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BOHUSLAV CAMBEL, JAN JARKOVSKY"

ON THE CHARACTER OF Cu AND Zn DISTRIBUTION IN PYRITES
(Textligs. 1—14)

Abstract In this article the authors deal with the character of Cu and Zn
distribution in separated pyrites. They base on almost 600 spectrochemical
analvses carried out on the named elements. The discussion is based on histo-
grams and frequeney curves and on the comparison of the results of investi-
gations of Ni and Co distribution in pyrites.

Introduction

The authors published already in the journal Geologicky sbornik (vol. XVII, 1966,
no. 1) an article about pyrite geochemistry of some deposits of CSSI and about the
possibility of the application of particulary Ni and Co conlents in the solution of
genetic problems. It is recommended to the readers of this work to study the above
mentioned arlicle beeause some of the conclusions given in this arlicle are applied in
this work and we shall not repeat them. We remark that the relations of Ni and Co
distribution are presented in a monographic work, which will come out as a book in 1967.
In this work we present only conelusions deduced from the investigation of Co and Ni
distribution in pyrites.

One of the Tundamental problems of geochemistry is the knowledge of the distribution
of chemical elements in ecarth’s crust. So far several authors paid atlention to this
question. In 1922 already W. A. Richardsonand G.Sneesby (in. A, B. Viste-
Lins 1960) touched this problem and in 1923 they interpreted it theoretically. After-
wards an interruption in the investigation of this problem was evident till 1940, when
N. K. Rasumovsky, published an extensive general work about the frequency of
distribution of elements concentration and in 1948 he presented another work about
lognormal disteibution in gold prospeetion.

The systematic study of the frequency of distribution for the purpose of geochemistry
was the subject of the work of A, B, Vistelius (1945, 1949). In his work from the vear
1960, A, B. Visteliuns formulated on basis of modern mathematical-statistical methods
the law of geochemical processes when he stated that the frequency of elements reflected
the weochemical environment. In the formulation of this law the author based on the
investigation of deposits. He ascertained the possibility of distinguishing of 2 distribution
groups of chemical elements in the carth’s erust. The fiest distribution group- he character-
ized as stable stage of geochemical process. In this ease the distribution has a character
of normal division. The second type of distribution includes the combination of results
of several distribution causing stages of the geochemieal proeess. The sum of individual
microelement distributions eaused by natural chemical reactions produces wide-spread
posilive asymmeltry, This asymmelry in the distribution of clements shows that low
microclement concentrations form in the course of geochemical proecesses usually more
[requently than higher concentrations of these clements by the same geochemical
process. A B Vistelius dealt with this question also in his other works 1943—19

As considerable contribution to the solution of the problem of distribution relations
analyses were obtained have greatest influence on the form of the [requency curve.
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can be considered the works of L. H. Ahrens (1954—1966), who dealt with this
question since 1954 when he formulated the fundamental geochemical law of elements
distribution as follows: ..The concentration of an element in specilic igneous rock is
lognormally divided.” The division of the values .x* is lognormal there when the
division of log x values is normal.

Since 1954 several works concerning the law of lognormalily were published. Many
of these works expressed al the beginning a ecritical point of view to the validity of the
law of L. H. Ahrens (Chayes F., 1954: Miller R. L. Goldberg E. D. 1955:
Aubrey K. V. 1956; S. Durovi¢ 1957 and others). Till 1966 L. H. Ahrens
wrote only in the journal Geochim. et Cosmochim. Acta 8 works concerning the
problem of lognormality law (1954a, 1954b. 1957, 1963a, 1963b. 1963c. 1964a. 1966).
which he completed according to great number of analyses.

