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ON THE CHARAKTER OF THE DISTRIBUTION OF M A N G A N E S E , 
V A N A D I U M , M O L Y B D E N U M A N D TITANIUM IN PYRITES' 

(Text-figs. 1-20) 

A b s t r a c t : In this article the character of distribution of Mn, V, Mo and 
Ti in separated pyrites is discussed. The prevailing part of analytic data is 
original and only the smaller part of analyses is taken from literature. The 
discussion about relations of the distribution of the above mentioned elements 
is based on histograms and frequency curves. In the conclusion it is stated 
that almost all till now investigated microelements in pyrites (Co, Ni, Cu, Zn, 
Mn, • V, Mo, Ti), isomorphous as well as miisomorphous, show in essentials 
lognormal or near to lognormal distribution. 

In iho foregoing works of the authors (B. C a m b e 1, J . J a r k o v s k ý i 966) it has 
been slated that microelements as Co, Ni. Cu and Zn h a v e in essentials log-normal 
character of distr ibution with positive asymmetry , regardless if they are i somorphous 
or unisomorphous . T h e difference is only that i somorphous elements in pyri te (cobalt, 
nickel) reacted ve ry sensitively on the change of genetic conditions of pyrite, whereas 
unisomorphous elements as zinc and copper did not show such sensitive 'reaction 
dur ing the process of rise or reoryslullizatioin of pyri te . It can be shown by the fact that 
the character of Ni and Co distr ibution in pyrites from var ious types of deposits 
changes. 

In this article similarly as in the foregoing one we compare the differences in 
relations of distr ibution at manganese, v a n a d i u m , m o l y b d e n u m and t i tanium in the 
basis genetic types of pyr i te as in syngenetic more or less metamorphosed pyrites or in 
hydrolhermal-epigenet ic pyri tes. W e are based part icular ly on the results of pyr i te 
analyses from Czechoslovakia, carried out by the authors (B. C a m b e 1, J . J a r k o v -
s k ý 1967) and we take over the data of Mn, presented by F. H e g e m a n n (1943), 
of V by H. L a n g e (1957). The analyses of V and Ti by C. M. W r i g h t (1965) and 
of Mo in pyrites b y Z. M i c h a l e k (1958) a r e included. 

In graphs part ial h is tograms of microelements contents in pyrites from individual 
deposits in CSSR or from individual types of deposits are presented. In table 1 data 
of the frequency of elements contents in pyrites divided into 13 concentrations groups 
are presented. These data are illustrated also graphically in compara t ive graphs (text-
fig. 1 — Mn graph, text-fig. 2 — V graph, text-fig. 3 — Mo graph, text-fig. 4 — Ti 
graph). Closer explanat ions are given with table 1 and with the text-figures. 

* Prof. Dr. B. C a m b e l DrSc, Geological Institute of the Slovak Academy of Sciences, 
Bratislava, Obrancov mieru 41. Dr. J. J a r k o v s k ý CSc. Scientific Research Institute for 
Geology and Geography, Faculty of Natural Sciences, Komenský University, Bratislava, 
Gottwaldovo nám. 2. 

1 This article is the continuation of the study on relations of distributions of Ni, Co, Cu 
and Zn in pyrite, published in „Geologický sborník 1966, 18, 2" and we recommend the 
readers to study the mentioned article. The relations of distribution of Ni and Co are pre­
sented separately in the monographic work by the authors „Pyrite Geochemistry of Some 
Deposits in CSSR", which will come out in the Publishing House of the Slovak Academy 
of Science in 1967. 
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T a b l e 1. Comparative table of frequency values of elements contents in pyrites divided 
into 13 concentration groups 
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Explanations to the Mn rubric: 1 — syngenetic metamorphosed pyrites presented by B. 
C a m b e 1, J. J a r k o v s k ý (1967); 2 — analyses of syngenetic pyrites mentioned by 
F. H e g e m a n n ; 3 — 1 + 2 + foreign analyses mentioned by B. C a m b e 1, J . J a r k o v -
s k ý (1967); 4 — concretionary pyrites in unmetamorphosed sediments and coal analyzed 
by the authors and by F. H e g e m a n n ; 5 — hydrothermal pyrites of CSSR and foreign 
pyrites mentioned by the authors; 6 — hydrothermal pyrites analyzed by F. H e g e m a n n ; 
7 — addition of 5 + 6 + analyses by F. L a n g e (1957): 8 — total addition of all pyrites 
given under the, numbers 3, 4 and 7. 

