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Several millions of tons of industrial quartz sand is mined and used all over the 
world every year.

A large portion of the territory of Hungary is covered by unconsolidated clastic 
sediments, mostly sands. Most of these sands are airborn or fluviatile but at some 
places, mainly in Transdanubia, off-shore sands and beach deposits can also be found.

There are hundreds of smaller or larger occurrences in Hungary where quartz- 
based sand is mined. The production of the majority of these mines goes to the state 
building industry or serves local building purposes.

From our point of view industrial quality sands or high grade sands are those 
quartz sands which meet the requirements of the glass or the foundry industry:

1 Grain size distribution: the glass quality sand should be well sorted in a narrow 
range; the molding sand is classified according to its AFS and ACS numbers.

2 Grain morphology: in case of molding sand the morphology determines the 
specific surface which in turn is directly proportional to the amount of binding 
material needed in molding mixtures.

3 Chemical composition: the most important parameter is the Si02 content. This 
should be between 85 and 96% for molding sands and over 99% for glass quality 
sands. A most characteristic impurity is Fe20 3. It must not exceed 0.1% in glass 
quality sands, its standard amount is between 0.015 and 0.1%. Other impurities 
important for the qualification of sands are carbonate and A120 3.

4 Mineral composition: quartz or quartzite make up about 99,8% of the sands. 
Some undesired impurities are chromite, sillimanite and corundum.

5 Heat resistance: molding sands should be refractory.
Molding and glass quality sands are purified by different technological processes 

and separated according to their grain size. The complexity of the necessary processes 
greatly depends upon the quality of the raw material. So it is a must that the purest 
parts of sandstone and sand deposits be located and used for mining. The only 
successful way to do so is to study the genetics of high grade sand deposits.

There are only a few places in Hungary where high grade sand is mined. The 
most important glass quality sand deposit is the Fehérvárcsurgó one which meets 
95% of the industrial demand. As far as molding sand is concerned 65% of the total 
national consumption is supplied by the the Kis Örspuszta occurrence.

According to the latest reserve forecasts these two mines can meet the industrial 
needs for only twenty more years. Therefore prospecting and exploration of further 
high grade sand deposits is an inevitable necessity. Large scale prospecting has to be 
based on a suitable genetic and palaeogeographic concept.

High grade sands should be well sorted with no or only limited clay and A120 3 
content i.e. it should be deposited from a transporting medium with high current
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velocity. Silica enrichment may occur under hot and humid climatic conditions while a 
slightly acid transporing fluid rich in dissolved organic componds can easily strip the 
sand of its limonite content. The necessary low carbonate content is known to be 
brought about by C 0 2-rich solutions.

Now the most important question is where and when these optimum conditions 
existed in the palaeohistory of Hungary.

The answer for the “where” question is fairly straightforward since these places 
must have been smaller or larger embayments where the following conditions were 
met:

1 marshy back-lagoon environment rich in humic acid (to keep iron in solution)
2 a current water flow within the bay directed towards the open sea (removing 

iron and resulting in a well sorted deposition of the sand);
3 an area of denudation in the background producing large amounts of elastics, 

enriching the sand in quartz and removing the impurities such as placer minerals;
4 presence of carbonatic bedrock and a carbonatic shoreline.
In Hungary the above geomorphological situation was existed in the course of 

the Late Pannonian. The Late Pannonian in Hungary can be characterized by a 
highly dissected shoreline with a great number of lagoons and bays and by a moun
tainous background morphology with the mountains emerging like islands.

Oligo—Miocene sands covering the surfaces provided an excellent denudation 
area for the quartz grains.

