to be utilized in the much smaller territory of 
post-war Hungary.
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ORE MINING EXPLORATION IN HUNGARY 
BETWEEN 1920 AND 1945

t  J. POLLNER

The Trianon Peace Treaty (1920) deprived Hungary of 99,1 percent of her gold 
and silver production, and of 97,4 percent of her iron ore production. The only 
ore mines left were the Rudabánya iron ore mine (NE Hungary) and the Úrkút 
manganese ore mine in Transdanubia (started in 1917), both run by private com
panies.

Attempts were made by domestic private enterprises to reopen the medieval 
noble metal mines at Nagybörzsöny and Telkibánya, but without success.

Mining exploration for gold, silver, lead and zinc

The only success concerned Mátrabánya at Lahócahegy Hill in the Mátra 
Mountains. Upon expertise provided by professor I. VITÁLIS, the SCHMIDT 
Brothers started mining rich copper ore in 1922, and in 1925 they exploited 32 
wagons of gold-rich pyrite. This was the starting point of a new stage of copper 
ore mining at Recsk (introducing up-to-date ore processing by flotation in 1926).

In 1926, the gold-silver-copper-mine of Mátrabánya was purchased by the 
State Treasury. A 100-ton capacity flotation plant was constructed, and in five 
years five more ore bodies (IV—VIII) were added to the previously known three 
(I—III). Their exploitation was started in 1931 under the supervision of the author 
of the present paper.

The Urikány—Zsilvölgy Coal Mines Co. also initiated exploitation in the Recsk 
area in 1925. The results being unsatisfactory, they moved to Gyöngyös, South of 
the Mátra Mountains. During the years 1926—1931, the mining of polymetallic 
ore veins at Gyöngyösoroszi (abandoned in 1850) was undertaken. Due to the 
catastrophic drop of metal prices in connection with the worldwide economic 
crisis, however, the mine was closed down in 1931.

In 1936, the company offered the mine for sale to the Ministry of Industry. The 
commissioned experts (D. PANTÓ and P. ROZLOZSNIK) carried out extensive 
sampling and assessed the ore reserves at 208 thousand metric tons. However, the 
mine was taken over by the State only in 1945.
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The development of the state-owned Recsk mine was going on smoothly. 
Ore body IX was discovered. The period 1927—1945 is characterized by the fol
lowing data:

Galleries excavated (adits) 15,700 running metres 
Drill ores 54
Ore mined 673,177 metric tons
Copper powder produced 36,080 metric tons
Pyrite powder produced 42,340 metric tons

The workable reserves of the mine were estimated to be 613,000 metric tons of 
ore in 1943.

The Recsk mine was also the only training centre of stateowned mining in 
Hungary, the base of all the mining exploration done in the region of South 
Slovakia which was re-attached to Hungary in 1938 (until 1945).

It was in the course of Recsk-based ore exploration that the occurrence of crude 
oil in ore body V was discovered in 1937. This was the starting point of oil explora
tion in Heves County (crowned by the discovery of the Bükkszék oil field).

Urgent demand for lead and zinc prompted the systematic exploration of the 
Falubattyán (later: Szabadbattyán) lead ore occurrence in 1938. Galena mineral
ization was proved to occur in Lower Carboniferous limestone at Kőszárhegy Hill. 
Mining, started in 1943, was interrupted by the war in late 1944. From 1938 until 
1944, altogether 3,900 metric tons of ore were mined (Pb content ranging from 7 
to 12 percent, silver content 100—200 p.p.m).

In 1930, the considerable gold content of a Danube gravel sample drew the 
attention of the Ministry of Finances to the gravel terraces of the Danube. Co
sponsored by the Royal Hungarian Geological Institute and the Hungarian 
National Bank, a systematic surveying was undertaken (by J. SÜiMEGHY and
D. PANTÓ in 1932, and by a well-equipped team of geologists and mining 
engineers in 1933—1934) along the right bank of the river from Hegyeshalom to 
Dunaalmás. The outcome was negative, as far as the economical workability of the 
gold content was concerned.

Iron ore mining

The MAVAG factory of Diósgyőr reopened a limonite mine at Osztramos Hill 
near Tornaszentandrás, producing annually about 6,000 metric tons of limonite.

The Rudabánya mine—deprived of its industrial market lost to Czecho
slovakia—after serious difficulties survived as the ore supplier of the Ozd metal
lurgical plant of the Rimamurány—Salgótarjáni Ironworks Co. G. KÁLLAI, the 
responsable manager of the mine, started to mine siderite and in 1940 even
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ankerite. In 1941, 300,000 metric tons of ore were exploited. In 1942, E. P a n t ó  
took over. The share of underground mining was increased (attaining 30,7 percent 
in 1944). Rudabánya produced, in the years 1920—1945, 3,922.550 metric tons 
of limonite, 367,300 metric tons of siderite, and 191,160 metric tons of ankerite. 
90 percent of the ore production went to the metallurgical plant of Ózd. Reserves 
were estimated (in 1947) by R. E. SCHMIDT at 8 million metric tons of limonite (28 
percent iron) and 12 million metric tons of barytic siderite (20—26 percent iron).

Low-grade iron ore deposits and shows

Increasing demand for iron arose interest even for low-grade iron ores in the 
late thirties.

At the northeastern end of the Rudabánya iron ore ’’belt”, at Martonyi, small- 
scale mining has been going on since 1920. In 1937—1938, the Italian-owned Tel- 
luria Mining Co. rented the mine, exploiting limonite by open-cast mining. It w as 
taken over by the Hungarian firm DIMÁVAG in 1939. S. VITÁLIS assessed the 
proved and probable reserves of the Kalica open pit as 50,000 metric tons.

Some scientific publications drew' the attention to the wehrlite (titanium-iron- 
ore) occurring at Szarvaskő (Heves County).

Bound to a mafic intrusive body, this ore contains 26 to 30 percent of iron, 6 to 
12 percent of titanium, and about one percent vanadium. Optimistic assessments 
assumed reserves up to 260,000 metric tons. However, this was not confirmed 
by the core drilling done in 1937—1938, and the idea of opening a mine was 
abandoned.

In 1937, R. E. Sc h m id t  explored the limonite occurrence at Nagyiéta—Bagamér 
(Bihar County). He assumed the ore reserves (bound to ancient riverbeds) of more 
than 20 percent iron content as less than 36,000 metric tons.

In the Mecsek Mountains in South Transdanubia, limnic iron ore has been 
known to occur at the base of a Liassic coal-bearing sequence at Pécsbányatelep, 
in a length of 11 km. T. OSZTROVSZKY, a Polish mining engineer, reviewed the 
deposit in 1940—1942, but no mining was undertaken, since he could not raise 
state funds.

Manganese ore mining

Exploration for manganese ore was started at Úrkút (Bakony Mountains) in 
1922. The results were, however, less attractive than expected. Nevertheless, an 
ore washing plant was constructed in 1925, to process the oxidic manganese ore 
extracted from the open pit of Csárdahegy Hill. As a consequence of the world-
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wide economic crisis, the mine had to be closed down in 1930, in spite of some 
promising exploration results. It was reopened in 1936 by a new consortium under 
the Deutsche Bank, and it became profitable already the second year. Until 1943, 
56 productive boreholes assured the future of the mine. Underground exploitation 
was going on in two shafts (I and II) 100 m and 85 m deep, respectively. Shaft III 
was designed to go down to 240 m, but by the end of 1944 it reached only 130 m 
depth. Further investments had also been started but were stopped by the war.

In 1935—1945, shafts I and II yielded 611,588 metric tons of crude ore. Pro
cessing produces 286,670 metric tons of first-grade ore (manganese content 
around 43 percent) and 31, 963 tons of second-grade washed ore (of 29,5 percent 
manganese content), as well as 1,217 metric tons of ’’brown stone” (of 80 percent 
Mn02 content).

The manganese deposit at Eplény (similar to that of Úrkút) was explored by
I. VELTI in 1928. He rented it in 1932, and sold it in 1935, to the Rimamurány
R. T. mining company. Open-cast mining produced oxidic ore of 26—28 percent 
manganese content for the Ó zd metallurgical plant. G . KÁLLAI disclosed the 
’’Southern Ore Field” by an oblique adit in 1935—1936. Most of the production 
(about 6,000 metric tons/year) came, however, from the pits. The share of under
ground mining was increased by E. P a n t ó  from 1942 on.

Between 1932 and 1945, the Eplény mine produced altogether 74,012 metric 
tons of crude ore. In summer 1944, the proved reserves amounted to 79,000 
metric tons.

Ore mining and exploration in the territories temporarily 
reattached to Hungary

The antimon and iron ore mines of the Szepes-Gömör (= Slovakian) Ore Moun
tains became Hungarian territory again by the end of 1938, as well as the millen
nial polymetallic ore mines of the Nagybánya district in Transylvania by autumn 
1940. This gave a considerable impetus to the development of Hungarian ore 
mining.

The State Treasury supervised the following, through the X. (Mining) Depart
ment of the Ministry of Industry in Budapest.

7. Nagybánya Direction of Mines, with the mines of Nagybánya, Kereszthegy, 
Veresvíz, Felsőbánya, Kapnikbánya, Erzsébetbánya and Óradna.

2. Other state-owned ore mines in Hungary: Recsk copper ore mine, the Csú
csom antimon ore mine and metallurgical plant, and the Jászomindszent ore mine.

3. Ore exploration units at Szabadbattyán and Aranyhida.
4. The Rudabánya, Rozsnyó and Luciabánya iron ore mines of the Rimamu

rány—Salgótarjáni Ironworks Co.
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5. The Nagybánya and Balánbánya lead, zinc, copper ore and pyrite mines of 
Phőnix R. T. (later: Hungária Chemical Works).

6. The Nagybánya gold mines of the Roumanian company ’’Petrosani Collieries”. 
The overall production in the first six months of the year 1944 was as shown

below:
Crude ore: 148,480 metric tons
Gold: 470 kg
Silver: 4,106 kg
Lead: 1,820 metric tons
Copper: 247 metric tons
Antimon: 569 metric tons
Zinc powder: 3,245 metric tons
Pyrite powder: 18,750 metric tons

In four years, the Treasury invested an overall sum of 25 million pengő, for mod
ernization of the mines, exploration, and social purposes. This was more than what 
had been spent by the Roumanian authorities between 1920 and 1940 for the 
Nagybánya district. (Investments made by the private companies are not included 
in the above; these also were rather considerable.)

Mining operations, stopped by the passing of the German—Soviet front through 
Hungary in late 1944 and early 1945, were, resumed some months later.

The Versailles Peace Treaty in 1946 restored the 1920 Trianon boundaries of 
the country. The remaining mines have been the following:

Rudabánya — the only major iron mine,
Tornászéntandrás and Martonyi — two minor iron ore mines,
Úrkút — manganese ore mine,
Recsk — copper ore mine,
Szabadbattyán — lead ore exploration.
Aluminium ore (bauxite) mining is dealt with by an other paper in the present 

volume.
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HISTORY OF HARD AND SOFT COAL EXPLORATION 
IN HUNGARY TILL 1945

L. FEJÉR

The serious interest in coal exploration was evoked in Hungary by an order of 
Queen Maria Theresia issued in 1766 offering 50 golden sovereigns as reward to 
the discoverers of new peat, soft or hard coal deposits. A big number of discover
ies were announced but no significant mining activity was started, due to lack 
of demand.

In the early 19th century the industrial consumption of coal began all over 
Europe, also in Hungary. Mining was not preceded by systematic geological 
exploration: no Hungarian geologists were available to carry out the task.

Geological exploration for coal was started by the geologists of the Imperial 
Geological Institute, Vienna. This produced some very valuable results, not sel
dom of basic importance, in different coal basins of Hungary.

When the restrictions imposed after the tragic end of the Liberty War in 
1848/49, were lifted and Hungarian geoscience began to develop gradually, more 
and more Hungarian geologists joined the coal exploration. The Hungarian Geo
logical Society, founded in 1848, stressed the importance of coal exploration al
ready in 1867, the year of constitutional agreement between Austria and Hungary.

The Royal Hungarian Geological Institute was organized in 1869, and began the 
systematic geological mapping of the country. The results were consecutively pub
lished opening the path for systematic and well planned coal exploration.

One of the most excellent examples of the application of scientific results to 
practical mineral exploration is the stratigraphic work of MIKSA HANTKEN, a 
paleontologist of European reputation. HANTKEN succeeded by means of the 
determination of some typical Nummulina species to establish the stratigraphy 
of the Eocene coal deposits, being the most significant in Hungary, facilitating the 
correlation of Eocene occurrences in the different districts of the country, thus 
facilitating the exploration of Eocene coal deposits.

The exploration of the Miocene soft coal deposits, second in importance to those 
of the Eocene, was started by JÓZSEF S z a b ó , with the study of the Salgótarján 
coal basin in 1852.

The geological tasks in the Lower Liassic hard coal basin in the Mecsek Moun
tains (the only one in present Hungary) were carried out mainly by Austrian
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geologists even after 1867, since the mines were owned by the First Danube 
Steamshipping Company, which had been founded by the Hungarian count
I. SZÉCHENYI, but was of Austrian ownership. Hungarian geologists began to join 
the staff only much later.

