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ECONOMIC HEAVY MINERALS OF THE DANUBE RIVER 
FLOODPLAIN SEDIMENTS AND FLUVIOLACUSTRINE DEPOSITS 

OF NORTHWESTERN AND CENTRAL HUNGARY

Andrew E. GROSZ*, Ferenc SÍKHEGYI** and Ubul P. FÜGEDI**

A cooperative pilot project designed to assess the feasibility for heavy-mineral-resource 
identification in fluvial terrace deposits of the Danube River and in fluviolacustrine deposits of 
Neogene and Quaternary ages in northwestern and central Hungary resulted in the discovery of gold 
in southern Danube River sediments and indicated that garnet also occurs in significant quantities. 
In addition, smaller concentrations of titanium minerals and zircon, have been found, but whether 
these minerals have significant vertical and lateral distributions, is yet to be investigated.

Mineralogie analyses of panned heavy-mineral concentrates obtained from 26 fluvial sediment 
samples of Holocene age from northwestern Hungary (Kisalföld) gave an average heavy-mineral 
content of 0.7% of which about half consists of garnet, titanium minerals, and zircon. Gold was 
found in six of the eight samples taken; one additional sample contained native silver. Fluvial 
sediments on and south of Szentendre Island contain concentrations of heavy-minerals comparable 
to those found in the northwestern samples; however, gold is significantly more abundant and 
occurs in coarser grains than that in the northwestern samples.

Mineralogie analyses of the heavy-mineral assemblages of fluviolacustrine sediments of Neo
gene to Quaternary age, as well as of eolian sediments of northwestern and central Hungary showed 
that on the average the heavy-mineral fraction is less than 0.5% in these sediments of which only 
about 35% is garnet, titanium minerals, and zircon combined. Two of 11 samples analyzed contain 
gold.

A test of the spectral gamma-ray radiation signatures of various deposit types suggests 
measurable differences between sediments enriched in heavy-minerals relative to those that contain 
trace quantities; however, additional data for the quantification of the differences are needed.
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I. Introduction

Areally and volumetrically extensive deposits of sand and gravel, par
ticularly those associated with the Danube River, in the Pannonian Basin of 
Hungary are potential sources of economically valuable detrital heavy-minerals 
such as garnet (used as an abrasive), aluminosilicate minerals (refractory ap
plications), zircon (ore of zirconium and hafnium, abrasive and refractory), 
rutile (ore of titanium), gold, and others.

This preliminary report is based on a limited amount of data that was 
assembled under auspices of a pilot project conducted jointly by the U.S. 
Geological Survey and the Hungarian Geological Survey in August 1983. The
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aim of the project was to assess the feasibility of identifying heavy-mineral 
(henceforth HM) resources of economic value in fluvial terrace deposits of the 
Danube River and in fluviolacustrine deposits of Neogene and Quaternary ages.

2. Previous work

Historical accounts relate that gold-bearing placers in the region have been 
mined as early as the time of the Late Roman Empire, that is, at the end of the 
4th century A.D. Economically valuable accumulations of detrital gold at 
several localities in the western portion of the Carpathian Basin have been 
known since the beginning of this millenium. Gold bullion with the marks of 
Roman mints found in the region document this; trace element and silver 
content of the bullion indicate placer origins from the western Carpathian Basin 
[Panto 1935].

The “golden age” of placer mining in the region is considered to have 
occurred in the last century. The most famous placer gold mining localities in 
northwestern Hungary are Ásvány, Halászi, Aranyossziget, and Ács along the 
Danube River, however a number of localities occur on the Mura, Dráva, 
Maros, and Aranyos Rivers, where gold, thought to have originated in the Alps 
and the Carpathians, has been mined. The end of the “golden age” came with 
the onset of flood control engineering projects that interrupted the deposition 
of surficial pay gravels. Nonetheless, small quantities of detrital gold continued 
to be recovered by one-man operations in recent times.