Explanations to the rubric of V, Mo and Ti: 1 — metamorphosed syngenetic pyrites of 
CSSR and some foreign pyrites mentioned by B. C a m b e 1, J . J a r k o v s k ý (1967); 2 — 
the same + analyses on V by H. L a n g e (1957), with Mo the analyses by Z. M i c h a l e k 
(1958) are added and with Ti the analyses by C. M. W r i g h t (1965); 3 - hydrothermal 
pyrites of. CSSR including some foreign pyrites analyzed by the authors in 1967, with Mo 
tlie analyses by Z. M i c h a l e k (1958) are added: 4 — addition of all analyses given under 
the numbers 2, 3. 

M a n g a n e s e 

According to accessible data from literature, part icular ly t h e opinion of F. H e g e ­
m a n n (1939, 1941), M n forms heterogeneous a d m i x t u r e in pyri te. According to 
L. H. A h r e n s (1965) it m a y be admit ted on the basis of values of ionization 
potentials that a very small p a r t of M n could be b o u n d also i somorphously in sulphides. 
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Text-fig. 1. Graph of Mn contents in 
pyrites (according to tab. 1) divided 
into concentration groups. Further expla­

nations are given with table i. 
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Text-fig. 2. Graph of V contents in pyrites (according to table 1) divided into concentration 
groups. Explanations are given with table 1. 

Text-fig. 3. Graph of Mo contents in pyrites (according to table 1) divided into concentration 
groups. Explanations are given with table 1. 

Text-fig. 4. Graph of Ti contents in 
pyrites (according to table 1) divided 
into concentration groups. Explanations 

are given with table 1. =-W00 3000 1500 750 250 50 
ppmWOO 2000 1000 500 700-=70=rO 
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Text-fig. 5. Histograms of Mn 
contents in pyrites from various 
pyrites deposits in CSSR of syn­
geneic origin. The upper number 
above the individual histograms 
marks the number of analyses 
with trace to zero values, the 
lower number marks the number 
of analyses with values over that 
given by corresponding analyti­
cal information, a — pyrites from 
Malé Karpaty Mts.; b — pyrites 
from Malé Karpaty Mts. includ­
ing pyrites from Heľpa, Polhora 
and Žiarska dolina Valley, c — 
pyrites from the Smolnik-Mni-
šek region; d — pyrites from the 
deposit Chvaletice and from the 

Zlaté Hory region. 
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This conclusion is also supported b y the results of separat ion carried out b y B. C a m-
b e 1, J . J a r k o v s k ý (1967). T h e repeated phase separat ion of pyr i te was carried 
out in a m i x t u r e of diluted HC1 (1 : 1) + H F . Dur ing the separat ion a certain small 
p a r t ( thousandths to h u n d r e d t h of % ) was unseparable . W e suppose t h a t this fact 
could support the opinion of L. H . A h r e n s on part ia l i s o m o r p h y of M n in pyri te. 

On text-fig. 5 showing his tograms of M n contents from var ious metamorphosed 
deposits in CSSR similarly as o n text-fig. 6 with his tograms from h y d r o t h e r m a l deposits 
it m a y be seen that the major i ty of M n has lognormal distr ibution. M n of pyri tes 
from Smolnik and Mníšek (text-fig. 5c) and from Chvaletice inc luding those from Zlaté 
H o r y (text-fig. 5d) only doesn't, show lognormal d i s t r ibut ion character. It is d u e to the 
fact t h a t in Smolnik only a small p a r t of pyrites contains M n and in Chvaletice and 
Zlaté Hory, part icular ly at the last deposit, which is Mn-bearing, a p a r t of pyri tes 
contains a n o m a l M n quant i ty . 