In contrast to this the other hard coal deposit in historical Hungary, the Zsil 
Basin in Transylvania was surveyed already from the beginning by some Hungar
ian geologists, since the Hungarian Fiscus was most interested in the production. 
The geological survey of the Zsil Basin supplied the material for the first Hungar
ian paleobotanic monography, presenting the Aquitanian flora; by MÓR Sta u b  
published in 1887.

The above period of Hungarian coal exploration, connected very closely with 
the activity of M ik sa  H a n t k e n , terminated with the discovery of the Tatabánya 
Eocene coal basin in 1896.

M . H a n t k e n  is  also the author of the first mining-geological book in Hungari
an language, summarizing the coalr-deposits of Hungary, published in 1878. The 
fast development of Hungarian geology in one or two decades is indicated by 
numerous quotations from the publications of several Hungarian authors.

The very successful work completed in the Tatabánya Basin coincided with in
creasing demand for coal, due to fast growing industrialization and railway net
work. The total length of Hungarian railway tracks made only 35 km in 1846, 
increasing to 14 878 km by 1896.

The requirements of industrial and economical development could not have 
been satisfied without an appropriate development of the geological sciences in 
Hungary. Some prominent Hungarian geologists were active in this period taking 
p^rt directly or indirectly in coal prospecting. (This was the Era of the second 
’’classical” generation of Hungarian geologists.)

As an example FERENC N o p c sa  can be mentioned. He reached world fame by 
scientific research on dinosaurs. He clarified the geological setting of Southern 
Transylvania giving new impetus to coal prospecting in the Zsil-valley.

The explosion-like development of mining activity in the Dorog Basin created 
new problems. The shafts driven to bigger depths and the growing coal mines came 
more often in unexpected contact with the karstic water. Mining was severely 
hampered and came nearly to its end. To save the basin, geologists joined their ef
forts. This was the ’’shcool” in which Hungarian hydrogeology became an inter
national authority.

The period was terminated by the publications of the handbook: ’’The Iron Ore 
and Coal Reserves of the Hungarian Empire”, by KÁROLY P a p p , in 19 1 5 . The 
book, giving an account even of the smallest occurrences, is a valuable source of 
information even today.

The upswing of Hungarian coal mining was broken by the first World War. 
Following the lost war the energy supply of the strongly reduced territory was of
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crucial importance to strengthen the demolished economy. Due to restricted im
port possibilities, coal should be supplied from local sources, provoking an 
increased interest in coal exploration. Geological exploration was much hindered 
by the more and more worsening economic situation and inflation, yet it was not 
stopped.

The top geologist in this period was ISTVÁN VITÁLIS, who explored and 
developed the coal reserves of the country well over some 32 years. Alone the 
enumeration of his mining-geological works would fill several pages. His most 
successful work concerned the Eocene coal basins. While revising the rock sample 
materials of prospecting drillings completed in 1900—1902 and declared as bar
ren, he recognised that the drillings were stopped before reaching the main coal 
seam. The exploration recommended by him and carried out in 1923 discovered 
some 70 million tons of new reserves alone in the Nagyegyháza area. Utilizing 
these results, in the last years the amount of known reserves were considerably 
increased by recently completed exploration.

Very intensive exploration was carried out also in other coal basins of the 
country. The amount of coal reserves were multiplied by the work of ELEMÉR 
V a d á s z , Ká r o l y  T e l e g d i- R o t h . Je n ő  N o sz k y  Sr., Z o l t á n  S c h r é t e r  and 
others. In addition to practical results, several scientific achievements were 
obtained in nearly every respect of coal geology.

The vehement argumentation about the Oligocene—Miocene boundary e.g., 
provoked by the exploration of the Nógrád coal basin, gave impetus to further 
scientific research.

At the beginning of the thirties, ELEMÉR V a d á s z  promoted the introduction of 
coal-petrological examination of Hungarian coals, and began the first investiga
tions, together with E. STACH.

It is typical for the period, that based on the detailed investigations several 
monographs were compiled on the mining-geological conditions of Hungarian 
coal basins. All these were published by the Royal Hungarian Geological Institute 
considered always as a main task to disclose the scientific results of coal prospect
ing in Hungary for the public.

Also this period has its summarizing publication: ’’The coal occurrences of 
Hungary”, written by ISTVÁN VITÁLIS, in 1939.

The efficiency of coal prospecting between the two World Wars is clearly shown 
by the development of known reserves, which were doubled between 1918—1938 
by the addition of some 730—760 million tons of new reserves. Even more 
important was the solid foundation of the most recent prospecting work, the 
scale of which was never imaginable before, yielding some thousand million tons 
of new reserves and assuring the further longtime development of coal mining in 
Hungary.
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HISTORY OF LIGNITE EXPLORATION IN HUNGARY

S. JASKÓ

The history of lignite exploration in Hungary differs in many aspects from that 
of hard and soft coal exploration. The economic significance of lignite deposits 
came into the foreground much later, and their systematic exploration followed 
coal exploration with a delay of several decades. It was recognised only after 
World War II that lignite of considerable thickness can be found near the surface, 
lying subhorizontally, thus making the establishment of fully mechanized, big 
scale open pit mining possible. Lignite represents actually two thirds of the total 
coal reserves (D a n k  et al. 1987).

The first data about Hungarian lignites were published in 1841. From this year 
on several mining-geological, paleontological, stratigraphic reports were consecu
tively published about the individual Hungarian lignite deposits. The most impor
tant of them were the descriptions of the following lignite deposits: Hidas by 
K. PETERS (1861), Budafapuszta by D. STUR (1869), Herend by J. BÖCKH (1874). 
After a long interruption the study of K. Te l e g d i- R o t h  was published about Vár
palota (1924), followed by a very detailed study of Z. SCHRÉTER about the coal and 
lignite district in Borsod and Heves counties. S. VITÁLIS published the description 
of the lignite deposits at Selyp and Rózsaszentmárton in 1941. F. SZENTES de
scribed the lignite deposits at Erdőkürt (1943) and S. JASKÓ those in the western 
part of Vas county (1948).

The description published in the past century contained only the stratigraphic 
sequence and the determination of a few typical fossils, but did not supply detailed 
geological-paleontological data. More detailed examination of the collected mate
rial was started in the twentieth century only. The fossil flora was studied by 
J. T u z s o n , S. Sá r k á n y , F. H o l l e n d o n n e r  and Á .  H a r a s z t i . From among the 
most recent publications the monograph about the palynological examination of 
some Upper Pannonian lignites at Mátraalja, compiled by Mrs. L. N a g y  in 1958, 
is mentioned. The microscopic petrographical characteristics and chemical com
position of different lignite sorts are described in a paper published by E. V a d á s z  
and T. GEDEON in 1940. The very rich Mollusca fauna of the Várpalota lignite 
basin is described by L. STRAUSZ and T. SZALAl.
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The different investigations revealed that lignite deposits had been formed in 
Hungary during the Helvetian, Tortonian, Early Pannonian and mainly during the 
Late Pannonian. In contrast, the Sarmatian deposits contain some insignificant, 
scattered occurrences only.

Prior to 1959 exploration was carried on in small scale and unsystematically. 
Drillings were located by the local leadership of some mines to solve occasional 
production problems only. Exploration drilling was made mainly in the areas of 
Hidas, Várpalota, and Rózsaszentmárton. In addition to drilling, the sinking of 
small shafts, and the driving out of some short galleries played also a relatively 
important role. Carried out usually at some lignite outcrops, or to follow some 
seams penetrated by waterwell digging, they were not very deep and when flooded 
they were given up immediately. This scattered, small scale exploration was car
ried out with poor technical equipment, lacking sufficient capital founds. Espe
cially numerous small scale mining locations were developed during the years 
following the first World War, in the time of a coal shortage between 1919—1925, 
to satisfy local demands. They were shut down very soon. Only the subsurface 
mines at Várpalota and Rózsaszentmárton have survived.

Big scale exploration was started in 1959 to explore lignite deposits suitable for 
open pit mining. First the area between Visonta village and Tarna stream was in
vestigated by exploration drilling located along a regular grid. During the follow
ing years the southern foothills of the Mátra, Bükk and Cserhát mountains, further 
on the area around Szombathely in Western Hungary were explored in the same 
way. About these some short information was published by L. CSILLING and 
S. JASKÓ. The unpublished reports, describing the geological conditions and 
the amount of reserves suitable for open pit mining are more voluminous. The 
most favourable deposits have been discovered at Ecséd, Visonta, Kápolna and 
Bükkábrány along the foothills of the Mátra and Bükk mountains and Torony 
(in Western Transdanubia) respectively.

Formerly it was a generally accepted opinion that only those parts of a lignite 
deposit can be mined which are above the static level of artesian water. It was 
thought that it would make mining very costly to go down below the water 
table due to excess expenses of water lifting, thus making exploitation rather 
uneconomical.

Under the former production circumstances this was correct, but nowadays 
conditions are different. The efficiency of big scale, fully mechanized open pit 
mines surpasses the efficiency of the ancient hand-dug shafts to such an extent, 
that water lifting expenses are negligible. Therefore in case of lowering the water 
table by pre-draining in time, makes open pit mining feasible also under the static 
water table. E.g., the open pit mining around Visonta (Mátra foothills) is con
ducted also under the static artesian water level.
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The application of this principle increased the amount of workable reserves to 
a great extent along the Mátra—Bükk foothills. E.g.: the total estimated reserves 
in situ (’’geological reserves”) of the planned open pit mine at Bükkábrány make 
some 863 million tons, out of which some 551 million tons can be exploited.

About the practical results of exploration, i.e. about the growth of reserves, 
country-wide data have been available only since 1916. K. H a u e r , M. HANTKEN 
and S. KALECSINSZKY compiled some tabulated data about some individual lignite 
occurrences already during the last century showing the geological age, grade and 
yearly production; however, they published no data about the available reserves. 
In 1916 the big iron ore and coal monograph of K. Pa p p  was published. It contains 
the reserves of the individual occurrences grouped according to the grade of in
vestigation and quality differences. Hidas, Várpalota, Mátraalja are described as 
lignite deposits.

Consecutively some more papers were published by other authors about lignite 
reserves. The tabulation below shows very clearly that the amount of reserves have 
been increasing despite growing production. This is valid especially with respect 
to the Pliocene lignites the reserves of which were given in 1939 as being 180 mil
lion tons, increasing to 320 million tons in 1945, to 1500 million tons in 1966, to 
2600 million tons in 1985. The considerable increase is the result of two factors. 
First: the exploratory drillings placed along a systematic grid proved the extension 
of lignite deposits over a much larger area; second: the more recent reserve calcu
lations include also the reserves under the static artesian water level, which were 
not taken into consideration before.

Lignite Reserves of Hungary (in million metric tons)

PAPP*
1916

VITÁLIS
1939

SCHMIDT, 
TELEGDI-ROTH 

1945 '

BARTKÓ,
HEGEDŰS,

KÓKAY
1966

RADÓCZ
1985

Miocene lignites (Hidas, 
Herend, Várpalota) 1.0 100.0 100.0 272.0 81.0

Pliocene lignites (Mátra— 
Bükkalja, N-Borsod,
W Transdanubia) 1.2 180.0 320.0 1500.0 2600.0

TOTAL 2.2 280.0 420.0 1772.0 2681.0

Percentage of lignites in 
the total coal reserves 
of Hungary 0.2 20.0 28.0 34.0 66.0

♦only those in the area of present Hungary
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HISTORY OF PETROLEUM AND NATURAL GAS 
EXPLORATION IN HUNGARY FROM THE BEGINNING

TILL 1918

G. CSÍKY

Petroleum and natural gas have been known already since early historical times, 
yet it was not utilized in large scale before the mid-nineteenth century. Then came 
the technical revolution bringing with also the fast development of petroleum 
industry with D r a k e ’s drill in Pennsylvania (U.S.A.) as a start in 1859.

Oil and natural gas seepages have been known in Hungary for several centuries. 
They are first mentioned by cardinal M. OLÁH in his book: ’’Hungária” published 
in 1536, and also by G. AGRICOLA in ”De natura fossilium libri X”, published 
in 1546. The gas seepages and mud volcanoes in Transylvania, especially those 
occurring around Magyarsáros and Bázna and called by the local population 
’’roarers” were first described by J. G. VETTE, pharmacist at Nagyszeben (1675). 
The burning natural gas seepages at Bázna were also described by L. F. MARSIGLI, 
Italian scientist and military engineer, who visited Transylvania in 1695, in his 
book: ’’Danubius pannonico—mysicus”, published in 1726. J. EHRENREICH- 
FlCHTEL, royal counsellor at Nagyszeben in his book: ’’Beitrag zur Mineral- 
geschichte von Siebenblirgen” published in 1780 mentioned for the first time the 
petroleum seepages at Sósmező (Eastern-Carpathians). The crude oil occurring at 
Bányavár (Peklenica in Muraköz) was first examined and distilled by J. J. W lN - 
TERL, professor of chemistry at the university of Buda, in 1788. This was one of 
the earliest chemical analyses of crude oil in the world. The asphalt occurrences 
in Bihar county at Tataros—Derna are first described by K. A . ZlPSER (’’Versuch 
eines topographisch-mineralogischen Handbuches von Ungarn, 1817”) and by
F. S. BEUDANT in his book: ’’Voyage minéralogique en Hongrie” (1822).

