
INVESTIGATIONS INTO THE THORIUM AND URANIUM 
CONTENTS OF THE ERUPTIVE ROCKS IN HUNGARY 
RY MEANS OF GEIGER-MULLER COUNTER TUBES.

by S. SZALAY.

Il is unnecessary lo explain here the importance of uranium 
and fhoirium iais the mast valuable raw materials of future industrial 
development, or their usefulness as extremely concentrated sources 
of energy. Although the large-scale iliiberation of energy from Usse 
and Pu has been achieved till now only for military purposes, it is 
generally known that there are scieutU'icalily based hopes that the 
liberation of atomic energy for peaceful industrial purposes will 
be achieved within the coming decades and will open a new age of 
industrial development. It is clear that the small quantities of high 
gnade U ores on the Earth will not last for long as general supplies 
of energy. Less valuable low-grade ores, from which much more 
abundant quantities may be obtained, may gain value and practical 
usefulness.

For an atomic physicist in a small country it is an eminent 
task to isoarcii after the important raw materials of the coming 
Atomic Age. In Hungary especially there are very few districts in 
which, according to the opinion of geologists the occurence of Th 
and LT is, at least theoretically, possible. Such are the acid eruptive 
rocks of the Velence-Hit Is near the town Székesfehérvár, and the 
Mecsek Mountains near the town Pécs, without mentioning other 
small plaoejs of Lesser importance.

The appreciation of the author’s proposals, as shown by the 
Directorate of the Hungarian State Geological Institute (Budapest) 
and by the Ministry of Industry enabled the realization of a survey, 
in collaboration wife the above mentioned Institute and the Institute 
of Physics, University of Debrecen. A little expedition was organized 
consisting of members of the Hungarian State Geological Institute: 
chief-geologist A. Földvári, chemist M. Földvári, further members 
of the Institute of Physics (University of Debrecen) : first research 
associate Éva Csongor, demonstrator К. Varga and the author. We



24

spent a month in the Velence Hills and a few days in some other 
places. As it will be shown later in detail, we observed a Tli contend 
of 60—80 gr Th/metric tons of rock a U content of 7—9 gr U/metric 
tons of rock nearly everywhere in the acid eruptive rocks (granite, 
aplite) of the Velence Hills. This content is higher than the average 
of such rocks in other places and is significant scientifically. None 
of the concentrated ores of practical use were found during this 
preliminary survey. (1).

MEASURING EQUIPMENTS. The detection of radioactive sub
stances is equally possible by ionization chambers and by Geiger- 
Müller counter tubes. Both methods have their special advantages 
and both of them were used in this survey.

G. M. counter tubes were employed in our outdoor researches. 
The investigations of the gathered rock samples were carried out 
in the Inst, of Physics in Debrecen, .partly by G. M. counters, partly 
by ionization emanometers.

The use of the above-mentioned welTtknown instruments of 
atomic physicists is generally accepted and so nothing bul a short 
description of them is here justified. (Fig. 1..) We developed in 
Debrecen two kinds of battery operated G. M. counter equipments, 
which could be used independently of the power-net and which 
were easily transportable. In both we used brass G. M. counter 
lubes of the self-quenching type, filled with 90 mm argon and 10 
mm alcohol vapour. Their dimensions were 45 mm outer diameter, 
88 mm cathode-cylinder length, 1.8 mm wall' thickness, and 0.1 mm 
steel wire in the centre.

One of the G. M. equipments was connected with headphone 
and served for /he qualitative detection of radioactive substances 
tmly (Fig, 2.). It was very easily portable in a.side ease, weighing 
about 4.5 kg, inclusive of all batteries and headphone, supplied 
for 400 counting hours. As is well-known the G. M. counter tube 
has to be supplied by about 1200 Volts constant voltage. For this 
purpose we developed a special kind of Zamboni-pile having a 
weight of 200 gr, inclusive holder, supplying us with 1400 Volts 
and several micro-Ampères.

The other equipment contained an electromagnetic impulse- 
counter, a more powerful amplifier and was supplied by a motorcar 
starter battery of 12 Volts, 70 Ampère xhours (Fig. 3.). The battery 
could be connected by a long rubber cable with the equipment. By 
means of this equipment we carried out quantitative measurements 
of the intensity of the y-rad lation right on the rock walls themselves 
(Fig. 4.). Each investigated point was photographed on Agfacolor 
film together with a  reference number and the place was geographi
cally fixed by dr. Földvári by means of a liquid prismatic compass 
and Abney level.