The first systematic investigation of the economic potential of the auriferous 
sediments in the northwestern portion of Hungary was conducted between 1932 
and 1935 [Pa n t o  1935]. The objectives of the investigation were to appraise the 
economic worth of previously known occurrences and to establish the vertical and 
horizontal extents of gold-bearing gravels. Sampling procedures included shallow- 
depth augering by hand, and surface grab-sampling. Screening, sluicing, and 
hand-panning were used to concentrate the gold particles which are traditional 
techniques used in northwestern Hungary. P a n t o  [1935] states these methods, 
employed also in his studies, recovered 97 to 98% of the gold present in a sample. 
He further states that the recovered gold flakes were extremely fine-grained and 
thin (averaging 100,000 flakes/gram); the largest flake recovered weighed slightly 
less than 0.4 milligrams. The purity of the gold was measured to be about 950. 
In light of the results of our reconnaissance study, and recovery rates from 
similarly fine-grained deposits elsewhere in the world [M a c d o n a l d  1983], we feel 
that a claim of 97 to 98% recovery is unreasonably high, perhaps by as much as 
35%. In this context it must be noted that in his study Panto examined only 
gravels. Not surprisingly, therefore, Panto concluded that gold accumulations in 
fluvial sediments of northwestern Hungary had no practical importance for 
industrial exploitation. It should also be noted here that, with the exception of 
pyrite which was analyzed for gold and silver, and a few suspect grains associated
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with the platinum-group, the heavy-mineral assemblage was not evaluated for 
byproduct, or coproduct potential.

More recently, a reconnaissance study of the heavy-mineral content of 
sediments of the Danube-Rába Lowland (Kisalföld) was conducted by the 
Mecsek Ore Mining Enterprise (MÉV) in 1960. In that study 29 shallow auger 
borings collected at 0.5 to 3.0 km intervals yielded 133 discrete samples. Analyses 
of the samples yielded an average of 0.5 to 1.0 kg/m3 heavy-minerals, however 
in the vicinity of Ács values as high as 12.5 kg/m3 were found, but very little 
minéralogie work was done on minerals other than gold and magnetite. The 
report by MÉV [C salago vits  1962] stressed, however, that the data were not 
sufficiently reliable, because of concentrating techniques used. The report men
tions that garnet was present in the heavy-mineral assemblage.

A number of other reports of investigations related to geologic or strati
graphic problems in Hungary include general information on heavy-minerals in 
sediments, but the authors did not encounter any that referred specifically to the 
the economic potential of the heavy-minerals either from the qualitative or from 
the quantitative standpoint.

3. Field methods used in this investigation

Recent alluvial fills and terraces as well as fluviolacustrine deposits of 
Pliocene(?) age were sampled along the length of the Danube River in Hungary, 
to determine the heavy-mineral (HM) assemblages, by means of laboratory 
petrologic analyses and by measuring their spectral emmisivity with a 4-channel 
gamma-ray spectrometer.

Sediment samples were collected by a variety of techniques, selected mostly 
to suit the types of exposures available for sampling. The principal type was the 
channel sample collected along river bluffs, and along walls of sand and gravel 
borrow pits. Other types of techniques used were trenching, power augering and 
grab sampling. At most locations samples weighing 1 to 8 kilograms in bulk were 
collected per meter of exposure, although at a few localities (specifically in very 
coarse grained deposits) as much as 15 kilograms of sediments were collected per 
meter of exposure. Large samples were needed because many of the deposits 
contained large fractions of coarse sand and gravel; lesser quantities would have 
yielded quantities of HM concentrates too small for deriving acceptable statistical 
values on such high-value, low-concentration minerals as rutile, zircon, and gold. 
Locations where samples were collected are shown on Figures 1 and 2, and 
megascopic descriptions of the samples are given on Table I.

Field processing of the samples consisted of weighing the bulk sample, 
followed by dry-screening with a sieve of approximately 2 mm aperture. The 
gravel fraction (>2 mm) was discarded, and the sand fraction (<2 mm) was 
weighed after a period of air drying. Subsequently the sand fraction was processed 
for its heavy-mineral content by use of bowl-shaped enameled wash basins and 
a gold pan. The washing and concentrating procedures were aimed at removing
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Fig. 1. Map showing locations of samples collected in northwestern Hungary 
(Danube-Rába Lowland)

/. ábra. A Kisalföldön vett minták helyszínrajza 

Рис. 1. Точки отбора проб в северо-западной Венгрии

the clay content by decantation and by élutriation. These procedures produced 
initially a 60 to 90% heavy-mineral concentrate.