Petroleum exploration and exploitation began in Hungary around 1850. The 
history of Hungarian hydrocarbon exploration can be divided into three major 
periods adjusted to some major political changes.

The first period (1850—1918) includes the activity carried out over the area 
of historical Hungary till the end of World War I.

The second period (1918—1945) is the time of activities over the present area 
of Hungary, mainly by the assistance of foreign capital.

The third period is a completely new chapter of Hungarian hydrocarbon 
exploration, beginning after World War II.
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Fig. 1. Map of the natural gas springs of Bázna in Transylvania (L. F. MARSIGLI, 1726)
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Exploration first began around 1850 in the vicinity of long before known oil and 
asphalt seepages in the Flysch of the Carpathians (e.g.: Sósmező in the Eastern- 
Carpathians), in the Neogene basins of Muraköz and Croatia (e.g.: Bányavár = 
Peklenica), and in the Bihar county (Derna—Tataros).

The first period, can be divided into two parts, from the economical point 
of view.

The first half till 1893, is the period of random exploration, conducted by in
dividual prospectors without any scientific knowledge, any technical competency, 
and any significant results. This first sub-period may be called the epoch of 
pioneers. Especially the Carpathians were considered as most promising with 
respect to the success of exploration in Galicia and Roumania. T. POSEWITZ gave 
a first account of the conditions summarizing the results of exploration during 
the first 50 years in his book: ’’Petroleum and Asphalt in Hungary” (1906). Ac
cording to him till 1880 small scale prospectors were searching for oil by primi
tive methods, hand dug shafts and only exceptionally hand borings in the vicinity 
of surface seepages. The deepest wells reached 70 m, yielding a few barrels of 
petroleum. Some fields mentioned are: Mikova, Luh, Kőrösmező, Dragomérfalva, 
Sósmező, Zsibó, Bányavár, Mikleuska.

Between 1880—1893 the new customs law favourized indigenous petroleum 
production and refining. The situation improved somewhat; some companies were 
founded financed by banks, providing capital. Technical knowledge also 
developed, yet results remained still rather unsatisfactory. Technical knowhow 
had to be imported. Several Polish and Austrian geologists, mining engineers took 
part in the geological mapping, or rendered consulting services. Drillers came 
mainly from Galicia. The first American drilling rig was imported in 1881. The 
number of wells reached 140, the deepest being some 600 m (Ludbreg-Croatia). 
The most important new exploration areas were Zemplén, Izaszacsal, Recsk, 
Szelence and Ludbreg. Two other petroleum occurrences of different character 
be mentioned in addition: the asphaltic oil-sand deposits in the Upper Pannonian 
at Tataros—Derna (Bihar county), and the Jurassic bituminous shales at Stájer- 
lakanina (Transylvania). In these two areas oil was produced from the occurring 
oil-sand and oilshale by way of distillation between 1850 and 1918.

According to POSEWITZ about 90 per cent of Hungarian petroleum production 
came from this areas till 1906. Between 1906 and 1918 however according to my 
estimations only 40 per cent of the oil came from here. The remaining 60 per cent 
was already produced by oil wells.

1893 marks the beginning of a new sub-period in the petroleum exploration. 
The government decided to support the individual prospectors, but at the same 
time the Hungarian Royal Geological Institute, established in 1869, was charged 
with the direction and supervision of the activity under J. BÖCKH, director of the 
institute. J. BÖCKH and his geologists performed the geological mapping of the
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most prospective areas and their petroleum-geological interpretation. Unfor
tunately the results could not be improved even by governmental support, yet the 
scientific principles of petroleum exploration and the science of petroleum- 
geology have been developed also in Hungary. During this period of subvention 
some 81 wells were completed, the deepest one reaching 1070 m (Szukó in the 
Northern-Carpathians). As a consequence of the unsatisfactory results, J. BÖCKH 
suggested in 1906 that petroleum exploration should be carried out by the State. 
His views and propositions were published in his book: ’’Recent Status of 
Petroleum Exploration in the States of the Hungarian Holy Crown” (1908). 
The system of governmental subsidy was abandoned and national take-over was 
decided on. This decision was promoted to a great extent by the discovery of big 
reserves of natural gas in Transylvania in 1909. The State monopolized the 
petroleum and natural gas by the Mining Law No VI/1911.

The last and most successful chapter of the first period began in 1907. Follow
ing the suggestions of L. LÓCZY Sr., Professor in Geology, exploration for 
potassium salts was started by the Hungarian Fiscus in the Transylvanian Basin 
in 1907. The Kissármás No 2 well located by L. LÓCZY and K. Papp to explore 
potassium salt deposits, discovered in 1909 a huge gas field, the biggest in Europe 
at that time. To exploit this unexpected discovery the Fiscus asked H. BÖCKH, 
geologist and professor at the Mining-Academy at Selmecbánya to organize and 
to carry out systematic prospecting in the Transylvanian Basin by geological 
mapping and drilling. The most prominent Hungarian geologists were involved in 
this work providing reliable data for the drilling program, started by F. BŐHM, 
a mining engineer.

Summarizing the results: H. BÖCKH and his men, applying the ’’anticline theory” 
of S. Hunt stated the folded structure of the Neogene basin mapping 36 sealed 
anticlines (brachyanticline). Till the end of 1918 some 39 exploration wells were 
drilled in a total length of 10 800 m. Depths varied between 100 to 1282 m. Nat
ural gas was found to be stored in numerous sand/sandstone layers of Sarmatian 
and Tortonian (Miocene) age. Methane makes out 99 per cent of the gas. Local 
marketing began very soon and the Hungarian Natural Gas Company was estab
lished in 1916 with foreign capital to start the development of the Hungarian gas 
industry. The farsighted plans were interrupted by the end of World War I.

The geologist team headed by H. BÖCKH worked with success also in other parts 
of the country, discovering the oil and gasfield at Egbell (Gbely, now in Cze
choslovakia) in 1914, and an other oil and gasfield at Bujavica (Croatia) in 1918.

Between 1907—1918 altogether 276 wells were completed, the deepest of them 
reaching 1282 m (Marosugra in the Transylvanian Basin).

The anticline structure at Egbell, showing also some hydrocarbon seepages, 
was mapped by S. P a p p . Oil was discovered at 163.5 m by well No 1 located by
H. BÖCKH, and V. LÁZÁR. The reservoir rock is Sarmatian sandstone. Egbell was
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Fig. 2. Structural sketch of the Transylvanian Basin (after L. MRAZEC, E. JEKELIUS and T. 
CIUPAGEA, 1935). 1. Terrains of the basin margin (Paleozoic, Mesozoic, Paleogene), 2. Andesite 
lava and tuff range, 3. Neogene sediments (marginal belt), 4. Neogene sediments overlain by ande
site tuff, 5. Neogene sediments (belt of diapyric folds), 6. Neogene anticlines (centre of the basin), 

7. Inner Carpathian Pliocene basins, 8. Dislocation lines
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Fig. 3. Geological and gravity anomaly map of the Egbell area. The first application of geophysical 
measurements to oil exploration (by the torsion balance of L. EÖTVÖS). After H. BÖCKH, 1917. 

1. Pannonian, 2. Sarmatian, 3. Mediterranean formations—the cross section shown in Fig. 4
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the first sistematically explored oilfield in historical Hungary. This discovery gave 
impetus to petroleum exploration in the Vienna Basin some 20 years later. In fact, 
it was the first oil fields of the Vienna Basin.

The above results could nĉ t be fully exploited by the Hungarian government, 
since all these areas were detached from Hungary by the Trianon Peace Treaty 
after World War I. This marks the end of the first period on the history of 
petroleum in Hungary.

While interpreting the first period, three areas should be given special con
sideration since they illustrate very well the conceptions and principles of contem
porary exploration: Izaszacsal, the Transylvanian Basin and Egbell.

At the end of the 19th century it was a generally accepted idea that exploration 
should be concentrated on the Carpathians due to some good seepages in the Iza 
Valley (Máramaros county) and to numerous oil fields in the Flysch-zone of the 
Outer-Carpathians producing in Galicia and Roumania. No attention was paid to 
the basin areas of the country from the point of view of petroleum exploration. 
Several geological maps, geological data, geological studies were already available 
about the Carpathians at that time. Even J. BÖCKH ascribed the greatest perspec- 
tivity to the Izaszacsal area. However, the results were very poor: the conditions 
of oil and gas accummulation could not be easily recognized because of the very 
complicated tectonical circumstances.

Making use of his experience gained in the Transylvanian Basin, H. BÖCKH 
was the first to recognize that petroleum exploration in the Inner-Carpathians 
was a misconception. It was he, who, correctly, called the attention to the young 
(Neogene) basin fillings, developing a new approach to oil and gas exploration. 
As early as in 1911 he declared that the results obtained in the Transylvanian 
Basin, the numerous traces of hydrocarbons at the eastern margin of the Great 
Hungarian Plain as well as the Derna—Tataros asphalt occurrence justify 
petroleum and gas exploration in the Great Plain. H. BÖCKH was in possession of 
a novel method, a technique indispensable for the exploration of deep basins. 
This was provided by the torsion balance invented by the Hungarian physicist 
L. E ö t v ö s . In fact, H. BÖCKH was the first in the world to apply the torsion balance 
to petroleum exploration—in 1915, on the Egbell field discovered in the previous 
year. He proved successfully that this instrument is appropriate to detect such 
structures which may be hydrocarbon reservoirs. This was the very beginning of 
the use of geophysical method in oil and gas exploration.

Postwar conditions confined Hungarian petroleum exploration to the remain
ing areas, most of them being covered by the sediments of the Great and Little 
Hungarian Plains.

In 1917 torsion balance measurements were started over the NE part of the 
Great Hungarian Plain, initiated by H. BÖCKH, putting in charge D. PÉKÁR, one of 
the fellow-researchers of L. E ö t v ö s .
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Based upon the results of the geophysical measurements, the exploration 
drilling Nagyhortobágy No 1 was located by H. Böckh and S. Papp in 1918 starting 
the exploration for hydrocarbons in the Great Plain. This marks the beginning of 
the next period.

In the first period of the history of Hungarian oil and gas exploration we can 
recognize several great personages of the geological sciences in Hungary. J. BÖCKH

Fig. 5. The very first field measurement by torsion balance, on Sághegy Hill, Hungary, in 1891 (the
observer is L. EÖTVÖS himself)

was the first to apply scientific principles in Hungarian petroleum exploration. 
L. LÓCZY Sr. initiated potassium-salt prospecting in the Transylvanian Basin and 
K. Papp played a decisive role in Transylvanian natural gas prospecting. H. BÖCKH 
is the best known pioneer of Hungarian petroleum exploration, considered by the 
Hungarians as the ’’father” ol Hungarian petroleum exploration. Under his leader
ship and management an excellent prospecting team was developed, composed of 
geologists, geophysicists and engineers. This formed the nucleus of the second 
generation, in which especially S. Papp and F. Pávai-Vajna became outstanding 
during the next, period between the two World Wars (1918—1945), to be dealt 
with in a separate paper.
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CONTRIBUTION TO THE HISTORY OF HUNGARIAN 
PETROLEUM EXPLORATION BETWEEN 1920— 1945

L. KŐRÖSSY

B y the Trianon Peace Treaty following World War I Hungary lost two thirds of 
her territory. Most of the remaining area is underlain by 500 to 6000 meters of 
Tertiary strata in interconnected basins, geologically poorly known at that time. 
About the geological sequence in the Great Hungarian Plain sparse information 
had been obtained by some relatively shallow artesian wells. Yet Hungarian geol
ogists were confident to find hydrocarbons as it is shown by contemporary litera
ture. H. BÖCKH advocated the use of torsion balance measurements.

Because all drilling equipment were lost in the detached areas, and no money 
was available, the only way left was to call foreign capital to help. On the 20th, 
October, 1920 a contract was signed with the Anglo—Persian Oil Company to 
form an affiliate called Hungarian British Mineral Oil and Natural Gas Company. 
Anglo—Persian conducted some prospecting also before in the Iza Valley and in 
Muraköz. Managers of the new company were Major L. W. BIRD, and Ministerial 
counsellor F. BŐHM. Head of the geological team, consisting of S. P a p p , F. PÁVAI- 
V a j n a , A. VENDL and D. Pa n t ó , was H. BÖCKH,

The company spent £ 150 000 for exploration, though devalvated by some 35% 
due to heavy inflation. Only three wells were drilled: Budafa-1, Kurd-1, and. 
Baja-1, in addition to geological mapping and gravity measurements.

By actual standards the work of the company can be considered no more than 
a reconnaissance survey, due to the very poor preparatory work. It is irony of fate 
that the well Budafa-1 missed the oil field discovered in 1937 only by a few 
hundred meters.