In 1963 L. II. Ahrens published a paper, in which he pointed to possible distribu-
tion forms of elements in specilic igneous rocks. e divided these forms into 4
calegories: a) posilive asymmetric lognormal division (most frequent)., b) negative
assymmetric lognormal division (one to two examples), ¢) normal or approximalely
normal division (one example) and d) uncertain division (five examples). In 1966
L. . Ahrens published his last work, in which he summarized division data of
34 macro- and micro-elements in igneous rocks from 158 works of various authors. The
majority of distributions displays posilive asymmetric division. which he considered as
lognormal distribution lype. Two elements only, Si and K showed different tendency
in favour of negative asymmelry ol lognormal division.

Other authors also dealt with the problem of clements distribution. D. A, Bodio-
nov (1961) gave a briel review aboul the question of lognormal division of elements
in igneous rocks, He concluded that the lognormal and normal division of elements in
igneous rocks were extreme distribution tvpes. The lognormal division arose according
to him when the main quantity of the element in the rock was concentrated in one
mineral and normal division arose in the case of regular division of the entive element
quantity in several minerals. One can observe an innumerable quantity of mean
division types belween the mentioned two extreme distribution types. the character
of which depends on the number of element bearing minerals and on their quantitative
representation. The various division lypes represent a combination of lognormal and
normal division in various ralio. .

Our up to date investigations concerning the relations of the distribution of Ni. Co.
and other elements in pyrile base on he fact that in nalure we hardly ean Tind ideal
(extreme) division types of elements (with only lognormal and only normal division
type). It is caused by the lact that natural processes lake place under the influence of
numerous factors which affeet the distribution of elements. We can therefore rather
speak only about a dominant lactor which maximally affected terminal distribution of
elements in the observed mineral. The majority of the present elements passed through
more-acl distribution process [rom the standpoint of distribution.

After evaluating analyvtic dala and making histograms of analvses from various
deposits of various regions and various genesis the summary histogram characterize
distribution which can be considered as a combination of the effects of all distribution
[actors allecting the Tormation of all investigaled samples,

These are the reasons why we consider as importat for the determination of distribu-
tion character also the proportions in which samples from individual localities were
taken. It is evident thalt geochemical data from pyrites of deposit from which mosl
The method of separation of mineral and the analytical method showing cerlain
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dispersion (certain analylic deviation) should also not be undervalued, In this way we
would point also to the importance of the determination ol distribution character.

We emphasize that in spite of above mentioned circumslance relations exist in the
distribution ol microclements which could be revealed and which express 1o more or
less degree the common validity of natural distribution laws ol eertain elements in
certain minerals (e, @ in pyrile) or in specific conerele rocks of cerlain genelie type.
The disteibution of elements in ores or rocks of polvmineral composition is evidently
more complicated with more complicated relations of disteibution of individual elements
in minerals represented in dilferent and variable rate in ore or rock.

The eomplicateness of microelements distribution in monomineral fractions depends
on the conditions of the formation of corresponding mineral-under various geological
processes or Lhere are few possible ways of origin. Pyrite belongs to the category of
minerals arising nnder various conditions under the influence of manifold geological
processes. Therefore such a mineral could show higher variability of the distribution
ol individual clements, The ervstallochemical chavacters of the lattice of minerals and
the ability to aceept microclements in ervstals in various way are particularly 1o be taken
into consideration. The disteibution depends also on individual microelements which
can have various position in cerlain erystals and can be isomorphous or unisomorphous
(heterogeneous). Tt is evident that the distribution of microelements in monomineral
fraction shows a complex of relations whielh we can only partially delermine but we
are not able 1o altain to delinite relatively universal conclusions.