In time the Carpathian Basin became more and more detached from the Mediter
ranean and its salinity sharply decreased firtst in the bays than throughout the whole 
Basin. Most of the high grade sand deposits were formed at the beginning of the Late 
Pannonian along margins of the mountains. During most of the Late Pannonian 
quartz sand deposition took place in and around off-shore bars separating marshy 
back lagoons from the open sea. In the central part off these off-shore bars there is 
always a so called white-sand zone which contains only very limited amount of small 
pebbles and kaolinitic clay and is practically free of carbonates and iron oxides. Both 
seaward and shoreward from this central zone the grade of the sand gradually de
teriorates. Shorewards from the white-sand zone grain size gradually increases, peb
bles occur in form of thicker and thicker interbeddings and they may be mixed with 
the sand too. Approaching the shoreline three kinds of quality deterioration can be 
recognized:

7 In the mouth of smaller creeks and rivulets, along with an increase of gravel 
also the ammount of clay, bauxitic clay and mottled clay admixtures is increased in 
the sand. Horizontal lamination may also occur.

2 In marshy back lagoons, separated by off-shore bars from the open sea, a 
characteristic bluish-green, greyish-black clay appears while sand and pebbles become 
minor constituents.

3 The alluvial fans of incoming streams are characterized by an increase of 
gravel and enrichment in limonite. These formations are obliquely laminated.

The seaward deterioration of the quality of the sand can be characterized by the 
lack of gravel accumulation of limonite (as a result of a more alkaline environment) 
and by the appearance of CaC03 in the sediment in the form of concretions and 
limestone banks. Further away from the shores the mica content of the limonitic sand 
increases and interbeddings of grey, greenish-grey micaceous clay occur.

The vertical division of the white-sand zone shows a definite transgressive cha
racter.
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As a result of diagenetic changes postaccumulation up grading plays an important 
role in the establishment of the final grade of the sands. In this respect the drainage 
system of the carbonatic basement is also of crucial importance.

The above outlined genetic concept has some rather important practical implica
tions. Prospecting activities have to be focussed on lagoons and bays along the Pan
nonian shoreline. As soon as in the course of exploration the succession of the layers 
is established, both shoreward and seaward quality deteriorations can be recognized 
within the white-sand zones. Based on these data the most promising directions where 
further exploration have to be concentrated can be established.

Based on this genetic concept the whole area of Hungary was evaluated and 
prognostic geological map showing the most promising areas was compiled.

In one of the most promising territories, the so called “sand belt” of the E 
Bakony Mts and of the S — SE marginal region of the Vértes Mts a systematic drilling 
campaign was undertaken. As a result, several new white sand deposits were discover
ed demonstrating that the above described genetic concept was correct. (Fig. 1)

Finally, a short is given account on two specific sand deposits: first the glass sand 
occurrence of Fehérvárcsurgó and then the molding sand deposit of Kisörspuszta.

Fig. 1. Geological sketch of the Fehérvárcsurgó sand occurrence
1 Upper Triassic dolomite, 2 Eocene limestone, 3 undistinguished Oligccer.e— Miccer.e sediments, 4 Upper Pannonian

sand, 5 Fehérvárcsurgó sand mine
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The sand deposit at Fehérvárcsurgó is located in one of the Pannonian embay- 
ments along the margins of the Bakony and Vértes Mts. This particular basin is 
underlain and also surrounded by Upper Triassic dolomites. The Upper Pannonian 
sand deposit strikes the N N W - SSE. The thickness of the sand complex increases 
from 3 —4 m on the West up to 40—45 m as maximum on the East. In the ENE zone 
of the deposit, where the thickness is the greatest, a 4 to 5 m thick lignitiferous clay 
interbedding can be observed. In the SE part of the area the complex begins with 
white sand immediately overlaying the Upper Triassic dolomite. The glass sand of 
this deposit is a well-sorted white sand 99,5% of which is quartz. The processed 
product contains 0,025—0,050% Fe20 3 beside the 99.3% Si02.

The molding sand occurrence at Kisörspuszta (Fig. 2) is situated in a finger-like 
bay of the Kál-basin, one of the smaller basins of the Bakony Mts. Both the sur
roundings and the basement of this basin are built up of Permian sandstones. The 
light-grey Upper Pannonian sand is coarse-grained. Its Si02 content (98%) and the 
very low percentage of the iron oxide, carbonatic and feldspar impurities make it 
heat-resistant over 1400 °C.
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