Some politicians objected the calling on of foreign capital. Nevertheless, the 
activity of Anglo—Persian promoted the development of Hungarian hydrocarbon 
prospecting and also the specialists of Anglo—Persian got acquainted with 
the practical application of the torsion balance in petroleum exploration. It is 
interesting to mention the letter of L. W . BIRD, dated on the 8th, May, 1 9 2 1 , asking 
for information about the torsion balance. The method was also studied by J. C. 
Te m p l e t o n  and by D. C. Ba r t o n , an American geophysicist. Both of them pur
chased a torsion balance. During the following years the Eötvös-instrument was 
widely used world over till 1928, when it was gradually replaced by the gravity
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meter. When the activity of Anglo—Persian ceased in Hungary, some of the 
Hungarian geophysicists, geologists and engineers had a chance to accept assign
ments abroad. Many of them worked in the U.S.A., Canada, Venezuela, Chile, 
Italy, Albania, Persia, India and even in the Far-East, propagating the use of 
geophysical measurements all over the world.

EÖTVÖS, as a scientist, refused to protect the torsion balance by patents and 
gave a free licence to the ’’Askania Werke G.m.b.H.”, Berlin, to manufacture the 
balances, thus deliberately giving away all material benefits of his invention.

The Hungarian affiliate of Anglo—Persian ceased fuctioning in 1925, and gave 
up her concessional rights in 1926. From this year on petroleum exploration was 
continued by the Hungarian Fiscus (Treasury) only, and in small scale. Some 
exploratory drillings were sunk on the ’’gaseous areas” of the Great Hungarian 
Plain in the surroundings of Hortobágy, Hajdúszoboszló, Karcag, Debrecen, 
Tiszaörs, Tisztaberek, yielding mainly hot artesian water and some natural gas. 
The wells were located generally on positive gravity anomalies and on brachyan- 
ticlines mapped by surface, or near surface dip measurements in hand dug shallow 
shafts.

Due to the unsuccessful efforts over the Great Plain, exploration was shifted to 
its foot hills on the Northern border, offering better conditions for the application 
of surface methods. The decision had been made by Prof. K. T e l e g d i- R o t h . Soon 
Z. SCHRÉTER mapped a promising anticline structure in the vicinity of Bükkszék 
and already the first two wells yielded some crude oil in 1937. By further wells 
the structure was proved to be strongly fractured, with only poor petroleum accu
mulations, large scale exploitation.

Exploration was interrupted in Transdanubia for some ten years. It was started 
again when a contract was signed on the 28th, July, 1933 with the European Gas 
and Electric Company (EUROGASCO). Exploration began with up to date equip
ment, scientific methods and with sufficient capital funds, and with an excellent 
team, consisting of geologists A. VENDL, L. L ó c zy  Jr., M. KRETZOI, L. STRAUSZ 
and geophysicists, V. SCHEFFER, S z . OSZLACZKY, L. Fa c s in a y , L. E g y e d  headed 
by the experienced S. P a p p , who had served in many countries.

The petroleum prospects in Transdanubia were first summarized by F. PAv a i-  
VAJNA in his partly published, partly unpublished reports (1925, 1927, 1930). In 
his opinion, Neogene sediments are slightly folded in Transdanubia and contain 
hydrocarbons, just as those occurring in Transylvania and Croatia. This opinion 
was generally accepted, only the way how to locate these folds were much dis
cussed upon. Finally, S. P a p p ’s integrated approach was adopted and it brought 
about the first considerable success (Fig. 1).

The Budafa anticline was fairly proved by some surface dip measurements. The 
strongly dissected geomorphological shape of the terrain set heavy obstacles to 
the application of modern geophysical methods.
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Budafa was proved in 1937 as the first prolific oil field in Hungary and the rights 
of EUROGASCO were transferred to the Hungarian—American Petroleum 
Industrial Company (MAORT) an affiliate of Standard Oil Company of New 
Jersey (U.S.A.). Soon the Lovászi oil field was discovered (1940), followed by those 
of Hahót, Pusztaszentlászló and Ederics. Rotary drilling and Schlumberger well 
logging were introduced.

The Germans, realizing the successes of MAORT, requested concessional rights 
for the territory of the country outside the MAORT concession. After long and 
cumbersome negotiations a consortium consisting of five German companies and 
headed by Wintershall A. G. obtained concessional rights for the SE part of the 
Great Hungarian Plain on the 26th, August, 1940. Soon this rights were trans
ferred to the Hungarian-German Mineral Oil Works, Ltd. (MANÁT), an affiliate 
of the above consortium.

When some detached areas of historical Hungary were rejoined with Hungary, 
(in 1938—41), also the Italians obtained some concessional rights in the Carpathi
ans and Muraköz. Exploration was carried out by the Italian—German Mineral 
Oil Industrial Company (ONÁRT), until 1943.

Exploration on the MANÁT concession on the Great Hungarian Plain was 
carried out with the most modern methods then available. In addition to torsion 
balance and magnetic measurements the total area (including the later added 
Bácska and part of Bánság) was covered by gravity meter measurements. On the 
most prominent gravitational anomalies up-to-date seismic measurements were 
made.

Shallow structural drilling of continuous coring was also employed. Geophysi
cal prospecting was carried out by the Royal Hungarian R. Eötvös Geophysical 
Institute (torsion balance, magnetic and some experimental seismic measure
ments), and by SEISMOS G.m.b.H. and PRAKLA, both German firms (seismic and 
gravity-meter measurements). Well logging was completed by the Schlumberger 
Company (working also for MAORT). In the interpretation of sample materials 
also the Royal Hungarian Geological Institute and the Geological Departments 
of ome unversities took part. At the height of the activity 3 medium heavy, and 
1 heavy drilling rigs were active having completed 26 deep wells (16 of these on 
the Great Plain) in a total length of 35,000 m. In addition a number of shallow 
wells were completed with two light drilling rigs. The structures Tótkomlós— 
Batonya, Biharnagybajom, Körösszegapáti, Kismarja and Ferencszállás (Algyő) 
were outlined. In addition, a number of shallow structures in Bácska and Bánság 
were identified. Some oil and big amount of natural gas was discovered at Tótkom
lós and Körösszegapáti in 1941 and 1943 respectively, as well as some natural gas 
indications at Ferencszállás. MANÁT spent altogether some DM 30 million for 
exploration until 1944. These results prepared the discovery of significant oil and 
gas pools in the area after World War II.
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One of the greatest achievements between the two World Wars was the develop
ment of up-to-date geological and geophysical principles, their proper interpreta
tion and application for the discovery of hydrocarbons in the sedimentary basins 
of the country and abroad.

A very important development is the possibility to determine major units of 
migration and accumulation. In each unit the source area of migration and the re
gional zones of accumulation can be outlined. This renders it possible to concen
trate exploration on the most promising areas.

The Hungarian oil men proved between the two World Wars that despite un
favourable geological setting good results could be obtained also in the area of 
post-war Hungary, by systematic, up-to-date exploration based on appropriate 
scientific principles.

REFERENCES

BÖCKH H. 1917: Der Nachweis von Brachiantiklinalen unci Domen mittels der Drehwage (Detection 
of brachyanticlines and anticlines by the torsion balance). — Petroleum. 12(16).

BÖCKH H. 1917: Brachiantiklinálisok és dómok kutatás# torziósmérleggel végzett nehézségi mérések 
adatai alapján (Search for brachyanticlines and anticlines on the basis of data obtained from grav
ity measures by the torsion balance). — Bány. Koh. Lapok 9: 265—273.

BÖHM F. 1939: Ásványolaj és földgázbányászat Magyarországon 1935-ig (Exploitation of petroleum 
and natural gas in Hungary until 1935 ). — Bány. Koh. Lapok. 72:153— 189.

CSÍKY G. 1974: Az erdélyi kőolaj- és földgázkutatások története (History of petroleum and natural 
gas exploration in Transylvania). — Magyar Olajipari Múzeum Évk. 1969—74:101 — 135.

CSÍKY G. 1984: A nagyalföldi kőolaj- és földgázkutatások története és eredménye (1918— 1958) 
(History and results of petroleum and natural gas exploration on the Great Hungarian Plain. 
In Papers on the history öf the mineral resources of Hungary). — Közlemények a magyarországi 
ásványi nyersanyagok történetéből. II: 7— 50. Miskolc.

DANK V. 1985: Hydrocarbon exploration in Hungary. In Neogene Mineral Resources in the Car
pathian Basin. — Földt. Int. Kiadv.: 107—213.

KÖRÖSSY L. 1974: Magyarország regionális kőolaj- és földgáz migrációs térképe és a nagy felhal
mozódások lehetősége (Map of regional oil and gas migration in Hungary and the possibility of 
huge accumulations). — MTA X. oszt. köziem. 5: 117— 123.

NÉMETH A. 1965: A magyar kőolajbányászat történeti dokumentum gyűjteménye, 1919— 1949 
(Collection of historical documents on petroleum exploitation in Hungary, 1919— 1949). — 
Manuscript.

PAPP S. 1939: A Magyar—Amerikai Olajipari RT. földiolaj és földgázkutatásai a Dunántúlon (Oil and 
gas prospecting in Transdanubia by the Hungarian—American Oil Co. (MAORT). — Bány. Koh. 
Lapok. 72: 200—241.

PAPP S. 1963: A magyarországi kőolaj és földgázkutatás az 1780-tól 1945-ig terjedő időszakban 
(Petroleum and natural gas exploration in Hungary in the period 1780— 1945). — MTA X. oszt. 
köziem. 32: 450—465; 33:421—437.

PÁVAI-VAJNA F. 1917: A Dunántúl földgáz és petroleum kincséről (On the natural gas and 
petroleum wealth of Transdanubia). — Bány. Koh. Lapok. 67: 195— 196.

PÉKÁR D. 1941: Báró EÖTVÖS LORÁND: Az ötven éves torziós inga (Baron L. EÖTVÖS and the 
fifty years of the torsion balance). — Budapest.

58



SCHMIDT E. R . et al. 1939: A kincstár csonkamagyarországi szénhidrogénkutató mélyfúrásai 
(Hydrocarbon exploratory drilling of the Hungarian Fiscus in post-Trianon Hungary). — Magy. 
Kir. Földt. Int. Évk. 34: 3—267.

SZUROVY G. 1987: Magyar—Német Ásványolajművek kft. (MANÁT) tevékenysége 1940— 1944- 
ben [Activities of the Hungarian—German Mineral Oil Works Ltd. (MANÁT) in 1940— 1944]. 
— Kőolaj és Földgáz 20: 355—358.

TELEGDI-ROTH K. 1939: A kincstári ásványolaj és földgázkutatás és termelés 1935-től; a mai ál
lapot és a jövő kilátások (State exploration and exploitation of mineral oil and natural gas, from 
1935. Present status and prospects). — Bány. Koh. Lapok. 72: 189—200.

LÁSZLÓ KŐRÖSSY 
1124 BUDAPEST 
Vas Gereben u. 1.
Hungary

59





DEVELOPMENT OF PETROLEUM PROSPECTING 
METHODS BEFORE WORLD WAR II

G. SZUROVY 

Introduction

The generally accepted birthday of modern petroleum industry is the 27th 
August, 1859, when the famous well of ’’colonel” Drake came in at Titusville, 
Pennsylvania. The development of petroleum production started slowly, but it 
soon became an impetus by the introduction of internal combustion engines. 
World petroleum production reached 94.3 million metric tons in 1900; 
193.4 MMt in 1930; 250 MMt in 1945; 1000 MMt in 1960; 2000 MMt in 1968; 
3000 MMt in 1977 and 2900 MMt in 1987.

It was generally accepted to speak about petroleum industry, since in the early 
days crude oil was the substance looked for and natural gas was undesired, thus 
neglected. Nowadays it is more appropriate to use the expression: ’’natural 
hydrocarbons”, and ”hydrocarbon industry". The prospecting for natural hy
drocarbons underwent a relatively quick and spectacular development to satisfy 
exponentially growing demands.

The period of primitive oil prospecting

Petroleum exploitation from natural seepages was started several thousand 
years ago. Soon wells were hand-dug to increase the yield of the seepages. To 
reach bigger depths shafts were sunk, lined with twig mats, or timber planks. 
Chinese drillers could drill wells of several hundred meter depth already some two 
thousand years ago to produce brine and also natural gas as a fuel to get the salt 
out of the brine.

Drake’s well gave impetus to a more intensive prospecting.
In Pennsylvania the oil seepages occur along the ”Oil-creek" suggesting further 

prospecting along creeks. The method was called "creekology".
Soon it was discovered that the oil fields are arranged in parallel lines forming 

trends, and oil hunters began to follow these trends ("trendology”).
The famous gusher of capt. Lucas (Lucic) at Spindle-Top was drilled on a flat 

mould. People began to survey for moulds by accurate levelling ("topographic 
prospecting"). Soon it was proved that these flat moulds are often the results of

61



salt plugs lifting slightly the covering rocks; the relation of oil traps to salt plugs 
was recognized.

The period o f geological surveying

The science of geology was developed at first in Europe. Europe has had a long 
tradition of mining and mining was the mother of geology. The work of the geol
ogists in Europe was facilia ted by the availability of more or less accurate topo
graphic maps eliminating the tiresome work of topographic surveying. In addition 
the mines delivered abundant subsurface material supplementing the surface data, 
promoting the study of the Earth’s crust to a considerable depth. European 
geology supplied reliable data for mineral exploration, and the same methods have 
been transferred to hydrocarbon prospecting when the need arose.

It is believed that the first petroleum geologist ’’sensu stricto” was the Swedish 
HJALMAR SJÖRGEN employed by the NOBEL Brothers in Russia around 1880.