On text-fig. 6 attention is needed to be called to his togram 6b and on text-fig. 7 to 
his togram 7c, in which analytical data b y F. H e g c m a n n (1943) are presented. It is 
evident that analytical values of M n contents were probably r o u n d e d off because they 
concentrate in certain regular intervals of M n contents. This fact upsets to a con­
siderable extent also the character of o t h e r histograms, in which t h e results of F . H e-
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g e m a n n are included. The construction of frequency curves which form the histo­
gram contours and are given on text-figs. 17 to 20 is made difficult in this way. 
Generally as to the text-figs. 5, 6, 7, 8 it can be ascertained that syngenetic as well as 
hydrothermally opigenetic pyrites show equal character of Mn distribution, very close 
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Text-fig. 8. Summary histogram of Mn contents in all pyrites analyzed by the authors and 
and by F. H e g e m a n n. 

to the lognormal one. We may also ascertain that Mn in pyrites has relatively high 
percentage of cases of zero value. From 1394 cases (tab. 1) Mn was not found in 
535 and values over 500 ppm appeared 160 times. The values plotted into the diagrams 
vary between 500 ppm and more than 10 ppm (tex-fig. 1) and make together 706 
analyses. The histogram includes less than a half of cases. Text-fig. 1 shows two marked 
tops of the resultant curve 8 indicating most frequent Mn contents at the values of 
250 to 100 ppm and maximal number of cases concentrating between the values of 
10—49 ppm. The authors made on the whole about 800 pyrite analyses on Mn. The 
results confirm more frequent Mn content in syngenetic (232 analyses from 780 
show no Mn, i. e. 3 0 % of cases) than in hydrolhermal pyrites (249 analyses from 
522 show no Mn, i. e. 4 7 % of cases). 

V a n a d i u m 

The problem of the crystallochemical position of V in pyrite was dealt with by few 
authors because so far only few such analyses were made. M. F l e i s c h e r (1955) 
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Text-fig. 9. Histograms of V contents in pyrites from pyrite deposits of syngenetic character 
in CSSR. a — pyrites from Malé Karpaty Alts.; b — pyrites from Malé Karpaty Mts including 
pyrites from Heľpa, Polhora and Žiarska dolina Valley; c — pyrites from the Smolnik 
and Mníšek region; d — pyrites from the Chvaletice deposit and Zlaté Hory region; e — 

summary of the above mentioned histograms. 
Text-fig. 10. Histograms of V contents in syngenetic and epigenetic pyrites, a — analyses 
of syngenetic metamorphosed pyrites of CSSR including analyses by C. W. W r i g h t (1965); 

h — analyses of hydrothermal pyrites of CSSR; c — summary histogram a -|- b. 

presents only 18 analyses on V in pyrite. More analyses were m a d e by H. L a n g e 
(1957). These analyses as well as those b y C. M. W r i g h t (1965) we took into con­
sideration. Earl ier works a lready (C. W . C a r s t e n s 1943, F. L e u t w e i n 1941) 
ment ioned that h y d r o t h e r m a l pyrites did n o t h a v e V in contrast to syngenetic pyrites. 
H. L a n g e ascertained, however, that pyrites from the m i n e Einhei t H a r z considered 
as hydrothermally-epigenetic by h im. contained V as c o m m o n constituent, which fact 
he ascribed to the enr ichment of pyri te on V d u r i n g the ascent of hydro-therms through 
sedimentary sequences. 

According to our results the conclusions of C. W . C a r s t e n s a n d F. L e u t w e i n 
can be also confirmed when the difference in V contents between syngenetic and 
epigenetic pyrites is not too great. On the whole the n u m b e r of cases of analyses 
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without V content from Czechoslovak syngenetic pyrite deposits is 227 from 503 
analyses, i. e. 45 % of cases. At hydro thermal deposits 144 cases from 239 do not 
contain V, i. c. 60 % of cases. Some deposits have pyrites almost without V content. 
Such deposit is Smolnik and pařily also Chvaletice and mineralizations in the Zlaté 
Hory region. 

As to the orystallochemical position of V in pyrite we have ascertained by means of 
phase separation with gradual diminishing of pyrite grain and with the effect of the 
mixture of acids HC1 (1 : 1) + H F a systematic decrease of V content (B. C a m h e 1, 
J. J a r k o v s k ý 1967). Accordingly it may be concluded that V forms a constituent 
of the heterogeneous admixture in pyrite, most likely in the way of inner adsorption 
with gradual crystallization of pyrite. 

The graphs 9 and 10 show that also with high number of spectrochemical pyrite 
analyses there is not the possibility of getting sufficient number of concrete data on 
V content for making histograms because of high number of analyses with zero and 
trace values. In spite of all that wo can ascertain that V is characterized within the 
interval of concentration from traces to 200 ppm by a type of distribution close to the 
lognormal one. 