The up to present lognormalily investications in the distribution of elements ave
mostly based on analyses of igneous rocks., mainly of granites. Till now no more
extensive work exist which deals with the validity of the law of elements distribution in
individual minerals. This question has been studied least at separated ore minerals.
whereas on silicale minerals some studies were made. S. Durovid (1957) examined
by us the distribution character of Mn. Ni. Ca, Zn in unseparated pyreholite ore from
Helpa and his considerations about distribution eharacter were based on conversion to
pure pyrrholite,

The authors of this work intend therefore 1o apply the up to present knowledges
about microclements distribution relations in separated pyrites namely to Zn and Cu
contents. whereas Ni and Co contents were already investigated and will be published
in the work by B. Cambel. J. Jarkovsky (1967 in press). The distribution of
other clements. Mo, Mo, V. Ti will be also geadually evaluated. The vesulls of our
investigations can be followed by means of graphs and one table. In table 1 the
number of analytie values of Ni. Co. Zn and Cu divided into concentration intervals
are given. The table is also illustrated graphically (fig. 1. 2). In the table not only
analyses of the authors of this article arve included but also analyses of F. Ilegemann
(19430, Co M. Wright (1965) and H. Lange (1957) are included,

In Tig. 1 the specilic course of Co [requeney curves of syngenelic pyrites (more

values with higher Co contents) compared with hydrothermal pyrites et side of
graph) is shown. Frequency curves of Ni contents of syngenetie (left side of araph’
and of hydrothermally epigenctic pyrites (vight side of geaph) on the contrary do not
show any dilferences in its course.

IFig. 2 shows the rapid visc of frequency curves of Zn contents at low 1o zero conlents
as well as in the interval of high contents. Besides that the regular inercase of pyrite
analyses with Zn contents al the value of 250 ppm perhaps can indicate that a part
of Zn can be isomorphous as it supposed I 1T e gemann, Cu frequency curves show
more regular course. The frequency curves of Cu and Zn similarly as those of Co
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Fig. 1. Graph of Ni and Co contents (according to table 1) divided into conceniration groups.
Ixplanations: | — syngenelic metamorphosed pyrites of CSSR; 2 — syngenetic metamorphosed
pyrites analyzed by I, Hegemann (1943); 3 — addition 1--2-}-foreign pyrites analyzed by
B. Cambel, J. Jarkovsky (1967) - analyses of C. M. Wright (1965); 4 — sedi-
mentary pyrites of coneretionary characler in limestones, clays and coal from occurrences in

CSSR and taken from the work by I. legemann; 5 — hydrothermal pyrites of CSSR:
G — hydrothermal pyrites analyzed by I. Hegemann (1943); 7 — addition of values
5464 analyses of Il Lange (1957); 8 — sum of all analyses. Similar explanations with
table 1.
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Fig. 2. Graph of Zn and Cu contents values divided into concentration groups. The values
are taken [rom table 1. Explanations 1o figure 1, table 1.

to Co curves do not display different course al syngenelic pyrites

Ni in contradiclion
and at hydrothermally epigenetic pyrite (right side of graph).

(left side of graph)
Distribution of Cu and Zn in Pyrite

According 1o exisling opinions which we conlivm essentially, appear Zn and Cu in

pyrite prevailingly as unisomorphous heterogeneous admixtures and a small part of
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these elements can form an isomorphous admixture in pyrite, The problem of crystallo-
chemical position of microelements is treated by the authors in the work which is now
in press (B, Cambel. J. Jarkovsky 1967).

The complete evaluation of distribution of elements contents was careied out in the
following way: we investigated Zn and Cu contents [irst of all in higher metamorphosed
syngenetic pyrites from Wesl Cdl}hll]lhlll region (Malé Karpaly Mis.. Ilul}m Polhova, Ziar

Valley). alterwards particularly in Smolnik pyrites (epimetamorphosis) as well as in Chva-
letice and Zlaté Hory pyrites and at last we made Zn and Co values histograms of ol py-
rites of main deposits in CSSR analyzed by us being of svngenetic character and meta-
morphosed in various slage. We present particularly Zn and Cu contents histograms of
hydrothermal pyrites [rom deposils in CSSR analvzed by us. In histograms in other
figures also analyses of I. Illegemann (1943). 1. Lange (1957, C. M. Wright
(1965) are included. These analvses were included into various graphs according to the
genesis of the pyriles.