At the beginning petroleum prospecting in the U.S.A. did not rely upon geologi
cal studies. The first geologists were received by the technically minded prospec
tors with mistrust. This was due partly because some geologists were arguing 
vehemently with each other, having sometimes completely different opinions 
about the same subject.

The anticlinal theory

W . LOGAN (Canada) described in 1842 that oil seepages occur at the mouth of 
the St. Lawrence river along anticline axes. G. V. A bich  (Russia) stated in 1847 
that the oil at Baku occurs in anticlines. The theory was clearly outlined by STERRY 
H u n t  (Canada) in 1861, and it was employed for practical petroleum prospecting 
by I. C. WHITE (U .S .A .) in 1882.

The instruments of anticline mapping were the compass and clinometer, 
the Abney hand level, later the oil-compass, the altimeter, the plane table with 
alidade and stadia rod, the prism, the steel metering tape, the geological hammer, 
a powerful magnifying lens, and some other ancillary equipment.

Beginning with the twenties aerophotogrammetry and photo-geology was 
gradually introduced making prospecting faster, especially in remote areas. 
Of course it could not replace field work entirely since rock specimens and fossils 
had to be collected further on for detailed examination. Yet aerophotography 
became one of the most important tools, especially in desert areas.

The anticlinal theory yielded spectacular results. Giant fields have been dis
covered world-wide, yet not without some difficulties. For example in Persia 
the discovery of the huge fields was many years delayed by the fact, that there is
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a discrepancy between surface and subsurface structures as a consequence of 
plastically deformed ’’salt formations” covering the reservoirs.

H. BÖCKH, the Hungarian geologist employed by Anglo—Persian Oil Co., 
selected six anticlines for first priority testing: Zeloi, Gach-Khaladj (where 
a duster has been drilled previously) Haft Kel, Agha Jari, Pazanan, Gach-Saran. 
He was avare of the structural discrepancies and while locating the first drilling 
near to the crest of surface anticlines, he suggested to drill 2—3 additional wells 
along in one profile line across the strucure. However, all of the first wells missed 
the structures. BÖCKH witnessed only the discovery of Haft Kel by the second well, 
because he soon left Persia. Later on Agha Jari, Gach-Saran and Pazanan were 
proven to be giant oil and gas fields respectively, and the work at Zeloi lead to the 
discovery of Lali. Only Gach-Khaladj was a miss. Out of six other locations, des
ignated by Böckh as of secondary importance, three became productive, two of 
them have not been tested yet and only one did not contain hydrocarbons (Fig. 1).

The anticlinal theory was rejected by the geologists working in Pennsylvania, 
because it did not correspond Pennsylvanian geological conditions. The contradic
tion could be cleared only with advancing stratigraphic studies giving a new 
impetus to ”modern trendology”.

The difference between ”primary dip” and ”secondary dip” caused also much 
difficulty until the necessity of exact distinction has been recognized. In Hungary, 
e.g., a big number of ’’brachy-anticlines” were mapped in the Pannonian Basin by 
F. PÁVAI-VAJNA due to confusion between primary and secondary dips.

Misleading geological conceptions

Some geologists created theories and stuck to them as if were dogmas. Again 
the example of Persia and Iraq can be mentioned.

H. BÖCKH quickly generalized the conditions observed in Persia and concluded 
that oil in Persia is bound to the Asmari Limestone of lagoonal facies , covered 
by the Miocene Salt Formation. This theory adversely influenced prospecting in 
Iraq and delayed the discovery of the prolific Kirkuk-field (Fig. 2).

In Hungary following discovery of huge quantities of natural gas in the Transyl
vanian Basin, while prospecting for potassium salts, BÖCKH insisted that oil must 
be related to Miocene Salt Formations also in the Pannonian Basin. Intensive 
exploration, carried out since, proved that such a formation is nonexistent in the 
basin, yet some significant hydrocarbon pools were discovered.

Prospecting in areas covered by thick undisturbed Neogene sediments

The most significant anticlinal outcrops have soon been mapped and their oil 
pools discovered. Attention was focussed on the great plains, where no outcrops
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Fig. 1. Some of the major oil fields in SW Iran (Those suggested by H. BÖCKH are underlined). 
1. Settlement, 2. dry hole, 3. oil fields with gas cap
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Fig. 2. Anticlines and oil fields in SE Iraq. 1. Centre of the province, 2. settlement, 3. oil seepage, 
4. natural gas seepages, 5. the first wildcat in the area (D ARCY—REYNOLDS, 1906), 6. anticlines 
(— = mapped by surface mapping, —  = assumed), 7. oil fields with year of discovery, 8. sites sug
gested by H. BÖCKH for exploration in the order of their importance, 9. sites suggested by A. H.

NOBLE (Shell): a., b., c., 10. sites suggested by E. W. SHAW (U.SA.): L, IL, HL, IV.

existed. To get more information about subsurface conditions structural drilling 
with continuous coring has been introduced. This method contributed to the dis
covery of many oil fields in the U.S.A., in Saudi Arabia, in the U.S.S.R., and in 
many others areas. The method was succesfully employed also in Austria imme
diately after World War II by the Russian authorities discovering the Matzen oil 
field.

The method could be employed very well in cases where adequate key-horizons 
were present.
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Geophysical prospecting

Geophysical prospecting rendered a great help to petroleum prospecting in 
covered areas. The first geophysical instrument employed to this end was the 
torsion-balance developed by the Hungarian physicist R. EÖTVÖS and utilized 
for practical purposes by H. BÖCKH in the Transylvanian Basin in 1912 to pro
spect for salt-plugs. The method was tested for petroleum prospecting on the 
Egbell (Gbely) oil field discovered in 1914 by drillings at the vicinity of natural 
gas seepages.

The torsion-balance became the most important instrument for petroleum pro
specting in the Gulf-coast area (U.S.A. and Mexico), in the Ural—Emba district 
(U.S.S.R.) and in many other areas of the world.

The torsion-balance was soon replaced by the simpler and faster gravitymeter 
although this was less accurate, yet accurate enough for practical petroleum 
prospecting.

Gravity measurements were supplemented by magnetic anomaly measurements 
applying the magnetic variometer to distinguish the effects of igneous and some 
metamorphic rock masses in the depth.

The development of seismic measurements for practical petroleum prospecting 
began in 1914 (Mintrop, Germany). The SEISMOS Company, founded by Mintrop 
started actual prospecting in the U.S.A. and Mexico in 1923 by the refraction 
method.

The basic principles of reflexion seismic measurements were patented by 
R. Fa s s e n d e n  (U.S.A.) in 1921. They were improved and practically employed by
J. C. Ka r c h e r  (Geophysical Research Corp. U.S.A.) also in 1921. In 1935, the 
method was employed already in big scale yielding varying results. Under 
favourable conditions the results were rather accurate and reliable, but in many 
cases, as e.g. fractured carbonate rock structures, or depths under 2000 m the 
results were usually poor and questionable. (A more spectacular development of 
seismic methods began in the fifties only, with the improvement of electronics, 
yielding excellent results.)

Borehole geophysics

Electric well logging was introduced by the SCHLUMBERGER Brothers in 1919 
at Pechelbronn (France). It was further developed by them in the Caucasus area 
(U.S.S.R.) and since 1929 also in the U.S.A. Resistivity, spontaneous potential, 
long normal, and lateral, further on caliper, dip and temperature measurements 
have been developed before 1945. Experiments were carried out also with induc
tion logging.

Radioactive well logging was developed first in the U.SA. HOWELL and
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FROSCH (Humble Oil and Refining Co.) introduced Gamma-ray logging (1939) 
and B. PONTECORVO neutron logging (1940).

A more or less simultaneous development of the above mentioned surface and 
subsurface geophysical methods occurred also in the U.S.S.R.

Subsurface geological mapping

Borehole geophysics improved geological correlation in addition to some 
classical geological methods, such as micropaleontology and heavy mineral 
analysis.

By better correlation the geometry of the reservoir could be determined more 
accurately. In addition to lithological, paleontological, stratigraphic and facies 
examinations, core-analysis (porosity, permeability, water saturation and con
nate-water measurements), supplemented by several technical measurements, 
promoted more reliable reserve estimations and made technical endeavours for 
higher ultimate recovery possible. All of these laid to the foundation of what is 
called today reservoir engineering.

The data obtained by the integral interpretation of the above mentioned 
measurements and examinations have been presented by different subsurface 
maps, such as contour- isopach- or isochore, isolith, lithofacies, biofacies, iso
porosity-, isopermeability-, isobar-, reservoir fluid saturation-, edge and bottom 
water maps and the like, giving a full picture about the reservoir.

In consequence petroleum geology was divided into two branches: exploration 
geology and exploitation (production) geology.

Stratigraphic traps

The integral interpretation of geological and geophysical results led to the 
recognition of the importance of stratigraphic traps. Nowadays, most of the anti
clinal traps being already discovered, stratigraphic traps are delivering a consider
able part of world’s hydrocarbon production.

Geochemical methods

Before World War II some geochemical exploration methods have been 
developed aiming at direct hydrocarbon discovery. These endeavours remained 
unsuccessful, yet laid the foundation for modern hydrocarbon geochemistry as a 
more recent development after World War II, examining the habitat of natural hy
drocarbons with relation to origin, migration and accumulation.
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Petroleum exploration methods applied in Hungary 
before World War II

Hungarian hydrocarbon prospecting was much influenced by the ’’anticlinal 
theory” and by the ’’Miocene Salt Formation” theory. The utilization of the tor
sion balance for practical geophysical prospecting began first in Hungary. Torsion 
balance and magnetic measurements were carried out by the L. Eötvös Geophysi
cal Institute. Gravimetric measurements have been greatly extended by utilizing 
gravimeters (type Heiland—Truman—Howell and Thyssen—Bornemisza). These 
measurements were carried out by the European Gas and Electric Co. (EURO- 
GASCO), by the Hungarian—American Oil Co. (MAORT) further on by the com
panies SEISMOS  and PRAKLA (Praktische Lagerstáttenforschung), both 
German, for the Hungarian—German Oil Co. Ltd. (MANÁT).

Seismic measurements were done by Humble Oil Co., by SEISCOR, by Carter 
Oil Co. (all U.S.A.), by SEISMOS and by PRAKLA. The L. Eötvös Geophysical 
Institute also carried out some experimental measurements with an equipment of 
its own construction. The 6 to 14 channels equipments utilized, and the interpreta
tion methods employed corresponded to the technical level of those years.

Well logging was carried out by a branch office of Schlumberger Co. residing 
first at Vienna and later at Nagykanizsa.

Experimental structural drilling of the counter-flush method was carried out at 
Biharnagybajom. Due to the lack of proper key-horizon correlation was difficult, 
yet the position of outpinching sand lenses indicated some kind of buried-hill 
stucture coinciding fairly well with the gravitational anomaly, and proven later by 
seismic measurements.

While the Budafa and Lovászi oil fields, discovered first, were of the anticline 
type although very gentle, the small Hahót field was a buried limestone block. 
Exploration in the Great Hungarian Plain directed attention to the significance of 
stratigraphic and compaction traps formed over buried ’’hills” of the basement 
rocks.

Nowadays the most up to date exploration methods are applied also in Hungary 
making the discovery of the smallest subtle traps possible.
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DEVELOPMENT OF THE EXPLORATION 
AND EXPLOITATION OF SUBSURFACE WATERS* 

IN HUNGARY TILL 1920

I. DOBOS

To supply the population with incontaminated water, deeper wells were drilled 
in Europe first in the area of Artois (France) in the 12th century, though in Asia 
and also in Africa the art of deep well drilling was well known much earlier. 
Hungarian endeavours in this field began in the 19th century only.

New methods of water exploitation were required by the fast economic de
velopment during the first decades of the 19th century. The frequenty epidemics 
also urged the exploration of drinkwater of satisfactory quality. All these fostered 
the exploration of subsurface waters to be found below the contaminated ground 
waters.

In every country, thus also in Hungary the miners were the first to get 
acquainted with the subsurface waters, being also forbearers of geological and 
hydrogeology cal sciences.*

Although drilling had been employed in mining for the exploration of solid min
eral resources long before, to the purpose of water exploitation it was introduced 
in Hungary considerably later. Water exploration based on scientific principles 
began with the work of V. ZSIGMONDY (1821 —1888) while at the same time Pro
fessor J. SZABÓ (1822—1894), (Fig. 1) a geologist and M. HANTKEN (1821—1893), 
a paleontologist were making great efforts to develop Hungarian geological 
science. Their endeavours gave impetus to and predetermined for the decades to 
come, the development of subsurface water exploration, as well as the develop
ment of geology and paleontology (D o bo s  1976).

* In the following the definitions given below are employed: ground water = water forming the first 
water table below the surface; subsurface water = water to be found in deep lying formations 
below the layers containing ground water (formation water), including: artesian waters, thermal 
waters, karst waters and oil field waters. Of course interrelation between the two kinds is usually 
possible under certain conditions (Translator).
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Fig. 1. József Szabó, a pioneer of hydrogeology in Hungary
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The beginning period of subsurface water exploration

Artesian wells were located in this period usually in the vicinity of natural water 
sources making the exploration of the aquifer in most cases successful.