M o l y b d e n u m 

The study of molybdenum in pyrites was carried out only during the recent period. 
The majority of analyses (about 100) are given by Z. M i c h a l e k (1958) and in the 
work by B. C a m b e 1, J. J a r k o v s k ý (1967) about 800 analyses are presented. 
Fewer analyses are given in other works, e. g. S. T. B a d a 1 o v et al. (1966). According 
to the conclusion of Z. M i c h a l e k arc pyrites forming at higher temperature cha-
racterized by low Mo contents (about 2 ppm). whereas Mo content in pyrites formed 
at lower temperature is increasing but does not exceed 100 ppm. Our results confirm 
the more frequent and also relatively higher Mo contents in sedimentary pyrites in 
contrast to hydrothermal pyrites as it follows Trom the enclosed text-fig. 3 as well as 
from tab. 1. From 615 analyses of pyrite of syngenetic origin presented by the authors 
together with the analyses by Z. M i c h a 1 e k Mo is absent (or present only in traces) 
in 251 cases, i. e. 40 % . Among 303 analyses of hydrothermal pyrites in 210 cases 
trace to zero Mo content was ascertained, making almost 7 0 % . From ihc tcxt-l'ig. 3 it 
is evident that the maximum of cases with Mo content lies in the concentration interval 
of 10—49 ppm. 

According to our opinions as well as to data in literature, e. g. A. B. I s a j e v a 
(I960) is Mo present in pyrite in the shape of heterogeneous admixture as fine 
dispersed molybdenite, most likely hound by inner adsorption. Thus the possibility of 
forming anomal mixture crystals in the shape of epitaxitic intcrgrowth, however, cannot 
be excluded absolutely. 

As Ihc made histograms show (text-figs. 11, 12, 13) Mo is the only element, which 
in contrast to other elements has the character of distribution rather close to normal. 
Particularly all metamorphosed syngenetic pyrites except those from Smolnik and 
Chvaletice that contain Mo in few cases have symmetrical character of distribution 
with great excess. Only Mo in hydrothermal pyrites and concretionary pyrites from 
metamorphosed sediments shows approximately lognormal character of distribution 
(text-fig. .12b, c). Moreover it is necessary'to remark that histograms of hydrothermal 
pyrites without Mo are made from relatively few cases. 
This fact can prove the influence of just genetic-conditions on systematic uniform 
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Text-fig. 11. Histograms of Mo contents in syngenetic pyrites, 
a — pyrites from Malé Karpaty Alts.; b — pyrites from 
Malé Karpaty Mts. including pyrites from Heľpa, Polhora 
and Žiarska dolina Valley; c — pyrites from Smolnik and 
Mníšok; d — pyrites from Chvaletice and the Zlaté Hory 
region; e — summary of the above mentioned histograms. 

Text-fig. 12. Histograms of Mo contents, a — in syngenetic 
pyrites of CSSR including analyses of similar pyrites by 
Z. M i c h a l e k (1958); b — of concretionary pyrites from 
clays, carbonates and coal in CSSR and similar pyrites 
analyzed by Z. M i c h a l e k ; c — of hydro thermal pyrites 

in CSSR analyzed bv the authors. 

and relatively low Mo content in crystals of syngenetic pyrites. Such a specific distribu­
tion was part icular ly effected b y syngenetic-volcanogeneous-submarine metallogoneous 
processes combined sometimes wi th later metamorphos i s . T h e source of Mo has to be 
sought in the s imultaneous rise of sur rounding sediments and pyr i te mineral izat ion 
and the milieu influenced intensively t h e content of microelements in p y r i t e dur ing the 
process of its recrystall ization. On the other side the h y d r o t h e r m a l process caused lesser 
regularity in the distr ibution of Mo and some other elements. In the majori ty of cases 
the h y d r o t h e r m a l t ranspor t caused var iable representat ion of some elements related 
to the difficulty in their migrat ion in h y d r o t h e r m s . This is part icular ly val id for Mo 
contents. T h e above ment ioned attests to the possibility of concluding syngenetic or 
epigenetic origin of pyr i te mineral izat ion on the basis of the character of distr ibution 
and a b u n d a n c e of Mo contents. 
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The geochemistry of Ti in pyrites on the -basis of quant i ta t ive analyses was studied 
so far minimal ly . M. F l e i s c h e r (1955) who has summar ized the results on micro­

elements contents in sulphides till 1955 
presented only 21. analyses of pyrites on 
this element. Our results (B. C a m b e 1. 
J . J a r k o v s k ý 1967) which provide 
for about 800 analyses on Ti content in 
pyrites show higher Ti contents in syn­
g e n e i c metamorphosed pyrites in con­
trast to hydro the rmal pyrites (tab. 1 and 
text-fig. 4). F rom 524 analyses of syn­
g e n e i c metamorphosed pyrites in 89 
cases Ti was not ascertained, i. e. only 
in 19 % of cases. In hydro the rmal pyrites 
from 239 analyses Ti was not ascertained 
or found only in traces in 8L cases, i. e. 
34 % of cases. 