STANDARDIZATION OF MEASUREMENTS. At first the natu
ral background counting rate of the G. M. tubes was determined 
in Debrecen; the tubes were surrounded by a very thick lead shield, 
so Ihat the impulses originated only from cosmic radiation. We 
obtained a counting rate of 40 i m p u lses/mi nut es, with a maximum 
square area (diiamieterxlengt’h) of 36.5 cm2 of the counter. Later we 
obtained about the same background counting rate in a boat over the 
2 ni deep waiter of fhe Ve l e nee-L ak e, which totally absorbed the 
radioactive radiation of the soil;. Further we obtained the same 
result over the wafer of the lake of the quarry iat the Csúcsos-if i H 
south from the town Székesfehérvár.

The number of impulses were counted for 20 minutes. The 
natural background was 500/20 min. In most places the observed 
counting rate is somewhat higher, because radioactive substances 
occur in insignificant quantities in soil manywhere. When the 
counting rate exceeds by no more than a factor of 1 the cosmic 
radiation, then the radioactive content of the soil1 iis insignifiicant. 
Putting the counter tube immediately on the granite surface of the 
Vellience Hills, we observed a total counting rate of about '130 
impulses/min., so the y-rrjdiation counting rate exceeded by a factor 
of 2.3 the cosmic counting rate.

We standardized our counter measurements at first in the 
following simple way: we observed the total number of impulses 
during 20 minutes, subtracted from this 'the effect of the cosmic 
radiation (800 impulses) and divided the remaining radioactive 
y -radiation effect by the cosmic radiation effect (800). We obtained 
in this way a number, which could be used for the rough characteriza
tion of the radioactive content of the rocks. This quotient gave a 
measure of the intensity of the observed y-radiation compared with 
the intensity of the cosmic radiation, when measured by the (same 
brass G. M. counter. This quotient is independent of the dimensions 
of the G. M. counter, but it neither gives immediately the quantitative 
radioactive content of the rocks, nor does it indicate the kinds of 
radioactive materials in them. The counter tube measures the 
y -radiation, its absolute sensitivity amounts to about T«/o, depending 
upon the quantum energy of the y-quanta, As for an immediate 
quantitative determination, our measurements lacked the clear geo
metrical conditions. Owing to the want of technical, adjustmenls. 
we were unable to bore into the rock walls for the G. M. counter 
tube, excepting ,a single caise. In all other cases we located the 
counter simply ,at the wall as near as possible and so the geometrical 
conditions (solid angle) were not exactly defined. We observed in 
the ,above mentioned single case in a granite wall near the village 
Velence 5170 impulses/20 min., that is about 6 times the cosmic 
effect.

We completed in Debrecen our survey by means of exact 
radiological laboratory investigations, on collected rock samples (see 
later).
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The outdoor surveys indicated with ceirtainity that the concent
ration of the radioactive substances is about the same everywhere 
in the acid eruptive rocks (granite, aplite, granite-porphyry, etc.) 
of the Velence Hills. Any concentration or formation of ores, pn 
the contact of the acid eruptive rocks could not be (found. Basic 
eruptive rocks (andesite) proved to be inactive. Hydrothermal 
quartzite proved to be inactive as well.

The well-known large sensitivity of the G. M. counter enables 
the detection of concentrated ores from a distance of 10 m or 
even more. Otherwise a covering layer of non radioactive soil of 
1 m or more thickness, absorbs the radiations totality and makes 
detection impossible. As mentioned, concentrated ores were not 
found during this preliminary survey. A. Vendl does not mention 
any significant metallization or any important occurence of any 
ores in these hills in his fundamental paper (2).

Our outdoor measurments are expressed by the quotients men
tioned above: They are evaluated geologically in the paper of F öld 
vári (3). The following little table I. gives an evaluation scheme 
for the measured intensities expressed in quotient:

Table I.