Less productive were the wells, located in unknown, or less well known geologi
cal environment with the aim to find subsurface water under a thick impervious 
cover.

The first drillings for water were carried out in Hungary by foreign experts. The 
medicinal water well at Ugod was completed by a Frenchman in 1825, the drink- 
water well at Csór by an Austrian from Vienna.

Among the earliest artesian wells, there are those drilled at Székesfehérvár, 
Buda and Debrecen (Fig. 2)

The sporadic artesian wells and a number of unsuccessful boreholes did not 
allow the drawing of regional geological and hydrogeological conclusions. 
Nevertheless, the exceptional work of IMRE CSÉCSI, Professor of Theology at 
Debrecen, is worth mentioning. On the basis of petrological of paleontological in
vestigation of the samples of a water exploratory borehole in Debrecen he was the 
first to state that the near-surface formations of the Great Plain are not of marine, 
but of windblown origin.

J. S z a b ó  and V. Z sig m o n d y  contributed also by solving the problem of water 
supply of the city Pest. However, instead of drilling water wells of uncertain yield, 
the terrace gravels along the Danube river were exploited (1868).

The role of science and technology in water exploration

The milder political atmosphere of the late 19th century favoured economic and 
scientific development. The leading personality in the exploration of water 
resources was in this period V. ZSIGMONDY, a mining engineer. The importance of 
artesian waters is clearly accentuated in this book, written about ’’Mining 
Science” (1865). Following this he drilled a 37,77 m deep thermal water well at 
Harkány, in 1866, starting the most successful period of his life, laying a solid 
foundation for Hungarian artesian well drilling.

The geological maps, descriptions available at that time were not satisfactory 
for locating artesian wells properly, therefore ZSIGMONDY used to gather more in
formation by studying the stratigraphy and structure of the area in question. He 
based his hydrogeological conclusions upon geological studies. In consequence he 
was pressed to deal with the origin of thermal waters, with the problems of covered 
and open karsts and with the problem of raising and descending karstic waters.

The new wells (Lipik, Margitsziget, Buziás, Városliget-1) became famous. The 
118,53 m deep Margitsziget well (on St Margaret’s Island of the Danube in
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Budapest) has attired even the interest of King Ferencz József (Fig. 3). They 
created also some new technical problems. To protect the casing against corrosion, 
larch-lining was applied. Z s ig m o n d y  constructed a high pressure thermometer 
and the first bottom-hole temperature measurement was completed in the hot 
water wel Varosliget-l at 970.48 m depth (1875). His continuous well tempera
ture measurements served to J. Sz a b ó  for geothermic gradient calculations. With 
the successful completion of the hot water well Városliget-1, the deepest one at 
that time (1878) in Europe, the first, relatively short period of scientifically well 
based water exploration (1865—1878) was terminated. Typical for this period 
was the ”one-man-enterprise”: V. Z s ig m o n d y  was a drilling engineer, a geologist 
and a hydrogeologist in one person (DOBOS 1980).

During the following years the drink water supply in the Great Plain continued 
to remain the central problem. V . Z s ig m o n d y ’s successor, B. ZSIGMONDY began 
with the investigation of the porous basin-sediments. He was following the path 
of his predecessor, but he left the geological—hydrogeological problems to be 
solved by the Royal Hungarian Geological Institute . In the history of Hungarian 
drilling technology the application of water circulation in the first public well at 
Hódmezővásárhely is considered as a milestone (1880) (Fig. 4). The method was 
adopted by numerous small scale contractors. They were lacking, however, the 
indispensable technical skill. This resulted in a series of badly executed, dry holes. 
The exploration and exploitation of subsurface waters were regulated by the first 
Waterrights Act (1885), no significant change occurred.

At the end of the century the Geological Institute took over, holding in its hand 
consulting, authorization and documentation concerning water well drilling. The 
first artesian water well register was compiled by GY. HalaváTS in 1896, contain
ing the data of 1325 artesian wells. The material was illustrated by a 1:360 000  
scale map, prepared by T. Sz o n t a g h .

The role and participation of the Geological Institute increased when in 1908 
L. LÓCZY Sr. became head of the Institute. The ’’General map of aqueducts in the 
towns, and of the artesian and drilled wells in the territory of the states of the 
Hungarian Holy Crown” by T. S z o n t a g h , (scale 1:900 000) was published in the 
same year. The interpretation and the graphic representation are still up-to-date 
(Fig. 5) (D o bo s  1981).

L. LÓCZY Sr. also submitted the first recommendation about the necessity of 
governmental control and supervision of the wells. He assumed that the interac
tion individual wells thus could be clarified and the wells yielding mineral water, 
medicinal water, and common drinkwater, could be clearly distinguished. He 
urged the establishment of a governmental chemical laboratory for the determi
nation of the chemical composition and gas content of artesian waters (1912). 
His other suggestion, that every government should establish an institute where
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Fig. 3. Emperor and King Ferencz József (Franz Joseph I) visits V. Zsigmondy’s thermal well born on
St. Margaret’s Island (in 1868)

all rock samples needed for geological information should be kept on store, was 
also a farsighted one. LÓCZY (1912) considered the introduction of drilling 
technology into the curriculum of the university and of the mining school also as 
an urgent task.

In addition to the Geological Institute also the professors of geology of the 
Budapest Technical University played an important role especially in the exami
nation of the hydrogeology of medicinal and karstic waters exploited in Budapest. 
The work of F. SCHAFARZIK (1853—1926) was outstanding. Contradicting some
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Fig. 4. The first public well of the Great Hungarian Plain at Hódmezővásárhely

erroneous views, he drilled the first well in 1919 to increase the yield of thermal 
water springs at Buda.

The interpretation work of hydrogeologists was much facilitated by the chemist
K. THAN (1834—1908), who worked out a new method to compare the results 
of mineral water analyses and in 1891 introduced a new theory about the electric 
charge of ions of the salts present in mineral waters and about the effects of these. 
He was the first to prove the presence of carbonil sulphide in the hot water 
of the well at Harkány (1867), and that of fluoride in the hot water of the well 
Budapest—Városliget-1. At the turn of the century, the examination of radium 
emanation in hot waters was started, mainly in those at Budapest 
(GY. WESZELSZKY). This is an important factor in the interpretation of medicinal 
waters (DOBOS 1985).

To discuss the occurring hydrogeological problems, an independent forum was 
needed. The years after World War I were not suitable to establish an independ
ent Hydrological Society, thus in 1917 only a Section within the Hungarian 
Geological Society was formed, counting 79 members. The contributions of 
the Hydrogeological Section were published from 1921 on in the Hydrogeo
logical Bulletin.
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SUBSURFACE WATER EXPLORATION IN HUNGARY 
BETWEEN THE TWO WORLD WARS

K. KORIM

Hydrogeology is a relatively new science. During the first period of its develop
ment it was cultivated by some outstanding Hungarian geologists not specializing 
in hydrogeology only, but active in many branches of geology. Some of them were 
in fact all-round men-exerting of science. They have created sometimes scientific 
schools of a great professional influence.

At the beginning of this period the development of subsurface water explora
tion was determined by the severe economic situation of the country strongly 
reduced in area. The area left was overwhelmingly a basin territory rich in 
subsurface waters. Yet, at the same time, increased attention had to be given to 
the water reserves of the Mesozoic formations, the more, since high value min
eral and medicinal waters are related to the karstic and fissure waters. The 
pioneering researchers recognised the economic importance of subsurface waters 
and realized that the significance of subsurface waters will continuously grow 
with time.

The investigation of subsurface waters was very much promoted by the forma
tion of a Hydrological Section within the Hungarian Geological Society in 1917. 
Its aim was to study the hydrology and hydrogeology of the country and to 
develop the science of hydrology. The first three volumes of the Hydrological 
Bulletin appeared as an Appendix of the Geological Bulletin (1918—1920). 
From 1921 on it was published independently, providing a forum for hydrological 
research.

Systematic groundwater surveying, based on proper scientific principles began 
in the mid-twenties under the guidance of S. R o h r in g e r . A grid of observation 
wells was created between Taksony and Baja in the Danube—Tisza Interfluve. 
Based upon the observations carried out in these wells a contourline map of the 
water table was plotted showing the conditions on the 2nd October, 1932. The map 
is quoted in several handbook. From 1933 the groundwater observation grid 
was expanded by the Hydrographic Institute over the Great Hungarian Plain 
as a whole. The groundwater contourline map of Budapest was plotted by 
H. HORUSITZKY in 1935 and T. GEDEON carried out groundwater-flow observa
tions in the Tisza Valley. Detailed groundwater investigations were made in the
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Soil Research Dept, of the Royal Hungarian Geological Institute by P. TREITZ and
L. Kr e y b ig . Their pedological maps show also the water storage capacity of soils, 
along with other important hydrological parameters.

All these groundwater investigations and observations rendered not only imme
diate results for agriculture and irrigation, but also laid a solid foundation for 
more extensive and highly succesful groundwater surveying, developed after 
World War II by the Hungarian Geological Institute (MÁFI) and by the Hydro- 
logical Scientific Research Institute (VITUKI) which obtained international 
reputation.

A. VENDL described the origin and accumulation o f bitter waters (Epsomsalt 
waters) occurring in Southern Buda. This description is up-to-date even today. 
Similar investigations were made by A . L iffa  on the ’’Mira” bitter water occur
ring at Jászkara jenő, and by Z. SCHRÉTER on the bitter waters occurring at Bana. 
The natural soda waters occurring at Balatonfiired and related partly to ground- 
water were reexamined by L. LÓCZY Jr. in 1930.

With respect to formation waters or artesian waters it is well known that due 
to the geological conditions in the Hungarian basin these can be explored by deep 
well drillings only. The ratio of artesian wells to population and to area in the 
Hungarian Basin is probably one of the highest in the world.

The Royal Hungarian Geological Institute collected, arranged and interpreted 
all geological and hydrological data derived from the drilling of artesian water 
wells under its supervision. Leading personalities in this work were T. SZONTÁGH, 
J. SÜMEGHY and E. R. SCHMIDT.

The activity of J. SÜMEGHY contributed to a great extent to the development of 
subsurface water surveying. E.g., by the measurement of the outflow temperature 
of the water in more than 500 artesian and other drilled wells he computed the 
geothermal temperature values for the whole Great Plain. His initiatives were fully 
expanded in the fifties when a large scale geothermic research was started. 
In addition, SÜMEGHY made some far-reaching conclusions with respect to the 
relation of geothermic gradients to the substructure of the Great Plain.

The systematic work of E. R. SCHMIDT contributed to a great extent to the com
plex knowledge of formation and artesian waters. Surveys show that the number 
of artesian wells reached some 20 thousand at the beginning of the forties. In the 
explanatory notes to some 22 soil maps some account is given about the results of 
his detailed research, containing not only hydrogeological, but also technical, pro
duction, hydraulic, hydrodynamic and geothermic data. His observations and 
maps about the gas content of the artesian wells are of outstanding importance, 
giving some incentives to contemporaneous and later hydrocarbon prospecting. 
His maps showing the occurrences of waters containing gases are now utilized in 
the preparation of a new map compiled for water economy purposes. He also 
studied intensively the behavior of gaseous artesian wells, the problem of water
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Fig. 1. Ferenc Pávai-Vajna (1886—1964)

Fig. 2. József Sümeghy (1892—1955)
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Fig. 3. Ferenc Papp (1901 —1969)

Fig. 4. Eligius Róbert Schmidt (1902—1973)



waste and the life span of artesian wells.
The thermal waters occurring in the basin sediments deserve special attention, 

due to their economic importance. The exploration and development of thermal 
waters has always been bound to hydrocarbon prospecting. An outstanding 
expert in this field was F. Pá v a i- V a j n a . The wells drilled to find hydrocarbons 
found no significant pools, but some of them yielded a high amount of thermal 
water. P á v a i- V a j n a  recognized the possibilities hidden in thermal waters and 
advocated their utilization. The wells Hajdúszoboszló I and II, Karcag—Berek
fürdő I and II, Debrecen I and II and Tiszaőrs I yielded a considerable amount of 
thermal water with some natural gas, making possible the establishment of ther
mal baths, giving restoration of health and recreation to tens of thousands of 
people day by day. Hajdúszoboszló has been developed into a recreation centre of 
high reputation also abroad. It is interesting to note, that the thermal water wells 
of Hajdúszoboszló are in a zone of rich natural gas accumulation, discovered in 
the sixties.

Immediately after World War I great emphasis was laid upon the scientific and 
practical examination of karstic thermal waters known and utilized in the area 
of Budapest. Outstanding personalities of this work were the successive profes
sors of geology of the Technical University at Budapest, F. Sc h a f a r z ik , A . VENDL 
and F. P a p p . The results of their investigations have been published in several 
papers and monographies.

The investigations were later extended over a larger area, where karstic thermal 
waters occur in fractured, karstic carbonatic reservoir rocks.

Studies about the genesis of different waters, based on a high number of ana
lyses, were also published. F. Pa p p  made an attempt to arrange the medicinal water 
sources according to their origin in different groups. G y . VESZELSZKY examined 
the problem of juvenile waters and their radium emanation (radon) content.
E. Sz á DECZKY-Ka r d o ss  studied the different types of artesian waters in the 
Great Hungarian Plain and examined their value to indicate key horizons.