We remark that considerable dilficultics in graphical illustralion were cansed by the
analylic results of F. Hegemann which show raised [requencey in certain regular
intervals of values (e, g .J(J'ﬂ'. 1000. 1500. 2000 ppm — fig. 11, I Hegemann
has also considerable pyrite analyses with high Zn and Cu contents which we could
not include into graphs for saving place bul in two cases we made [rom analyses
presented by I Il egeman n histograms with the interval of 230 ppm on another

seale (Mg, Iﬂ

A briel rewiew of separation and spectrochemical method employved by us is given
in the artiele by B. Cambel. J. Jarkovsky (1966, We add that the width of
the interval as it 1s applied in histograms is for Zn as well as for Cu equal (30 ppm on
linear scale and 0.1 log. ppm on logarithmic scale). Therelore it is possible 1o compare
frequencies of the both elements in pyrites [rom various deposils.

In this work we deal with the problem ol dilferences in the distribution of
isomorphous (Ni, Co) and unisomorphous clements (Zn. Cn) and therefore we present
exeept histograms of Zn and Cu also comparative Ni and Co [requeney curves,

We suppose that isomorphy of cerlain elements in minerals manifests with regard
to the contenls of these microelements by certain relatively lixed concentrations of
microelements in minerals and the [requency of the microelements contents is delimited
in some way. It could be supposed on the other hand that the way ol representation
of unisomorphous microclements in the mineral would be manifested by more variable
contents without more determinable delimitation of coneen.rations. The high number
of Tow 1o zero contenls of microclements on the one hand and a considerable number
of cases with high contents on the other hand therefore ean somelimes point Lo hetero-
cencons  position ol these clements  in minerals. We present Tor the purpose ol
comparison  [requencies of  coneentration values of Co Ni Zn and Cu given in
lable 1.

[t is evident from the table that whereas at Co and Ni there is o relatively small
number of trace and zero values as well as of high values (above 4000 ppm) at Cu
and Zn it s the conteary. Tt s evident Turther that from 1567 analyses on Co 131 data
lie under the sensitivity limit of he method (10 ppm). After adding of stll 153 analyses
of 1L Loange (1957) it will be together 284 analvses, oo & 1212 % of the total number
of analyvtic data, Cases of above 4000 ppm Co are from 1567 only 63 (4.34 %), Ni has
from 1567 analyses 175 eases ol zero lo II'{IL'I' values (under 10 ppm. 1117 %) and
20000, Zn has 557 cases of zero lo trace values
under the sensitivity limit of 100 ppm) i. c. ’1‘.)..!‘1 0% and 138 (12%,) analyses above

27 cases of values above 4000 ppm (1.72
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4000 ppm from 1129 analyses. Among 1129 Cu analyses there are 194 zero values and
values under the limit (17,18 %) and 139 cases are above 4000 ppm (12,31 Y).

We call attention to the fact that the above mentioned assupmtions ol the possibility
of determination of microelemenlts position in pyrile on basis of the invesligation of their
contents lrequeney can be only relalively correct and are not valid in every case for
certain elements in certain minerals. Tt is evident that the crystallochemical position of
individual microelements in the lattices of minerals is not clear and requires further
discussion. Various transilions exist belween homogenous mixture erystals (isomorphy)
and proper heterogeneily. Helerogeneous mixlure erystals (epitaxis — in V. A, Fran k-
Kameneckij 1964) and anomal mixture erystals (in M, Ky r§ M. Kiivanek
1960) stand in the middle. We remark that we put to helerogencous form also Lypes of
representation close Lo homogenous ones as it is the form of inner adsorption of
elements arising with gradual crystal growth when ervsialloid particles of colloidal
dimensions adsorbing some microclements originate in ervstal individuals.

This structure is observable under eleciron microscope as so called .,defect structure™
S, Kipikasovia G. Kminiakova 1966).
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Fig. 3. Histograms and frequency curves of Co contents in pyrites Trom varions Malé Karpaty

ore types made on linear and logarithmic scale. Explanations: 1 — pyrites [rom graphite-

quartz-sulphide ores least metamorphosis; 2 — pyrites from high metamorphosed ores amphi-

bole-sulphide, quartz-sulphide ores and pyrites from amphibolites: 3 — sum of pyrites from
all Malé Karpaty ore tyvpes 14-2-F mineralized graphitic gneisses.