Quotient Radioactivity of the surrounding rocks

0 .0 - 0 .1 free of radioactivity

0 .1 —0.5 insignificant dispersed radioactivity

0 . 5 - 1 . 0 small radioactive content

1 .0—3.0 considerable radioactive content

QUANTITATIVE DETERMINATION OF THE RADIOACTIVE 
CONTENT OF ROCKS BY MEANS OF C. M. COUNTERS. As it 
twill be shown it is possible to determine the total radioactivity 
content of rocks by means of G. M. counter. Practically Th. U and 
К are the substances giving an observable у -radiation We mean 
by Th, U, these elements in radioactive equilibrium: with all their 
decay products. Of course it is practically impossible to distinguish 
by a G. M. counter, from which of the above mentioned elements 
the у-radiation originates, and what is the proportion of them in 
the rocks. It is possible, however, to determine the total content 
expressed in Th-у- equivalents, related to a brass G. M. tube,. 
We mean under 1 gr Th y 'equivalent the amount of any radio
active substance, giving in a brass G. M. counter behind 2 mm
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lead shield the same number of impulses as 1 gr Th from the 
same distance* It is practicable to use a 2 mm lead Shield because 
the soft components of the y eradiations, of which t'he intensity /is 
not known exactly, are retarded by it.

It would have been very adventageous to carry owl tlie measure- 
(ments under very well defined geometrical conditions, i. e. the 
G. M. counter located in an about 35—50 cm boring in the rock. 
By lack of technical means these preferable conditions could not be 
established excepting a single case.

We can calculate the number of impulses observable with a 
G. M. counter situated in a deep boring in rock \subslance (4). 
We put the centre of our coordinate system into the middle of the 
(counter (Fiig. 6.). The counter may be regarded to be small in 
comparison with the surrounding rock masses. A small volume 
element (dv) of the rock containing c gr Th-equivalent radioactive 
substance per cm3 rock, will send a penetrating y -radiation from 
r distance to the counter and we are observing (dl) counting rate 
per minutes. It is obvious that

where (A) iis the sensitivity of the given counter, that is the rate 
of counting, when 1 gr Th (in radioactive equilibrium) is (virtually) 
placed at 1 cm distance from the centre

Now we must take into account the sei,f^absorption of the. 
y-radiation within the rock substance itself. The y-quanta 
are traversing the distance (r) in rock and not in empty space. 
As is well-known, the counting rate is diminished herewith by a 
factor of e'*tr, where u. is the absorption coefficient, expressed in 
emu. For the sake of simplicity in calculation, we chose for the 
volume eleimen! (civ) the spherical shell of radius (r), the thickness 
of it shall! be (dir).

dv =  4 - .r s .dr.

taking into account the self-absorption, the counting rate is

dl =
c. A.4- .r- .e"‘“r .dr

r- =  4-.C. A .e “tadr.

We expand the integral over the infinite space filled with rock and 
obtain the total observed counting rate

i *
J  dl =  4тс.с. A f e uT.dr,
0 ö

and 4 - . c . A
U.
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We are inter es bed actuality in the concentration of the radioactive 
substance per cm3 rock:

In the followings we have to calculate the absorption coeffi
cient and to estimate (A) the sensitivity of the G. M. counter. Thd 
principal considerations above are valid for any radioactive sub
stance, but the value of the constants ( jx, A) is (different for each 
radioactive substance.

Let us determine now Che numerical value of these constants 
for Th in equilibrium with its decay products.

The absorption coefficient is well-known in lead and from it 
the absorption coefficient in granite may be reliably calculated. 
О'herwise :ift can be determined experimentally as well. We carried 
out both methods. It is well-known that the mass of I'ne absorbing 
substance is the determining factor in the absorption coefficient. 
If we take the literary well-known absorption coefficient iy. =0.16 
cm-1 in lead) and divide it by the density of lead (11.3 gr per can3), 
further multiply it by the density of granite (2.8 gr per cm3), we, 
obtain for the absorption coefficient a calculated value of 0.11 cm-1 
in granite for the ТЬ-у-гаШаНоп, behind a 2 mm lead shield. 
The greatest part of the observed penetrating у-radiation originates 
from the Th C”; it is the well-known 2.6 MeV у-radiation.

We determined tlie absorption coefficient experimentally as 
well, by means of about 10 gr Th in equilibrium whit its decay 
products. We (located it near the counter tube and used selected 
flat pieces of granite as absorbents between them. We obtained for 
the so called dialf-(absorption thickness » a value of 7 cm. It is easy 
to understand that a counter in a boring is actually measuring 
thé radiation emerging from a granite sphere of 25—30 cmf radius 
around the counter. The radiation emerging from a larger distance 
is practically absorbed before reaching the counter. The absorption 
coefficient may be simply calculated from the halfabsorption thick
ness in the following welilMknown way. The absorption function, 
as we saw, is i

Г =  I . e'“r .
If (r) is just the half absorption thickness (R), then 

Г 1 >- =  — =  e""-R, and log nat 2 =  g . R,
1  L i

and so '
log nat 2 _  0.693 

К Кa  =



29

As mentioned R is near 7 cm, so we get

u. -ч. 0.1 cm'1 in granite.