Inasmuch as these techniques are difficult to implement uniformly by a field 
party of several members, significant variations in the quantitative and possibly 
qualitative aspects of the HM assemblages obtained should be expected. For one. 
it is well known that frequency estimations based on minerals separated by both 
panning and heavy liquids methods are not comparable. When panning is used, 
minerals such as staurolite, garnet, tourmaline, micas, and chlorite are lost, and 
minerals such as zircon are proportionately concentrated. In addition, because 
many of the samples were not thoroughly dry after screening, the reported weight 
percentages of heavy-minerals are expected to be lower than had the samples been 
completely dry, as they are a percentage of dry minerals in a wet sample.

Field investigations also included spectral gamma-ray radiation measure
ments at a few sampling localities of Holocene age and on a number of deposits 
of Pliocenef?) age. These measurements were made to test the gamma-ray radia
tion emmisivity of the various sediment types as a possible guide to delineating 
HM-enriched deposits.

Exploration for heavy-mineral deposits using gamma-ray radiometry is 
based on the presumption that radioactive heavy minerals (monazite, zircon, 
sphene) are concentrated with the non-radioactive heavy minerals (ilmenite, 
rutile, leucoxene, and others). Previous studies on the applicability of spectral
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Fig. 2. Map showing locations of samples 
collected in central Hungary

2. ábra. A Duna mentén vett minták 
helyszínrajza

Рис. 2. Точки отбора проб 
в центральной Венгрии
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gamma-ray radiometric data to the exploration for HM deposits have shown 
that such deposits have characteristic radioelemental spectra (dominated by 
thorium) where radioactive mineral species are present in the heavy-mineral 
assemblage that is exposed at, or within several centimeters of the surface 
[R o b so n - S a m pa t h  1977, F o r c e  et al. 1982, M a h d a v i 1964, G r o sz  1983]. The 
radioactive elements are present either in the crystal lattices or occur as in
clusions in the chemically and physically stable minerals, or both, and therefore 
secular equilibrium of the radioactive daughter products with the parent ele
ment can be assumed. Where an anomaly is not caused by radioelements in 
resistate heavy minerals, the assumption of equilibrium may not be valid. Clay 
rich sediments contain potassium-40 in minerals such as muscovite, biotite, and 
illite, and may contain uranium-series nuclides adsorbed on clay minerals; hence 
areas where clay is common should be anomalous in radioactivity with respect 
to sandy terranes.

At each locality a four channel spectral gamma-ray scintillometer contain
ing a large volume (1900 cubic centimeters) Nal detector was used to measure 
both the total field intensity as well as the components of the gamma-ray 
radiation field. To achieve constant geometry at each locality the detector unit 
of the instrument was suspended about 0.75 meter above the surface from a 
tripod. After temperature equilibration and standardization against a bar
ium-133 gamma-ray source, the count rate was measured at the following 
gamma-ray energies: (1) 2.62 MeV (million electron volts) from thallium-208 
in the thorium-232 series; (2) 1.76 MeV from bismuth-214 in the uranium-238 
series; and (3) 1.46 MeV from potassium-40. The counting time at each locality 
did not exceed 8 minutes. Field data were reduced to radioelement concentra
tions using the method given by St r o m s w o l d  and K o sa n k e  [1978]. Results of 
these measurements are shown in Tables II and III.

4 . Laboratory procedures

Laboratory procedures were directed at qualifying and quantifying those 
HM species that would account for about 90% percent of each assemblage. No 
attempt was made either to investigate in detail or to document the full HM 
assemblages, because the aim of this study was to establish the relative abun
dances of broad mineral groups (garnet, sheet silicates, tourmaline, pyroboles, 
etc.) and the general distribution of economically valuable mineral species in the 
HM assemblages.

The 47 initial mineral concentrates (60-90% HM) prepared in the field were 
air dried and subsequently subjected to a bromoform-based density separation. 
This step was followed by removing the ferromagnetic and strongly paramag
netic minerals using a hand-held magnet. The balance of the HM in each sample 
was further processed into 3 magnetic subfractions on a Frantz Isodynamic 
Magnetic separator* set at 15 forward and 20 degrees side slopes (0,0-0.5, 
* Use of trade names does not constitute endorsement by the USGS
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0.5-1.0, and > 1.0 Ampere fractions). In this manner, the HM assemblage of 
each sample was fractionated into groups of 2 to 6 mineral species in each, 
principally to facilitate the mineral identification process. The mineral species 
in each magnetic subfraction were identified and quantified by use of petro
graphic and binocular microscopes; the estimated percentage of mineral species 
was summed across magnetic fractions. Density was not compensated for in the 
tabulation given on Table II. The identification of a few of the minerals was 
done by X-ray diffraction techniques (Beth D. Martin and Joan Fitzpatrick, 
USGS, Reston).