As tab. 1 and text-fig. 4 show hydro-
thermal pyrites have max ima l amount of 
cases wi th zero and trace values, whereas 
syngenetic pyrites reach m a x i m u m of 
cases within the interval of 49 to 
10 p p m Ti. 

As to the way of representat ion of Ti 
in pyrites this question has not been 
treated separately in l i terature. According 
to our opinion there is one of heteroge­
neous forms of Ti representat ion in 
pyri te. 

On the whole Ti is one of the elements 
which are present in pyri te almost in all 

cases and the his tograms therefore show clearer the character of distr ibution. On text-
fig. 14 his tograms of Ti from metamorphosed syngenetic pyr i te deposits in CSSR are 
given. I t is evident t h a t only the Smolnik and Chvaletice deposits h a v e separate 
character of Ti distr ibution caused by more var iable frequency of Ti contents. It can 
be seen cleariy on the l inear scale of these his tograms. The comparison of text-figs. 14 
and 15 shows no difference in the character of distr ibution and the lognormal type of 
distr ibution, similar to the syngenetic, also in hydro the rma l pyri tes. The t ype of 
dis t r ibut ion is most clearly characterized on text-fig. 16, where all the data of Ti con­
tents are summarized , obtained by the authors and to a little degree taken from 
literature. 

In a separate article we intend lo present comparison of frequency curves of distribu­
tion of the individual elements, given in this as well as in the foregoing paper (B. C a m -
b e l , J . J a r k o v s k ý 1966), par t icular ly in syngenetic and hydro thermal ly epigenetic 
pyrites. The frequency curves were m a d e by drawing contours of s u m m a r y his tograms 
of contents of individual elements in syngenetic and hydro the rma l pyri tes. These 
compara t ive distr ibution curves not only determine the character of distr ibution but 

Jhi 
o V0 200ppm logppmV 1,5 2,0 2,5 

Text-fig. 13. Summary histograms of 
distribution in all pyrites analyzed by 

authors and by Z. M i c h a l e k . 

Mo 
the 
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also m a k e possible to k n o w the n u m b e r of analyses, from which ihe curve was formed, 
according to the size of t h e delimited surface or how m a n y cases of contents of 
elements are found within the interval in the his togram. 

Text-fig. 17 shows t h a t on the l inear scale only Ni in syngenetic pyrites has deviat ions 
from lognormal t y p e of distr ibution. It is t h e consequence of n u m e r o u s amalyses of 
highly m e t a m o r p h o s e d syngenetic pyr i tes from t h e Malé K a r p a t y Mls. region and 
Heľpa, placed here. 

An exception is also m a d e b y Zn because its low contents (less t h a n 100 p p m ) aire 
no m o r e observable spectrochcmically. Its frequency curve therefore shows decreasing 
tendency towards the low contents. On logari thmic scale only Ni shows anomaly, 
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Text-fig. 14. Histograms of Ti contents in pyrites of syngenetic origin from various deposits 
in CSSR. a — pyrites from Malé Karpaty Mts.; b — pyrites from Malé Karpaty Mts. 
including pyrites from Heľpa, Polhora and Žiarska dolina Valley; c — pyrites from the 

Smolnik and Mníšek region; d — pyrites from Chvaletice and Zlaté Hory region. 
Text-fig. 15. Histograms of Ti contents in pyrites, a — in hydrothermal pyrites of deposits 
in CSSR; b — in concretionary pyrites from clays, coal and carbonates in CSSR; c — 
summary histogram of Ti contents in svngenetic pyrites mentioned by B. C a m b e 1, J . J a r -

k o v s k ý (1967) and C. M. W r i g h t (1965). 
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Text-fig. 16. Summary histogram of Ti 
contents in syngcnetic and hydrothermally-
epigenetic pyrites presented in the foregoing 