As we see the measured absorption coefficient agrees fairly 
well with the calculated coefficient, especially if we regard the 
fact that the measurements had to be carried out on more or less 
irregularly formed pieces of granite.

The determination of the sensitivity of the counter (A) was 
carried out by means of about 10 gr Th (in equilibrium) located 
about 30 cm from the counter. We determined the counting rate 
(impuisses per min.) and calculated the sensitivity. We obtained 
for ftlc given brass G. M. tube A =  4 ,8 .103 imp/min. gh Th from 
1 cm distance.

In the already mentioned single case we made one measurement 
in a boring in a granite wall near the village Velence in the quarry 
of Mr. Relezi. We observed 5170 impulses/20 min. If we calculate 
the total radioactivity content and express it in Th equivalents, 
we obtain for the concentration

c =  0,36 10 gr Th equiv./cm3

Taking into consideration the specific gravity of granite, we 
obtain the concentration per kg weight

c — 0,126 gr Th eqniv./kg rock.

All other measurements were carried out without a boring, 
the counter was located simply immediately on the rock wall. (In 
all those cases we had to face a floss of 50o/o ' o-r mare, depending 
upon the geometry. (Fig. 5.). Actually we obtained in the same quarry 
at the same rock wall immediaileiiy at the boring 2790 imp/20 min., 
•wich is about 2,19 times less, than the counting rate in the boring. 
The determination of the radioactive content of a rock wall is in 
this way approximailively possible.

The sensitivity of the counting equipment may be determined 
for U (land decay products) in the same wav. Considering the fact 
that behind a 2 mm lead filter the remaining penetrating у -ra
diation originates chiefly from Ra В and G etc. and the bodies 
between U and Ra do not emit any hard y -radiation of significant 
intensity, we can use for the calibration instead of U a Ra source 
in equilibrium with its decay products. We used about 0,01 miffi- 
Curies of Ra and obtained for the sensitivity A =  2 ,8 .1010 imp./min. 
gr Ra, that is A =  0,93. 104 imp./min. gr U from 1 cm distance.

If we compare the two different sensitivities of our brass 
counter tube for U resp. Th, we obtain a factor, by means o$ 
wich the U content of the rocks may bè expressed in Th equivalents
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vice versa: А и/Ата =  1,8. That means that 1,8 gr Th gives the 
same number of Y-impulses in mu' brass counter tube, as 1 gr U, 
both in equiiiib ium with their radioactive decay products.

QUANTITATIVE LABORATORY INVESTIGATIONS. By means 
of outdoor measurements with G. M. counters it is impossible to 
decide directly from what radioactive materials radioactivity origi
nates. or what the proportion of the various radioactive materials 
in the rocks is. These questions were decided by laboratory investi
gations in the Institute of Physics, Univ. of Debrecen, carried «out 
on a few typical samples of rocks. The fdlilowing natural radioctive 
elements would come generally into question: 1. Uranium and decay 
products. 2. Thorium and decay products, 3. Potassium, 4. Rubidium, 
5. Samarium, and 6. Cassiopeium. Only the first mentioned three 
elements are to be considered practicality. The radioactive ß and 
Y-tradialion of К is well known (5, 6). Tire intensity of its radiation 
is small, partly because of its long decay period, partly because), 
its radioactive isotope (Ki0) has a small relative abundance of 
0,012%. It is known (2), that the К content of ‘the rocks of the* 
Velence Hitts amounts to about 3—4o/0,. We compared in the follow
ing way ui e radiation of a known К content with the radiation, 
of a known Th content (Fiig. 7.); we located pulverized rock sub
stance in a fixed geometrical arrangement in a wooden case. The 
natural, counting rate was reduced by means of a írnek lead shield! 
so that no disturbing radioactive radiation could arrive at the 
counter from the surroundings. Cosmic radiation only had to be 
taken into account.