Mig. 4. Histograms and [requency curves of Ni conlents in pyrites from various ore types

of Malé Karpaty mineralization made on linear and logarithmic scale. Explanations to figure 3.
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The character of Ni and Co distribution in pyrites can be seen in following [igures
by means of comparative [requency distribulion curves which were made by drawing
histogram conlours.

Fig. 3 shows Co contenls frequency in various metamorphosed Malé Karpaly pyrite
ore types. All these types show clear positive asymmelrie lognormal division (in the
sense of L. II. Ahrens 1963).

In fig. 4 wide dispersion of Ni conlents concentralions in Malé Karpaty is given
expressed at low excess values by irregular shape of frequency curve. On logarithmic
scale Ni distribution values show moderate negative asvmmelry and considerable excess.
Fig. 4 shows clearly that Ni in Malé Karpaly pyrites has no lognormal distribution,
which facl we ascribe particularly at Ni to redistribution process caused by metamorphie
recrystallization.

Fig. 5 presents [requency curves of pyriles from main pyrite deposits of CSSR. The
essentially lognormal division of Co contents in svngenetic pyrites from Malé Karpaty
Mts., Smolnik as well as in hydrothermal West Carpathian pyrites is evident from the
histograms. The [requeney curve at hydrothermal pyrites shows two tops on logaritmic
scale. In this case there are pyrites from numerous hvdrothermal West Carpathian de-
posils, the subvoleanites particularly have different Co and Ni contents. The frequency
curve of Co contents in Ielpa pyrites (high metamorphosed pyrites in calazone) which
does not point to lognormal distribution character deserves particular attention. All Ni
distribution curves on fig. 5 excepl those from Malé Karpaty Mits. show lognormal
distribution character although they have relatively irregular course (hvdrothermal
pyrites and pyrites from Chvaletice and Zlalé Hory).

Fig. 6 shows Co and Ni distribution curves of pyriles from metamorphosed syngenetic
deposits in CSSR, to which existing analyses of . HHegemann, C. M. Wright
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Fig. 5. Comparative frequeney curves made by drawing histogram contours of Co and Ni
contents in pyrites from main pyrite deposite in G55SR, The curves were made by drawing
histogram contours,
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and H. L ange were added. The curves show clearly the lognormal division of Co in
all cases given in the graph. Frequency curves of Co distribution in pyrites of
metlamorphosed deposits analvzed by . Hegemann and syngelic West Carpathian
pyriles only show complicated course on logarithmic seale. In the case it is the result of
genetic heterogencily of pyrites derived [rom various world deposits and in the second
case (in West Carpathian pyrites) it is caused by various grade ol melamorphosis of
pyrite deposits in CSSR.

Ni on the contrary to Co has nol so typical lognormal distribution. It is caused by
the fact that Malé Karpaly pyrites being very numerous (around 250) have nol
lognormal distribution. The simultancous combining of wvarious distribution character
in pyrite analyses [rom various genelic lypes of deposils is evident [rom [ig. 6 from Ni
5a

vaof Cases Naaf
Si'l

Cases

Co 504

54

1 ——  Mefomorf Dy(.:SSR-Hey

[

Imimam eio GSR

& i intenz metam Py - Zdp
xarpaty

51 7
e
10 15 20 25 30 35 <0
log ppm

|
454

L - - - M. 5
Q45 20 25 30 a5
o oo

Fig. 6. Comparative histograms of Ni and Co [requency curves made on linear and logarithmie

scale. The curves were made by drawing histogram contours. Iixplanations: | — pyrites of

metamorphosed pyrite deposits in CSSIV - pyrites presented by I, Hegemann being of

the same genesis; 2 — metamorphosed svngenetic pyrites presented by I, Hegemann (1943)