The activities enumerated above testify to a continuous development. The 
generation of geologists and hydrogeologists, active between the two World Wars, 
preserved and further developed the scientific heritage of their predecessors. It is 
an obligation of the present generation, to keep the noble traditions alive. This is 
the best way of commemorating the pioneers.
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THE DEVELOPMENT OF PRINCIPLES RELATED TO 
SUBSURFACE WATER PROSPECTING IN HUNGARY

A. RÓNAI

Some hundred years ago water needs were covered also in Hungary, like in any 
other country, from groundwater resources.

Prospecting for subsurface waters in deeper lying formations began with the ac
tivity of V. Z sig m o n d y . He was engineer, hence he was probably more interested 
in the technical challenge of deep well drilling than in water production proper. 
Yet, being a genuine researcher, he showed interest for everything connected with 
his work, observing the penetrated strata, carefully collecting samples, extracting 
and examining the fossils found in the rock samples. Thus he performed also con
siderable geological work and drew the attention of geologists to his geological 
findings. Despite his achievements, artesian well drilling remained for several de
cades a mere technical task. This approach resulted in a great number of dry holes.

The examination of the formations, penetrated by drilling, began at the turn of 
the century only, with the work of the geologist Gy. Ha l a v á TS, initiating the 
development of Hungarian hydrogeology. In addition to the artesian waters, 
attention was paid also to the karstic waters especially where great amounts of 
water were needed, but no surface streams were available. The study of karstic 
waters was started by miners, but it was soon taken over by geologists. The 
prevention of waterflooding of the mines requested a profound knowledge of 
stratigraphic and tectonic setting. The geologist had to be consulted before locat
ing wells or water works to lift karstic water. The control of artesian wells, steadily 
growing in number, became the task of the Royal Hungarian Geological Institute. 
The importance of technology was superseded by science, leading to the forma
tion of a new branch of geoscience-hydrogeology.

The geologists paid an ever growing attention to karstic water and artesian 
water problems, but they totally neglected the problems of groundwaters. The 
probable reason for this phenomenon was the fact that groundwaters are mainly 
important in the plains, which are the least interesting for the geologists, since the 
big basins are usually covered by the most recent sediments, with no outcrops of 
older formations and with no mineral deposits.

Accordingly, groundwater remained a problem to be dealt with by the civil en
gineer. The importance of groundwater and of groundwater flow was first recog-
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nized in Hungary by some civil engineers working on the regulation of the Tisza 
river to prevent devastating floods. P. VÁSÁRHELYI, in charge of the works, and his 
associates recognized that at floods time the level of the groundwater, i.e. the 
water-table will also rise and if it reaches the surface behind the dams it may 
cause great damage to the protecting system. Some observation wells were estab
lished and existing wells were utilized as such. However, when the dam system was 
completed, the observation service became forgotten. It was started again 
considerably later due to an argument about alkaline formation in the soil through 
which agrogeologists working on the Great Plain, and civil engineers working on 
river regulation and draining the swamps confronted each other. The construction 
of observation wells was started by Professor R o h r in g e r  (Technical University, 
Budapest) in the Danube—Tisza Interfluve, to observe the fluctuation of the 
groundwater table. Later it was taken over by the Hydrographic Institute under 
the supervision of the Ministry of Agriculture, followed by VITUKI. Both of these 
were engineering institutions, completing the wells, carrying out observations, 
collecting, interpreting and storing data with technical accuracy.

The only contribution of geology was in this period the study of the hydrogeo
logical conditions of Budapest, compiled by H. HORUSITZKY. It was descriptive, 
without discussing the origin of groundwater, its flow beneath the surface, the rea
sons causing fluctuations of the groundwater-table, and the special problems of 
groundwater chemistry.

At the same time the Royal Hungarian Geological Institute became more inter
ested in artesian wells. E. R. SCHMIDT compiled an inventory of artesian wells, 
parallel to the agrogeological mapping of the Great Plain in the thirties. Both the 
geological and engineering activities involved data-collecting only.

Meanwhile also a third party: forestry appeared in the field of research of 
groundwater behaviour. E. L. IJJÁSZ, investigating the effect of forests on the posi
tion of groundwater in 1938 embarked upon the scientific examination and 
explanation of groundwater fluctuation.

This work was continued by Dr. J. BOGÁRDI, a civil engineer, who carried out 
deductive studies about groundwater motion by interpreting the data obtained 
from the Hydrographic Institute. At the same time J. SÜMEGHY (Royal Hungarian 
Geological Institute) initiated the detailed mapping of all water resources in the 
country. Country-wide some 1.2 million wells were accurately recorded (type, 
depth, water level, yield, etc.). The conclusions drawn by geologists were quite 
contradictory to those of the engineers, with respect to the origin of groundwater, 
to the reasons of water-table fuctuations, to the changes of chemical properties, 
etc., provoking a vivid argumentation over some years. This promoted a better ac
quaintance with the groundwater neglected for so long. The groundwater since 
that time has occupied a prominent place in hydrological literature.
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By concentrating all hydrological tasks country-wide in one organization, i.e. 
in the Hungarian Hydrological Authority (OVH) the engineers took over the 
supervision of Hungarian water resources. They requested precise numerical data 
about subsurface water resources (including groundwater), about the supply of 
water reserves, about consumption, etc., to establish a country-wide balance of 
water resources. The Geological Institute was not able to satisfy these require
ments, therefore the Hydrological Authority requested to take over water explora
tion. It was decided that any expertise about the exploitation of subsurface water 
resources becomes under its authority.

From that time on, scientific research of groundwater resources was supple
mented by technical tests applying laws of physics and mechanics, and observing 
subsurface hydrodynamics. Hydrology was further developed by the application 
of reservoir engineering knowledge built up in the oil fields, applying the results 
of subsurface geophysics, highly valuable not only for hydrocarbon exploitation, 
but also for water production and reserve estimation.

Thus water prospecting became also a branch of engineering sciences. In addi
tion to hydrogeology, the term ’’geohydrology” was introduced, with more empha
sis upon hydrology, i.e. upon its engineering aspects. The content of the 
Hydrological Bulletin was changed accordingly. The bulk of the several thousand 
strong membership of the Hydrological Society consists of engineers and an over
whelming part of the publications are engineering papers.

All the above disciplines were integrated in hydrocarbon prospecting: utilizing 
geology, geophysics, physics, physical-chemistry, chemistry and mathematics as 
well as drilling technology to investigate the behaviour of formation fluids present 
in the rock formations in different physical state, observing their composition, ef
fects and flow conditions, investigating their origin and accumulation. In this con
text geology commands again an increased importance.

Up-to-date subsurface water prospecting, similarly to hydrocarbon prospect
ing, became a complex operation based upon the methods and principles of the 
above mentioned disciplines. It was also recognized that groundwaters, formation 
waters, subsurface and juvenile waters, karstic waters, thermal waters, mineral 
waters can not be studied separately, since they are in close interrelation with each 
other, forming complex hydrodynamic units as part of the big circulation system 
beneath the surface, complementary to that above the surface of our planet.

ANDRÁS RÓNAI 
1051 BUDAPEST 
József nádor tér 9.
Hungary





HISTORY OF BAUXITE EXPLORATION IN HUNGARY
TILL 1945

B. VIZY

Bauxite exploration was started in present-day Hungary in 1920. It was 
preceded by some bauxite exploration in the Bihar Mountains (Transylvania), 
initiated by Gy. Sz Ad e c z k y - K a r d o s s , K. Pa p p , P. R o z l o z s n ik  and B. MIKÓ in 
1903. Bauxite mining was begun in the area in 1915, by the Jad Valley Aluminium 
Company.

Hungarian bauxite exploration can be devided into three periods.

First period: 1920—1925.

Bauxite was discovered at several places in Transdanubia. Exploration rights 
were secured by mining claims (leases), e.g. at Halimba, Halimba—Malomárok, 
Gánt, Isztimér, Bakony szén tlászló, Eplény, Nagynémetegyháza. The prospectors 
(J. Ba l á s , I. V e l t y , A. A. G y ö r g y ) recognize outcrops of bauxite relying upon the 
results of basic geological mapping, such as the work of É .  TAEGER. Prospecting 
is rather unsystematic and involves only deposits recognizable on the surface. In 
the surroundings of Gánt the Aluminium Ore Mines and Industry Company, 
founded in 1917 and becoming an affiliate of the Bauxite Trust A.G. in 1923, is 
striving to secure exclusive prospecting and mining rights for the area. The same 
is done by the Tapolca Mining Company in the area of Halimba, iniciated by 
A. GYÖRGY. At this time Gánt and Halimba were the most prominent occurrences, 
having estimated reserves of some 30 million tons (K. T e l e g d i- R o t h ), and 
130 million tons (A. GYÖRGY), respectively. The estimation for Halimba turned 
out to be too high. J. Ba l á s  estimated the country-wide reserves to be about 
2.5 thousand million tons. This estimation, however, was declared by K. TELEGDI- 
R o t h  as exaggerated.

E. V a d á s z , geologist, J. Ba l á s , mining engineer and I. Ja k o b i, metallurgical- 
engineer were the first to suggest to start big scale mining and processing of 
bauxite in Hungary to exploit the deposits, thought to be considerable even as com
pared to world reserves. All of them stressed the importance of further explora
tion, with special respect to the very varying quality, influencing industrial 
processing decisively.

91



92

Fi
g.

 1
. B

au
xi

te
 d

ist
ric

ts
 in

 th
e 

Tr
an

sd
an

ub
ia

n 
C

en
tr

al
 R

an
ge

. 
1. 

Ba
ux

ite
 d

ep
os

it 
kn

ow
n 

be
fo

re
 1

94
5,

 2
. B

au
xi

te
 m

in
e 

op
er

at
in

g 
be

fo
re

 1
94

5



Second period: 1926—1935.

The aluminium Ore Company, having secured all bauxite claims at Gánt, began 
the detailed surveying of reserves. Mining was started in 1926. The success of 
bauxite exploration and production at Gánt gave an impetus to further explora
tion. Work was continued at Halimba—Szőc, in the Northern Bakony Mountains 
(Fenyőfő, Dudar), in the Pilis Mountains and at Nagynémetegyháza—Óbarok. 
New prospecting discovered bauxite at Alsópere, Nyirád and in 1930 at Nagy- 
harsány.

K. Te l e g d i- R o t h , E. V a d á s z  and T. K o r m o s  played an outstanding role in 
bauxite prospecting.

Bauxite production at Gánt reached 20 percent of the world production in 
1927—29. Later on, production decreased. It surpassed again the previous level 
only after the world-economic crisis.

Third period: 1936—1945.

The laggish development following the economic depression began to accelerate 
from 1936 on also in bauxite production, motivated mainly by military upswing. 
The known deposits were reviewed. Detailed exploration, applying exploratory 
drilling, was continued, followed by a steep increase of production.With the open
ing of an open cast mine at Bagolyhegy, production at Gánt reached 500 thousand 
tons per year.

In the vicinity of Iszkaszentgyörgy bauxite was found by M. POVOLNIK in 1941. 
The area was quickly developed by the Aluminium Ore Company, advised by
T. KORMOS. The Aluminium Ore Co. started intensive exploration in 1943 also in 
the already known Halimba Basin.

The formation of the Hungarian Bauxite Mines Co. resulted in a very intensive 
exploration activity. The detailed surveying of the bauxite deposits at Alsópere 
began, and at Nyirád area, by the Aluminum Ore Co., was reambulated disclosing 
some 22—25 million tons of reserves, as estimated. Production was started at 
Nyirád and Nagyharsány in 1938, and at Alsópere in 1940. The contributions of 
K. Te l e g d i- R o t h , E . V a d á s z , E. A jta i and Z. Sc h r é te r  to the above explora
tion were especially valuable.

The Aluminium Industry A.G. also appeared again on the scenery conducting 
exploration at Szőc, headed by J. G. DE WEISSE.

The Hungarian National Coal Mines Co. (MÁK) drilled several exploratory 
boreholes for coal in the area of Nagy egyháza, which revealed the presence of 
sideritic bauxite beneath the coal seams and partly below fractured dolomite 
debris. (These reserves were developed most recently).
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Summarizing the characteristics and results of bauxite exploration between 
1920 and 1945, the following can be stated.

— Till the end of World War II all bauxite outcrops in the country were dis
covered. The exploration, continued from the outcrops downwards into the depth, 
was also successful at many places, e.g. at Szőc, Halimba, Alsópere, Eplény, 
Vázsonypuszta, Obarok, Nagyharsány. In consequence, all bauxite areas were 
delineated already at that time, representing the ’’backbone” of present-day 
bauxite mining: Nyirád, Halimba—Szőc, Kincsesbánya, Gánt.

— Exploration was based partly on previous geological field surveying, partly 
on the work of a team of experts.