We measured Are total number of impulses counted for 3 hours, 
over the cosmic radiation counting rate. The wooden case was filled 
with pulverized rock samples from the Velence Hit's in succession, 
later on with a practically inactive quartz sand and with the same 
quartz sand, to which potassium nitrate has been mixed in equivalent 
concentration of 3,9% K,>0 content. These measurements indicated, 
that the K y-radiation has a small intensity in comparison with 
Are, rad.ioiaciMive content of the rock samples and it amounts to no 
more, Aran 10—15o/0 of it and so remains on about the level of 
statisticals errors. Rubidium, samarium and cassiopeium can be neg
lected for the same reasons. (The occurence of these rare elements 
was not demonstrated or observed in these bills.) We measured in 
the geometrical arrangement of Fig. 7. the activity of a /mixture 
of quartz sand and 0.013% Th in the form of ThO., in equilibrium, 
with its decay products. We obtained in this way the total radio
activity content of the rock samples expressed in Th-y -equivalents. 
The Th- y-equivialent amounted in the most active samples approxi- 
matively to about 8.10-5 gr Th/gr rocks, in a fairly good agree
ment with the measurement made in the boring.
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The II table shows the measurements mentioned above.

Table II,

No. Measured юск sample, place Activity pro 
hour X  kg

1. Decomposed granite rich in bioti e from Nadap 282 ±  3S

2 Ferric vein Írom Pakozd 302 ±  36

3. Granite from the quarry of Mr. R e/ez i , from Velence 29S ±  37

4. Andesite trom the quarry near the road between Nadap 
and Lovasberény 75 ±  34

5. Aplite from Nadap, the Hungarian fixed altimétrie point 356 ±  37

6. Inactive quartz sand mixed with KN03 equ. of3.9°/oK 20  
content 52 ±  56

7. Inactive quartz sand mixed with TbOs equivalent of 0.013%  
Tli comont 656 ±  40

s . Apiite írom Erddstnecske (Mecsek Mountains) 228 ±  4S

1 9
Granite rich in biotite from Erdősmecske, Mecsek 

Mountains 416 ±  42

As we see from the tajble, the y-nadjiation of 3,9o/0 K ,0 cantenit 
does not rise remarkably over the level of statistical errors. On the 
other hand a Th content of 0,013o/0 gives a definitely more intense 
radiation, than the most active rock samples. The fact that fine 
radiation of the К content plays only a minor rôle in the total 
radiation, can be easily understood partly because the radioactivity 
content of fitosé hills is higher, than the average Th content of the 
acid eruptive rocks used to be, and partly because the prominent»' 
К concentration means onlly a very small concentration of its 'radfto- 
active isotope K1". The concentration of the K40 isotope amounts 
in these granites to 4 ,7 .10'H gr K40/gr rock, i. e. to 20 times, 
smaller, than the Th concentration. E. Gleditsch and T. Gráf (5) 
estimated the K-Ra y-equivalent for the filtered hard у-components 
measured by a G. M. counter tube. They found, thatlthe у-radiation 
of 1 gr К is equivalent with the y-radiation of 1 ,06.10'10 gr Ra, 
i. e. 3,18. 10 4 gr U, in radioactive equilibrium. Using this value 
of the у-equivalent, the total К content of (these rocks would be
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-equivalent with 9,5 1 gr U per gr rock. We can calculate the 
К radiation in Th equivalents as well (see page 30), multiplying 
the U equivalent by 1,8. The result is 1 ,7 .1 0 “ gr Th equival,ent/gr 
rock. 11 we compare this value with the measurement made in the 
boring (12,6.10® gr Th equiv./lgr rock), it is evident that the y- 
radialion of К could not have more share than 10—15<y0 of the 
measured total.
■ The next task was to determine the relative abundance of Th 
and U in the rocks.

This task could not be achieved, but only after a complete 
chemical dissolution of the rock substance to be investigated. The 
dissolutions were carried out by M. Földvári. An amount was at 
first roughly pulverized in a steel mortar aind later very niinuteily 
in an agate mortar.

Four gr aim ins of the fine powder were dissolved in about 20 
graimms of mixed carbonates of potassium and sodium in a platinum 
niidlting pot. After complete dissolution Öie molten material was 
dissolved in hydrochloric acid. The solution was desilicated by 
repealed evaporation by fuming hydrochloric acid. The silica mass 
then extracted by diluted hydrochloric acid, and the dehydrated 
silica settled down within a short time. The perfectly clear solution 
was sucked into a washing bottle, the two glass pipes of wich were 
pulled out and sealed. The dehydrated silica was reserved for con
trol It was investigated for losses of radioactivity and found to be 
practically inactive.