3 — metamorphosed pyrites of pyrite deposits of CSSI: 4 — intensively metamorphosed
West Carpathian pyrites of Male Karpaty Mis,, Helpa, Polliorn, Ziar Valley,
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distribution eurves on logarithmic scale. The combination of negative excessive skewness
(asymmetry) (syngenetic pyrites of CSSR) and positive excessive skewness (asymmetry)
(pyrites analyzed by F. Hegemann) are seen there and in middle part of summary
curve (full line) a top appear which is tvpical for frequency curves of Ni distribution
in hydrothermal pyrites (fig. 7c).

The presented histogram indicates the importance and influence of the number of
pyrite analyses and their selection from certain types of deposits for making summary
distribution curves and for the determination of common distribution relations. It is
evident that also the so called distribution relations are only relatively common and
express relations dependent on factors mentioned in foregoing text (number of analyses.
selection of samples and their locality, quality of analysis).

Fig. 7¢ shows Ni and Co distribution in pyrites of hydrothermal genesis. In these
pyrites manifests clearly the typical character of lognormal division with posilive
skewness (asymmeltry). The course of [requency curves on logarithmic scale only reveals
cerlain differentiation in the distribution characteristic of pyrites ol various groups of
hydrothermal deposits presented in graph.

72
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r. 7. Comparative histograms of Ni and Co frequency curves made on linear and logarithmic
scale. The curves were made by drawing histogram contours. Fxplanations: 1 — hydrothermal
pyrites of deposits in CSSIV and of those mentioned by F. Hegemann (1943); 2 — pyrites
of hyvdrothermal deposits presented by F. HHegemann (1943): 3 — hydrothermal pyrites of
CSSR: 4 — hydrothermal pyrites of West Carpathians,
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The histograms show compared with Co and Ni histograms trace (<100 ppm) and
zero values and extreme high values (above 2500 ppm) among numerous cases which
were not plotted into histograms. It is the case e, g. in pyrile analyses from Chvaletice
and Zlaté Hory and in numerous analyses of F. Hegemann (fig. 11). Summary
histograms of Zn distribution from above mentioned deposits show indistict posilive
asymmelric division being of indistinet lognormal character. High values of Zn contents

are related with difficult separation of pyrite from Zn minerals.
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bution of all analyses mentioned by the authors and by IF. Hegem ann. This histo-
gram indicates that Zn has the character of middle expressive lognormal distribution
with positive skewness (asymmetry) and on transformed logarithmis scale the sym-
melrical extension of distribution [frequency is visible.
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Fig. 1L Histograms of Zn and Cu conlents in pyrites from syngeneclic deposits analyzed by
. Hegemann (1943).

Fig. 13a shows summary histogram of Cu frequency of syngenetic metamorphosed
pyrites in CSSR and of pyrites presented by F. Hegemann, in fig. 13b a histogram
of Cu ol pyrites from hydrothermal deposils is made. Cu is in conlradiction Lo Zn
represenled in more analyses and shows more expressive lognormal distribution with
excessive posilive inclination. No more expressive difference between the distribution
of Cu in hydrothermal and in syngenctic pyrites is noliced there.

IMig. 14 illustrates the sum of Cu histograms given in [ig. 13. The conclusion from

the foregoing ligure about the lognormal characler of Cu distribution is confirmed
there.

Conclusions

Ni and Co histograms of fundamental genetic types of pyrite (syngenetic pyrites and
hydrothermal epigenetic pyrites) show only in main features a uniform but in detail
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different picture. Ni and Co have on linear scale also lognormal positive asymmelrie
distribution. whereas the division of values on logarithmic scale is essentially normal
(symmetrical) but Ni has more irregular shape of frequency curves.