Because the gravel (>2.00 mm) and the clay fractions were not examined 
for their HM content, the data shown in Table II may not be fully representative 
of the total assemblage; very fine-grained mineral species such as zircon, rutile, 
and gold, for example, as well as sheet silicate minerals that tend to wash out 
easily are likely underrepresented.

5. Results

Results of this initial investigation indicate that a wide range of HM 
contents and a wide range of mineral species, including gold, are present in 
sediments deposited and reworked by the Danube River. Sediments of flu- 
violacustrine and windblown origins also have a wide range of HM species, 
however quantities are smaller than in fluvial deposits.

Fluvial terrace deposits of the Danube River sampled in northwestern 
Hungary average about 0.7%. HM in a range of 0.02 to 3.95% on a bulk sample 
basis. The HM content of the sand fraction (<2.00 mm) is about double that 
of the bulk samples averaging about 1.5% in a range of 0.05 to 11.83%. About 
50% of the HM assemblage in fluvial deposits of the northwest consist of garnet, 
ilmenite, rutile, and zircon combined. Of the 26 samples 6 contained gold, and 
one sample contained native silver.

Fluviolacustrine (Pliocene?) deposits sampled in northwestern Hungary 
average less than 0.5% HM of which less than 45% are garnet, ilmenite, rutile, 
and zircon combined. One sample of 7 contained visible gold.

Deposits of windblown sand sampled in nortwestern Hungary average 
about 1.0% HM of which about 60% consist of garnet, ilmenite, rutile, and 
zircon combined. None of the 3 samples contained visible gold.

Deposits of Pliocene(?) age sampled in central Hungary east of the Danube 
River floodplain contain the lowest concentrations of HM averaging 0.04% of 
which 34% consist of garnet, ilmenite, rutile, and zircon combined. One of the 
two samples contained a small flake of gold.

Deposits of the Danube River on and south of Szentendre Island have 
quantities of HM comparable to those found in the northwest, however, garnet, 
ilmenite, rutile, and zircon combined account for slightly more than 60% of the 
assemblages. Gold was visible in 6 of 8 samples.
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In regard to the grain-size distribution of the more abundant HM species 
of economic interest, sieve analyses of the garnet-rich fractions (0.0 to 0.5 
Ampere magnetic subfraction) of samples 31 and 43 indicate that the bulk of 
the garnet is between 0.25 and 0.125 mm (fine sand). In sample 31 about 20% 
of the garnet is between 0.35 and 0.25 mm (medium sand), whereas in sample 
43 only about 6% fall into this size class. In sample 43 about 11% of the garnet 
is between 0.125 and 0.044 mm (fine sand to coarse silt); only about 4% in 
sample 31 fall into this category. Less than 2% of the garnet in both samples 
are coarser than 0.044 mm (medium sand) and less than 0.044 mm (coarse to 
very fine silt). These variations in the grain-size distribution of the garnet group 
are thought to reflect on the comminution of the minerals due to transport; the 
relative abundance of the coarser grained garnets in sediments on and south of 
Szentendre Island are indicative of a source of garnet probably from the region 
of the Danube River bend.

Zircon and rutile in both sets of samples are finer grained than 0.125 mm; 
the <0.044 mm fraction of the samples is composed almost entirely of rutile, 
zircon, and gold. However, gold occurring south of Budapest is generally 
coarser than 0.044 mm at its coarsest. Ilmenite in both samples is between 0.25 
and 0.044 mm (fine sand to coarse silt).

A relatively important qualitative and quantitative change in the HM 
assemblage occurs starting with sample 38 on Szentendre Island. At this locality, 
and to the south, garnet, tourmaline, staurolite, and pyrobole group minerals 
are coarser grained than those found in samples from Northwest Hungary, and 
magnetite and ilmenite are significantly more abundant. This relative coarseness 
of grain size suggests a nearby source area, probably the Pilis-Börzsöny-Central 
Slovakian mountain range at, and north of the bend in the Danube River.

A comparison of the spectral gamma-ray radiation characteristics of the 
two principal sediment types investigated is given on Table III. The data are 
suggestive of measurable differences in both total count and spectral radiometric 
signatures of the deposit types, however the existing data are so far inadequate 
to characterize the HM-enriched sediments. Additional measurements are ex
pected to resolve this limitation.