The determination of the Th and U contents of the sealed 
solutions was carried out by means of an ionization emanometer 
constructed by the author in this institute. (Fig. 8.). In about 14 day’s 
time the radon content of the sealed washing bottle reached practi
cally radioactive equilibrium with the Ra and U present in the 
solution. The bottle was connected by rubber tubing into a closed 
circle with a rubber ball pump, a phosphorus pentox ide drying tube 
and the ionization emanometer. The glass capillary seals of the 
bottle were broken within the closed rubber tubes and the air of 
the ionization emanometer was circulated by the rubber ball pump 
through the solution. In this way the radon content of the solution 
was determined. The calibration of the emanometer was carried 
out in the same way in exactly the same arrangement, a similar 
bottle containing a carefully prepared standardized Ra solution.

The half period of thoron amounts to 54,5 sec. The determi
nation of the thoron content had to be carried out in a different 
way. We used the same arrangement as before, but we kept the 
air in circulation by means of the rubber ball pump 'during the 
whole measurement, as steadily as possible. The calibration of the 
emanometer for thoron was carried out exactly in the same way. 
by means of a standard thorium nitrat e solution, made from ; a 
small weighed amount of very did thorium nitrate. We tried'.to keep 
the air-circulation at the same speed as before.
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As the following Table III. indicates, the measurements showed 
that the radioactivity consists in overwhelming majority of Th and 
decay products and only a small fraction of it consists :of the IJ-Ra 
decay products.

Table III.

Radioactivity determinations by emanometer

Rock sample, place
Ra content

1 0 -Ю  g r  Ra

U content 

IO-5 gr U

Tit content 

IO"5 sr Th

T o ta l c o n te n t  
m e a s u r e d  b v  Gr. 
M. c o u n te r  tu b e

10-5 гг Th eqir
gr rock gr rock gr rock gr rock

Granite from the quarry 
of Mr. R etezi, near 
Velence

0.029 0 .87 4 .2
4 .2 6.1

A pli te from Nadap, the 
Hungarian fixed alti
métrie puint

0.027 0 .80 5 .6 7 .0

Decomposed granite 
rich in biotite from 
Nadap

0.029 0 .86 4 .0 5 .6

Granite rich in biotite 
from Erdősmecske 
(Mecsek Mountains)

0.023
0.024

•
0*69 
0.73

7 .0
7 .3 8 .2

SUMMARY. The acid igneous rocks of the Velence Hills (at 
Lake Velence near the town Székesfehérvár in  Hungary) have a 
Th content of about. 60—80 gr per metric ton rock and 7—9 gr 
U per metric ton rock. Though the Th content is ‘ definitely higher 
than the average Th content of acid eruptive rocks, any possibility 
of mining iand industrial use of it could hardly he hoped, unless 
concentrated veins or deposits of ores could be found. We could 
nol find any during this preliminary survey on the exposed few 
parts of this district covering about 30 km2 area. The observations 
are however interesting from the scientific point of view, especially 
if we compare them with our preliminary investigations, not yet 
published, in the Mecsek Mountains (near the town Pécs), which 
indicate similar radioactivity (last sample in Tables II. and III.) 
These results seem to indicate that the (leap-seated igneous rocks 
overlain by Tertiary sediments, have over the whole Trans-Danubian 
territory of Hungary a radioactive content exceeding the average. 
This fact may have an influence over the geothermic gradient.
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Further the exact determination of the geological age of these 
rocks is made possible by means of their radioactivity. We intend 
to carry out such determinations partly by means of the .determina
tion of the He content, partly by the determination of the lead 
content (Pb208).

It must be pointed out here that He gas was found in a 
noticeable concentration in a well by T. Szelényi and G. Csajághy 
(7) near the Velence Hills, near Székesfeh érvár. This is the only 
instance in Hungary, that He of remarkable concentration has 
been found. It seems to be obvious that this He rhas its origin in 
the radioactivity of the Velence Hills.

Pleochroic h aloes in the rocks of the Velence Hills were not 
described. Vendl (2) does not mention any in his fundamental .paper. 
The question may arise whether any of them could be found in 
the course of ,a cáréiul investigation. If there are no pleochroic 
liailoes, its reason may be, that the radioactive content is 'very finely 
dispersed in the rock substance.

Our measuring equipments functioned during the whole survey 
Without any major distrubance.

I wish to express my best thanks to the Directorate of Hie 
Hungarian .Slate Geological Institute and to the Mining Department 
of flic Hungarian Ministry of Industry for the support of these 
investigations.
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