histograms (text-figs. 14, 15). 
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Text-fin- 17 Frequency curves of Co, Ni, Cu and Zn from metamorphosed syngcnetic pyrites. 
a - Co from pyri tes ' in CSSR and pyrites mentioned by F. II e g e m a i m ; b - M from 
pyrites in CSSR and pyrites mentioned by F. II e g e m a n n ; c - Cu from pyrites in CSSR; 

d - Zn from pyrites in CSSR; e - Cu from all types of pyrites. 
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Text-fig. 18. Frequency curves of Co, Ni, Cu and Zn from hydrothermal pyrites, a — Co 
from pyrites in CSSR and pyrites mentioned by F. H e g e m a m i ; b — Ni from pyrites 
of CSSR and pyrites mentioned by F. H c g e m a n n; c — Cu from pyrites in CSSR and 
pyrites mentioned by F. H e g e m a n n; d — Zn from pyrites of CSSR and pyrites men­

tioned by F. H e g e m a m i ; e — Zn from all types of pyrites. 
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Text-fig. 19. Frequency curves of Mn, V and Mo from metamorpbosed syngenetic and 
epigenetic pyrites, a — Mn from metamorphosed syngenetic pyrites in CSSR; 1) — Mn from 
hydrothermal pyrites in CSSR and pyrites mentioned by F. H e g e m a n n ; c — Mn from 

all types nľ pyrites: d — V from all types of pyrites; e — Mo from all types of pyrites. 
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hav ing a curve with three tops. This is caused by summar iz ing of frequency curves 
of Ni in hyd ro thermal pyrites (positive asymmetry) and of t he frequency curve of Ni 
from metamorphosed syngonetic pyrites of CSSR (negative asymmet ry — B. C a m b e 1, 
J . J a r k o v s k ý 1966). 

20 No of Cases 

85i 
Text-fig. 20. Frequency curves of Ti from syngenetic and hydro thermal 
pyrites, a — Ti from metamorphosed syngenetic pyrites in CSSR and 
pyrites mentioned by C. M. W r i g h t : 1) — Ti from hydrothermal pyrites 

in CSSR. 
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On text-fig. 18, which shows contents of elements in hydro the rma l pyrites a type of 
distr ibution very close to the lognormal can be seen. Zn also shows here a different 
character of distr ibution. 

The comparison of frequency curves on text-fig. 17 and 18 indicates more irregu­
larities in the character of distr ibution of elements in syngenetic pyrites from various 
deposits than in hydro the rmal pyri tes. 

On text-fig. 19 are frequency curves of Mn, Y and Mo. On the logari thmic scale only 
V shows frequency curves with two lops caused part icularly by the abnormal ly high 
content of this element in some syngenetic pyrites. 

Text-fig. 20 illustrates frequency curves of Ti from syngenetic and hydro thermal 
deposits. There is a type of distr ibution very close to the lognormal one with increased 
irregularity (positive asymmetry) of hydro thermal pyrites on the lognormal scale. 

Translated by J. P e v n ý . 



CHARACTER OF DISTRIBUTION 25 

REFERENCES 

A h r e n s L. H., 1953: The Use of Ionization Potentials. II. Anion Affinity and Geoche­
mistry. Geochim. et Cosmochim. Acta 3. — A h r e n s L. H., 1964: The Significance of the 
Chemical Bond for Controlling the Geochemical Distribution of the Elements. Pt. 1. Phys. 
Chem. Earth 5, 1. — A h r e n s L. H., 1965: Ispoľzovanie potenciálov ionizácii v geochimii. 
Problémy geochimii, Moskva. — A i t c h i s o n J., B r o w n J. A. C, 1957: The Lognormal 
Distribution. Cambridge Univ. Press, London. — B a d a 1 o v S. T., B a s u t o v a S. M., 
G o d u n o v a L. L, S o d n e v F. S., 1966: K geochimii renija i molibdena v endogénnych 
sulfidnych mestoroždenijach Srcdnej Asii. Geochimija 1. — C a m b e 1 B., J a r k o v s k ý J., 
1965: Redkije elementy v piritach kolčedannych mestoroždenij Západných Karpat i voz-
možnosť ich ispoľzovanija pri rešenii genetičeskich problémov orudenenija. Problémy geochi­
mii, Moskva. — C a m b e l B., J a r k o v s k ý J., 1966: About the Character of Copper and 
Zinc Distribution in Pyrites. Geol. sborn. Slov. akad. vied 17, Bratislava. — C a m b e l B., 
J a r k o v s k ý J., 1966: The Possibility of Utilising of the Nickel and Cobalt in Pyrites as 
Indicators of Ore Genesis. Geol. sborn. 17, 1, Bratislava. — C a m b e l B., J a r k o v s k ý J., 
1967: Geochémia pyritu niektorých ložísk ČSSR (in press), SAV, Bratislava. —• C a r t e n s 
C. W., 1943: Uber den Vanadiumgehalt norwegischer sedimentären Eisenoxyd- und Eisen-
sulfiderze. Kgl. Nórske Videnskabs. Selskabs, Forh., 16. — D u r o v i e S., 1957: O lognor-
málnom rozdelení prvkov. I. Rozdelenie koncentrácií Ni, Zn, Cu a Mn v heľpianskom pyro-
tíne. Geol. sborn. Slov. akad. vied 8, 2, Bratislava. 