6. Conclusions

Fluvial terrace deposits of the Danube River, fiuvio-lacustrine deposits of 
Pliocene(?) age, and deposits of windblown sand have a wide range of HM 
contents and a large variety of mineral species.

Results of this reconnaissance study indicate a significant potential for 
garnet and gold, and a smaller potential for titanium minerals and zircon, 
although the sizes and numbers of samples preclude an accurate definition of 
resource potential. Detailed minéralogie analyses coupled with chemical analy
ses would likely show additional minerals and elements of economic interest.

In addition to documenting the discovery of detrital gold in sediments of
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the Danube River on and south of Szentendre Island, this investigation under
scores the importance of collecting large-volume samples for assessment of 
low-frequency/high value mineral (i.e. gold) resources.
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SAMPLE SAMPLE
LOCALITY

»NO.
SAMPLE

NO.
SAMPLE
Type1»

INTERVAL
IN CM DESCRIPTION

1 2 c 100 gray poorly sorted sandy gravel
1 3 c 30 gray sandy gravel
1 4 c 40 orange oxidized gravelly sand
1 5 c 30 gray gravelly micaceous sand
2 6 c 150 beige medium to fine sand (windblown)
2 7 c 650 gray-beige sandy gravel
2 8 c 50 gray gravelly medium to fine sand
2 9 G 30 gray and orange sandy gravel (from creoturbed pocket)
2 24 G N/A21 gray gravelly sand (from bottom of creoturbed pocket)
3 10 C 100 buff gray very fine sand (windblown)
3 11 C 250 gray-beige sandy gravel
3 12 C 800 orange medium to fine sand, low angle crossbedded
3 13 C 350 orange medium to fine sand, low angle crossbedded
3 14 C 900 orange medium to fine sand, low angle crossbedded
4 15 C 100 buff gray very fine sand (windblown)
4 16 C 150 gray medium to fine sand, low angle crossbedded
4 17 C 500 gray sandy gravel
5 18 C 150 gray medium to fine sand
5 19 c 550 gray sandy gravel
6 20 c 600 beige-orange medium to fine slightly gravelly sand, high 

angle crossbedded
7 21 c 400 gray sandy gravel
8 22 c 250 tan-beige medium to fine sand, low angle crossbedded
9 23 c 350 tan-orange medium to fine sand low angle crossbedded

10 25 A 250 orange very fine sand
10 26 A 150 gray-tan gravelly sand
11 27 A 50 dark gray medium to fine sand
11 28 A 60 dark gray gravel with medium to coarse sand
11 29 A 100 tan gray sandy gravel
11 30 A 100 light tan gray-tan sandy gravel
11 31 A 100 light tan gray-tan sandy gravel
12 32 A 50 light yellow-orange sandy gravel
12 33 A 150 light yellow-orange sandy gravel
12 34 A 100 gray sandy and pebbly gravel
12 35 A 200 gray sandy and pebbly gravel
13 36 G N/A light gray-tan modern Danube River sandy gravel
14 37 C 100 tan-beige medium to very fine sand
15 38 G N/A gray modern Danube River floodplain sandy gravel
16 39 C 250 tan-orange sandy gravel
17 40 C 150 orange oxidized sandy gravel
17 41 C 300 orange oxidized medium to very fine sand
18 42 G N/A gray-beige sandy gravel
19 43 G N/A gray-beige sandy gravel
20 44 G N/A gray-beige sandy gravel
21 45 G N/A gray medium to fine sand (natural concentrate)
22 46 G N/A dark gray medium to very fine sand (natural concentrate)
23 47 G N/A light gray-beige sandy gravel (dredged Danube thalweg 

sample)