— The thorough investigation of the bauxite deposits, the detailed laboratory 
examinations of thousands of samples yielded excellent scientific results, which 
were published only after 1945. They provided an outstanding interpretation of 
the results obtained, and gave decisive incentives to still more intensive bauxite 
exploration started in the fifties. The two most important publications were writ
ten by E. VADÁSZ: ’’Geological setting of Hungarian bauxite occurrences”, and 
’’Bauxite-Geology”. Geological surveying was determined by the fast growing 
mining requirements, and by the position of bauxite deposits, rendered the 
surveying more effective, but caused at the same time somewhat less systematic 
work. The extension of bauxite deposits, suitable for open pit mining, were 
explored by small shafts, hand made borings, in some cases by small scale mining 
methods, to satisfy immediate requirements. Exploration by deeper drillings over 
covered areas began only during the war to satisfy quickly the demands, that had 
been multiplied.

— Increasing knowledge about bauxite stratigraphy contributed to a great ex
tent to the theories on bauxite genesis. An other approach based on detailed 
laboratory work started to develop already in the thirties. However a big scale 
investigation, applying the most modern methods and involving a great number of 
samples, was started only in the sixties, rendering more reliable data to the 
solution of the problem of bauxite genesis.
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HISTORY OF BUILDING STONE EXPLORATION 
IN HUNGARY TILL 1945

P. KERTÉSZ

Exploration for building stone has been an activity of mankind since several 
thousand years. In the area of historical Hungary (including the totality of the 
Carpathian basin, so territories of present day Slovakia, Transylvania in Romania 
and Yugoslavia) stone exploration has a considerable past, but systematic gravel 
exploration began after World War II only. The stone utilization possibilities 
deviating from the average, led to the development of some peculiar stone 
exploration principles.

In montaneous areas stone material, satisfying public demand, was easily avail
able. Therefore till the beginning of big scale mechanized, i.e. industrial stone 
quarrying, production was rather occasional and the aim of exploration was 
to find the place where the requested stone outcrops. Construction has demanded 
since ages some special sorts of rocks to cut constructional blocks, ornamental 
stones and exploration was aimed at finding the most suitable rock sorts.

Compact igneous rocks, such as e.g. granite usually are used only locally. Thus 
their importance was rather restricted. The effusive rocks satisfied mass demands, 
not requesting any special sorting and exploration. Volcanic tuffs were utilized in 
building on big scale in Hungary, Slovakia and Transylvania, and to satisfy the 
increasing demands systematic exploration was necessary.

With respect to sedimentary rocks, sandstones were used in Hungary much 
less than in other countries of Europe. Alone the Carpathian (flysh) sandstone 
was regionally employed. The coarse limestones and fresh-water limestones 
(travertines) were utilized on large scale, and only some special kinds of compact 
limestones were in demand.

From the group of met amorphic rocks only the Transylvanian marbles explored 
for, and utilized since the time of the Romans.

Conscious utilization o f stones began in Hungary in Roman times, although it 
is supposed that in Transylvania the Dacians conducted already some quarrying 
before the Romans. The Romans utilized in Dacia (now: Transylvania) compact 
limestone, volcanic tuff and marble. In Pannonia first of all fresh-water lime
stones (travertines) were used. Volcanic tuff was not fashionable, though some-
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andesite tuffs were employed by the Romans in their baths. Marble and granite 
was imported to Pannonia, the other rocks were of local importance only.

The Hungarians first explored the Roman ruins to find suitable stones for their 
buildings. Especially the imported marble and granite found in the Roman ruins 
was utilized over several centuries, in some cases repeatedly recut. The old quar
ries, given up by the Romans several centuries ago were gradually reopened and 
new ones became explored. Good quality stones were transported country over, 
and some of them, as e.g. the Jurassic red coloured compact limestone (’’red 
marble”) were even exported. At the end of the Middle Ages, due to the high 
variety of stones requested (stimulated probably by Italian stone cutters) explora
tion became quite purposeful.

During the 16—17th centuries construction became rather restricted due to 
continuous fighting between the Hungarians and Turks. In the 18th century big 
scale reconstruction was started, requesting building stones in increasing mass. 
First the ruins were exploited, followed by the reopening of ancient quarries, and 
also significant importation was done based on waterway transport.

Till the mid 19th century mainly the importation of building stones was in
creased. Exploration was restricted to some local efforts and no countrywide 
surveying was carried out.

In the mid 19th century systematic geological surveying was started in the 
country providing also an exact geological base for building stone exploration. 
Steady industrial and economic development d aanded more and more rock- 
material and made also long range transport feasible. In this period the quarrying 
industry was more developed abroad, offering a higher variety of choice, there
fore import was further increased, and foreign building stones ’’flooded” the 
Hungarian market, e.g. granite from Mauthausen (Austria).

The development of indigenous industry affected favourably the development 
of quarrying. An inventory of all building stone sorts was needed as a first step. 
The first survey in this respect was concluded to satisfy the demands of street 
paving in Budapest. The main aim was the geological—petrological examination 
of the rocks, delivered by the quarries, and also their petrophysical testing.

The investigated samples were first exhibited at the Royal Hungarian Geologi
cal Institute and later also described by F. Sc h a f a r z ik  (1904).

The work of SCHAFARZIK was outstanding. He not only summarized the results 
but also took part in surveying and opening up new quarries.

This period is Europe-wide the time of the first syntheses with respect to the 
building stone industry. In 1899 was published the basic handbook of O. HERMANN 
concerning quarrying, which was also the most important scientific source of 
Hungarian building stone exploration till World War II.

At the turn of the century the geological and petrological background was al
ready available to expand systematic building stone exploration. A series of new,
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big, well-mechanized quarries are opened up to satisfy countrywide demands 
(dacite at Kissebes, 1870; granite at Dévény, 1885; andesite at Tarcal 1870; 
phonolite at Hosszúhetény, 1900).

This period ended with the World War I. The area of historical Hungary was 
reduced to one third and the most important quarries were lost. The available 
choice was suddenly changed: granite and the like were of poor quality, the 
andesite quarries were of local importance only, marble quarrying ceased to exist, 
the sandstone quarries were insignificant. Thus the existing quarries had to be 
expanded and new occurrences of suitable rocks explored, with full utilization of 
the results of geological mapping.

Data were collected, and registered by the Royal Hungarian Geological Insti
tute, but upon request on part of some quarry owners several specialists were con
sulted. The most outstanding were L. Ju g o v ic s  and F. Pa p p .

L. JUGOVICS undertook exploration in such a way as to explore the economically 
feasible stone reserves generally and not to interpret local, individual occurrences 
only. Thus examined one by one the known basalt occurrences and several 
andesites. Quarries were opened up over decades upon his expertise.

F. SCHAFARZlK’s work was continued at the Geological Department of the Tech
nical University of Budapest, by F. Pa p p . He not only conducted surveying work, 
but also taught its methods, explained the properties and advantages of indigenous 
rocks both to the specialists and the public. He also continued the systematising 
work Of SCHAFARZIK.

His work, in addition to the description of the rocks and their occurrences con
tains also a systematic classification of rocks according to their petrological prop
erties and possible utilization is given, making the book very useful also for people 
without geological background.

F. Papp began the petrological interpretation of systematic petrophysical tests, 
improving the evaluation of the physical tests. The final aim was the completion 
of a monograph about the Hungarian quarrying industry, but this was unfor
tunately prevented by World War II.

Between the two World Wars increasing demand, and the availability of inte
gral geological-petrological-petrophysical aspects promoted the opening up of 
several new quarries forming the backbone of postwar big scale quarrying 
in Hungary.
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EXPLORATION OF CERAMICAL AND CEMENTING RAW 
MATERIALS IN HUNGARY TILL 1945

GY. VITÁLIS

Two periods can be clearly distinguished: the period of random exploration, 
from the beginning till the middle of the 19th century and the period of scientific 
exploration, from the mid-19th century till the end of World War II.

The period o f random exploration. The first bricks were made on the ter
ritory of Hungary by the ancient Romans. The manufacturing of bricks has never 
ceased since. Even the walls of the mediaeval castles contain bricks. Hungarian 
brick manufacturing utilized very primitive methods till the middle of the 19th 
century. Slow development began with the installation of some muncipal brick fac
tories. The first industrial brick and tile factory was the Drasche factory, 
constructed at Rákos in 1838. The quality of the clays utilized for brick manufac
turing was not tested by scientific methods: it was proved only by the quality of 
the product.

King Mathias established in his Buda castle a maiolica workshop, enjoying high 
reputation between 1470 to 1480. The glazed tiles for stoves, facing and flooring 
tiles and pottery were manufactured probably of materials imported from Italy. 
However, it can also be assumed that some experiments were made to replace the 
imported material with locally available ones. Some conclusions can be won about 
Hungarian pottery materials from the geographic location of potteries (Fig. 1). 
The Hungarian ceramics industry began to flourish from the middle of the 18th 
century. The location of the workshops was influenced not so much by the loca
tion of good quality raw materials but by economic factors. The first china factory 
was founded by prince N. BRETZENHEIM at the beginning of the 1820s at 
Telkibánya. The raw material was the locally found kaolin.

The factory at Hollóháza (established in 1831) used mainly the kaolin ex
ploited in the forest of Füzérradvány, which has become widely known under the 
name of ’’Hollóháza kaolin”. Plastic clay and dolomite were used as admixtures. 
The china factory at Herend (founded in 1826) used Zettlitz kaolin imported 
from Bohemia. The Városlőd factory of pottery (built around 1830) used local 
raw material (from an open pit). The fine ceramics industry experienced much 
hardship, because, as quoted from L. P et r ik : ”... manufacturing was started here 
and there always without sufficient knowledge of technology and of the available
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raw material. Indigenous raw materials were always in demand, and they were 
looked for, occasionally and by chance, due to the lack of adequate geological 
foundation.”

The period o f scientific investigation. Some inventories and material testing 
summaries were published by the Royal Hungarian Geological Institute and by the 
Royal Hungarian Science Society about the available raw materials for construc
tion and building in the last decades of the 19th century. In the history of the 
Geological Institute the establishment of the Chemical Laboratory in 1884 was a 
very important event from the practical point of view. In the laboratory not only 
the samples collected by the staff of the Institute were analysed, but also other 
samples delivered for examination by outsiders. The explanatory notes of the 
geological maps published usually in the Annual Reports of the Royal Hungarian 
Geological Institute called attention to construction materials as well. Explora
tion was carried out, in addition to the geologists of the Geological Institute, also 
by the staff of the geological departments of Universities and Academies, and by 
specialists of big mining companies. Indirectly also some individuals took part in 
the work announcing discoveries, submitting claims, sending-in samples for 
examination.

L. LÓCZY Sr. organized a Department for Applied Geology as a first step of his 
directorship at the Geological Institute. Research subjects of the Department in
cluded ’’Exploration of rocks suitable for cement manufacturing” and compila
tion of a summarizing book about the minerals and rocks, occurring in Hungary 
which can be economically, industrially and commercially utilized”.

The development of the brick industry received a new impetus in the 1860s by 
the invention of railways, cupola furnace and brick press. Coal could be trans
ported now by rails also for the brick factories in the Great Hungarian Plain re
placing straw as fuel (Fig. 2). V. ZSOLNAY, the founder of the Zsolnay china factory 
at Pécs designed a technology for the factory for the use of local raw materials 
in addition to imported ones. The old quarries supplying the ancient potters of 
Pécs were searched and claimed for, to supply the factory with high quality clay. 
The scientific foundation of utilizing indigenous resources was laid down in the 
publications of L. PETRIK.

For the construction of the Chain Bridge at Pest-Buda A. CLARK used Ro
manian marl from Beocsin (1839—1849), which was calcinated in the kilns in
stalled on the plot of land where later the building of the Hungarian Academy of 
Sciences was built. The calcinated marl was ground in the mills floating nearby on 
the Danube.

In the time span 1860—1899 a great number of cement factories were built, at 
Beocsin, Lábatlan (2), Nyergesújfalu, Mogyoróska, Óbuda-Újlak, Gurahonc, 
Lédec, Brassó and Román-oravicza. During the years 1900—1914, several more 
were added, at Zsolna, Selyp, Bélapátfalva, Zagreb, Beremend, Felsőgalla and
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Torda. All these were located without preceding geological exploration, but 
relying upon geological expertise. In fact, the location of all of them was very 
appropriate, in respect both of the quality and quantity of the raw material 
available (Fig. 3).

Further exploration was much hampered by World War I. Most of the data 
relating the exploration of raw materials to supply the factories existing or to be 
built are to be found in the related manuscript expertises. J. GYÖRKI, like L. 
P et r ik , advocated strongly the use of indigenous kaolins, supporting his recom
mendations by economic arguments. (Kaolin occurrences in Hungary, 1932). In 
1939 L. LÓCZY Jr. submitted detailed Memorandum to the government concern
ing the exploration of probable mineral resources in the country. The results and 
status of kaolin and fireclay investigations carried out by the staff of the Geologi
cal Institute are represented best by reports of A. LIFFA and A. FÖLDVÁRI, 
published in the Annual Reports of the Royal Hungarian Geological Institute.

The geological and economic geological data contained in the series ’’Geologi
cal Description of Individual Regions of Hungary”, published by the Royal 
Hungarian Geological Institute, are very relevant in this context.

During the above-mentioned periods geological exploration for ceramical and 
cementing raw materials was conducted rather unsystematically. An integral, ex
tensive investigation of the problem was out of question, due to the very restricted 
financial and technical possibilities, despite the best intentions of highly qualified 
specialists and leading personalities.
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