Our investigations show that one of the reasons of exceptional (normal) distribution
of Co and Ni in pyrites is the high metamorphosis which caused additional redisteibution
of Co and Ni and in this way also the change of character of entire primary distribution
of these elements. E. g. Co rom Helpa pyrites has distribution close to normal and
similar distribution shows also Ni from Malé Karpatly pyrites. Cerlain irregularity in
histograms made from analytic data of pyrites taken from several deposits was caused
by manifold genetic conditions al these deposits. In the case of different character of Ni
and Co distribution in different ore types, also in pvrites within one deposit. this
circumstance can be probably ascribed to the fact (e, g at Ni) that with higher Ni
contents in pyrite one part of Ni represents the isomorphous constituent of pyrite and
the other part represents the unisomorphous constituent. Two distribution types of the
same element can therefore exist and combine under cerlain conditions also within one
mineral.

The investigation of the character of Co and Ni as well as of Zn and Cu and of other
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elements (Mn, Mo, V. Ti). about which we shall inform later. points to essentially
lognormal character of the distribution with positive skewness (asymmetry) of all the
named mieroelements in pyrite, rvegardless of being elements bound to pyrite by
isomorphy or unisomorphy. The isomorphous or unisomorphous character of elements
in pyrite therelore cannol be determined on basis of the distribution character according
to hitherto existing investigations of the distribution of micro-elements in pyrite. The
distribution of Co and Ni indicates very sensilive reaction of isomorphous elements
in pyrite which can be considered as indicatory elements on the change of genelic
conditions of pyrite and sensitive reflection of the influence of thermodynamic and
other geological factors under the action of which the mineral arose or altered and
recrystallized in their distribution. Such a sensitive reaction on the distribution and
redistribution show among lrace clements in pyrite Ni and Co only, whereas lypical
heterogeneous elements do not display such a sensilive differentiation of distribution

+ - 0 IIRARIL LIS
500 000 1500 2000 2300 10 15 20 23 35
2

remanimn, m

Mo of Cases
130
50-h Cu
g_
”..
5‘_
52+ r-=10 ppm .. 69an “a af Cases
30+ - 2400ppm 176 an 501
a8 <8 [‘
46 46
G4 441
<211 42
40 n 40 -
38 38
364 || h 36+ |
34+ 34 1 1 m
327 92 -
J01 g HIH
28 4 L
26 M 25
24 247
221 1 221
204 204 1
18+ 15
16 13
144 ||H 14
124 12+
10 10
8 8-
6 61
4 | 4
21 2
Wil li0 1] il
Dﬁ? 500 1000 1500 2000 10 13 20 25 30 35
44 apm 4 log pom
‘ y 2|
40 0-=10 ppm .. 1t3¥an 40|
= 2600g0m .. dan 394
364 .
o 244
324
30
26
264
Fig. 13, Tistograms of Cu con- ;3- )
tents expressed on linear and 201
logarithmic  scale.  Explana- 10+
tions: a — metamorphosed :f“
syngenclic pyrites of G551 124
Hegemann b — hyvdrother- 0+
and  pvrites presented by 1. g,:
mal  pyrites  of CSSR and 4
pyrites ol hydrothermal  de- Th o q 0.2
posits presented by Foo I e- %0
kg pa



216 CAMBEL, JARKOVSKY

Fig. 14. Histogram of Cu contents in pyriles of .
all types of deposits analyzed by B, Cambel,

08 { a2 e
J.oJarkovsky and T, Hegemann, o2l 0zt
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in relation lo genelic conditions. It is evident from the histograms that heterogeneous
elements in syngenetic pyrites as well as in hydrothermal pyrites show equal distribution
character and also histograms from individual localities do not show such an expressive
variability of distribution as Co and Ni. The above mentioned text is eonfirmed by the
conclusion that isomorphous elements in pyrile (Ni and Co) similarly as unisomorphous
elements (Zn, Cu and other) have essentially lognormal character of distribution but
isomorphous elements display sensitive change of distribution character in relation to
genetic conditions.

Translated by J. Pevn¥.
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