1) C denotes channel, G denotes grab, A denotes auger samples
2) not applicable

Table I. Description of samples collected for heavy-mineral analyses 

I. táblázat. A nehéz-ásvány elemzésre vett minták leírása 

Таблица I. Основные характеристики шлиховых проб
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38 45 55 0 .1 0 !2) 0 . I 8 12’ 7) 4 Р 6 Р 12 5 5 2 4 9 Р 6 14 2 .0 4  ± 0 .0 5 4 .5 3  ± 0 .3 3 11 .83  ± 0 .4 3
39 6 0 40 0 .1 0 121 0 .2 5 12’ 4) 2 2 7 2 9 52 4 1 3 11 Т 4 1.75 ± 0 .0 4 2 .9 9  ± 0 .2 5 8 .1 9  ±  0 .3 5
40 77 33 0 .0 2 12) 0 .0 6 121 П ) 25 7 19 4 7 5 12 3 14 Р Т 4 1.52 ± 0 .0 4 1 .94  ± 0 .2 2 7 .9 9  ± 0 .3 2
41 0 100 3 .7 5 12> 3 .7 5 121 1) 16 6 34 3 6 2 13 2 7 2 т 6 15

42 ? 100 0 .3 8 12>0 .3 8 12) 2) 5 8 10 3 3 43 10 4 5 4 р 9 1 1 .17  ± 0 .0 3 2 .0 5  ± 0 .1 7 4 .1 2  ±  0 .23
43 65 35 0 .1 6 12) 0 .4 6 121 1) 8 2 8 2 2 64 4 Р 5 3 р 4 30 1 .30  ± 0 .0 3 2 .2 0  ± 0 .1 9 5 .3 8  ± 0 .2 5
44 65 35 0 .0 5 12) 0 .1 6 12> 4) 3 1 12 Р 10 43 4 7 5 7 р 6 1.41 ± 0 .0 3 2 .7 6  ±  0 .21 5.91 ± 0 .2 4
45 0 100 0 .5 5 12>0 .5 5 12’ 2) 3 3 9 3 6 50 5 3 5 11 1 8 13 1 .57  ± 0 .0 4 3>52 ±  0 .2 6 8.71 ± 0 .3 4
46 0 100 1 .7 4 12) 1 .7 4 12» 1) 4 4 7 4 6 64 6 Р 3 4 р 10 16 1.58 ± 0 .0 4 3 .6 3  ± 0 .2 7 9.61 ± 0 .3 6
47 60 40 0 .1 1 121 0 .2 8 12' 3) 2 1 7 1 5 58 3 4 8 7 р 7 1

1 ) > 2.00 mm fraction
2) <  2.00 mm fraction, includes clay
3) initial weight
4) includes clinozoisite, pumpellyite, zoisite
5) includes kyanite, sillimanite, andalusite
6) includes calci te
7) includes amphibole, tremolite, actinolite, glaucophane, hypersthene, augite, diopside
8) includes chlorite, biotite, muscovite, and chloritoid
9) may include a variety of minerals including quartz, sulfides, clayballs, corundum?, unidentified opaques, xenotime?, limonite, polyminerallic grains, schist fragments, apatite, leucoxene, 

phosphatic shell fragments, sphene, monazite, anatase, and others
10) <0.05%
11) 0.05^0.5%
12) estimate based on 2 kg/liter density of bulk sample
13) number of identified flakes, beads, or grains

Table II. Screen and heavy-mineral analyses of samples from northwestern and central Hungary 
II. táblázat. ÉNy- és Közép-magyarországi minták kavics- és homoktartalma, valamint nehéz-ásvány elemzési eredményei 

Таблица II. Относительное содержание галки и песка в пробах; минеральный состав тяжелой фракции

Sediment type No. of locations Total count 
counts/second %K eU ppm eTh ppm eTh/eU eU/%K eTh/%K

Danube River deposits и 197 1.33 ±.03 2.54± .20 6.38 ±.28 2.5 1.9 4.8
Pliocene(?) deposits 9 261 1.60 ±.04 3.72 ±.27 9.92 ±.36 2.7 2.3 6.2

Table III. Comparison of spectral gamma-ray radiation signatures of Danube River and Pliocenef?) sediments
III. táblázat. Dunai üledékek és pliocén képződmények spektrális gamma-sugárzási jellegének összehasonlítása 

Таблица III. Сравнительные характеристики спектра гамма-излучения террасовых отложений и плиоценовых образований
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A DUNA ÁRTÉRI KÉPZŐDMÉNYEINEK
VALAMINT ÉNY- ÉS KÖZÉP-MAGYARORSZÁG FOLYAMI-TAVI ÜLEDÉKEINEK 

HASZNOSÍTHATÓ NEHÉZÁSVÁNYAI

Andrew E. GROSZ, SÍKHEGYI Ferenc és FÜGEDI P. Ubul

A nehézásvány-források kimutatására a Duna terasz üledékekben, valamint ÉNY- és Közep- 
Magyarország folyami-tavi üledékeiben közös, amerikai-magyar program indult. A kutatás arany 
kimutatásához vezetett a Dunának Budapesttől délre eső szakaszán, továbbá gránát kiugró mennyi
ségét is jelezte. Ezen kívül kisebb mértékű titán-ásvány és cirkon feldúsulások is jelentkeznek, de 
eloszlásuk nem kellőképp ismert.