F l e i s c h e r M., 1955: Minor Elements in Sulfide Minerals. Econ. Geol., Fiftieth Anniv. 
Vol., Lancester. — F r a n k V., K a m e n e c k i j V. A., 1964: Príroda strukturných primesej 
i vkľučenij v mineráloch. Izd. Lcningr. univ., Leningrad. — II e g e m a n n F., 1939: Die-
geoehcmischen und kristallchemischen Beziehung von Mangan zu Pyrit. Metallwissenschaft 
18, 33. — H e g e m a n n F., 1941: Die isomorphen Beziehungen von Mn, Zn, Co, Ni und 
Cu zu Pyrit und Magnctkies. Zeitschr. f. Krist. 103. — H e g e m a n n F., 1943: Die geoche-
mische Bedeutung von Kobalt und Nickel im Pyrit. Zeitschr. f. angew. Min. 4, Berlin. — 
I s a j e v a A. B., 1960: Molibden v osádkach Ochotskogo morja. AN SSSR 131, 3. — 
J a r k o v s k ý J., 1964: Die Verteilung der Spurenelemente in Pyrite n und ihre geochemi-
sche Bedeutung beim Studium der Genese der Lagerstätten der Westkarpaten. Gcol. sborn. 
Slov. akad. vied 15, 1, Bratislava. — K r u m b e i n W. C, G r a y b i l T F r a n k l i n A., 
1965: An Introduction to statistical Models in Geology. New York—St. Louis—San Francisco— 
Toronto-London-Sydney. — L a n g e H., 1957: Paragenetische und genetische Untersuchun-
gen an der Schwefelkieslagerstätte „Einheit" bei Elbingerodo (Harz). Freiberg Forschungs-
hefte C 33, Berlin. — L c u t w e i n F., 1941: Geochemie und Vorkommen des Vanadiums. 
Freib. Geol. Ges. 18, 73, Berlin. — M i c h a l e k Z., 1958: Molybdenum in Iron Sulphide 
Minerals. Bull, de ľ Acad, polon. des sci., Serie de sci. chim., géol. et géogr. 6, 12, Warszawa. — 
M i 11 e r R. L., G o l d b e r g E. D., 1955: The Normal Distribution in Geochemistry. Geoeh. 
et Cosmochim. Acta 8. — R a z u m o v s k i j N. K., 1940: Charakter raspredelenija soderžanij 
metallov v rudných mestoroždenijach. Dokl. AN SSSR 28, 9, Moskva. — R a z u m o v s k i j 
N. K., 1948: Lognormaľnyj zákon raspredelenija veščestva i jego osobennosti. Zap. Leningr. 
gornogo inst. 20, Leningrad. — R o d i o n o v D. A., 1963: Osobennosti raspredelenija srednego 
aritmetičeskogo v uslovijach asimetričnych raspredelenij soderžanij. Geochimija 7. — S c h a w 

D. M., B a n k i e r J. D., 1954: Statistical Methods applied to Geochemistry. Geochim. et Cos­
mochim. Acta 5. — S c h a w D. M., 1961: Element Distribution Laws in Geochemistry. Geochem. 
et Cosmochim. Acta 23. — V i s t e l i u s A. B., 1960: The skew Frequency Distributions and 
the fundamental Law of the Geological Processes. — W r i g h t C. M., 1965: Syngenetic 
Pyrite associated witli a Precambrian Iron Ore Deposit. Econ. Gel. 60, Lancester. 

Review by J. K a n t o r. 