ÉNY-Magyarország (Kisalföld) 26 db. holocén korú, folyóvízi mintájának ásványtani analízi
se 0,7%-os átlagos nehczásvány-koncentrációt adott, melynek mintegy felét gránát, Ti-ásványok és 
cirkon teszi ki. A nyolc, aranyra szedett mintából hatban találtunk aranyat, további egy minta 
termés ezüstöt tartalmazott. A Szentendrei-szigeten és tőle délre, a folyóvízi üledékek az ÉNY- 
Magyarországon található nehézásvány-koncentrációkhoz hasonló értékeket adnak: ugyanakkor 
az arany lényegesen gyakoribb és durvább szemű, mint a Kisalföldről származó mintákban.

A neogén és kvarter folyami-tavi üledékek valamint ÉNY- és Közép-Magyarország szélfútta 
üledékeinek nehézásvány együtteseit elemezve látható, hogy ezen üledékek nehézásvány frakciója 
nem éri el a 0,5%-os átlagot s a gránát, Ti-ásványok és a cirkon részaránya csupán 35%-os. Tizenegy 
vizsgált mintából kettő tartalmazott aranyat. A különböző üledéktípusok spektrális gammasugár
zási jellegeinek mérése azt sugallja, hogy a nehézásványokban viszonylag gazdagabb üledékek a 
kisebb tartalmúakhoz képest mérhető különbségeket mutatnak, ugyanakkor kiegészítő adatok 
szükségesek e különbségek számszerű jellemzésére.

ТЯЖЁЛЫЕ МИНЕРАЛЫ В ПОЙМЕННЫХ ОБРАЗОВАНИЯХ Р. ДУНАЯ 
И ВО ОЗЕРНО-РЕЧНЫХ ОТЛОЖЕНИЯХ 

СЕВЕРО-ВОСТОЧНОЙ И ЦЕНТРАЛЬНОЙ ВЕНГРИИ

Эндру Э. ГРОС, Ференц ШИКХЕДИ и Убудь П. ФЮГЕДИ

В рамках венгерско-американского сотрудничества был составлен рабочий проект 
с целью установления возможностей выявления источников тяжелых минералов в составе 
террасовых отложений р. Дуная, а также в неогеновых и четвертичных озерно-речных образо
ваниях северо-западной и центральной Венгрии. В результате работы было выявлено одно 
непромышлжнное накопление золота в пойменных отложениях Дуная к югу от Будапешта, 
которое сопровожалось повышенным содержанием граната в составе тяжёлой фракции. Кро
ме того, были уставлены и небольшие скопления титановых минералов и циркона, но пока не 
ясно, имеют ли они значительное распростнение по вертикали и латерали.

В 26 пробах, отобранных из четвертичных речных отложений СЗ Венгрии, среднее содер
жание тяжёлой фракции -  0,7 вес. %, примерно 50% от которого состовляют гранат, циркон 
и минералы титана. Из 8 проб, взятых с целью выявления накоплений золота, его наличие 
установлено в 6. Кроме того, в одной пробе отмечено и самородное серебро.

Концентрации тяжелых минералов в пробах, отобранных с о-ва Сентендре и ниже по 
повышается в них, и сами зернышки становятся более крупными, чем в пробах с территории 
Низменности рр. Дунай-Раба.

Рассматривая неогеновые и четвертичные, озеро-речные, а также, золические отложе
ния СЗ и центральной Венгрии видно, что в данных образованиях среднее содержание 
тяжёлой фракции 0,5 вес. % и относительное содержание граната, циркона и минералов 
титана — только 35%. Из 11 проб присутствие золота замечалось всего в двух. В результате 
изучения природы гамма-излучения образований разных типов можно предполагать, что 
показатели гамма-излучения осадочных образований с большими содержаниями тяжёлой 
фракции действительно больше, чем в других отложениях, однако для установления количест
венных закономерностей необходимы дальнейшие исследования.




