
i;ii;.!LOGICKÝ ZBOR.NlK - (1 KDI.di; [CA C UlPALTIICA XXI. I - BRATISLAVA, . M M l!)7U /•> 

BOHCSIAY CAMBEL, J.\.\ JARKOVSKY* 

MATHEMATIC-STATISTICAL VALUATION OF Ni A N D Co 
CONTENTS IN PYRRHOTITES 

(Figs. 1-5) 

A b s l i-;i c t: Tlie p r e s e n t e d work br ings f u n d a m e n t a l statist icnl character iza­
tions a r i t h m e t i c avemiiti, d i spers ion, s t a n d a r d , d e v i a t i o n , var ia t ion coefficient, 
cor re la t ion coefficient, test of l o g n o r m a l d i s t r i b u t i o n ) of lbe c o n t e n t s of Co and 
\ i in p y r r h o t i t e s of var ious genet ic g r o u p s . It was found nul thai by aid of 
I lie m e n t i o n e d d a t a i n d i v i d u a l genet ic g r o u p s of pyrr l io t i tes m a y be charac­
terized, differences registered a n d m u t u l l y c o m p a r e d . Certain va lues of these 
c h a r a c t e r i z a t i o n s (var ia t ion coefficient, coefficient of corre la t ion) are s h o w n to 
be typical ol certain genet ic g r o u p s of pyrr l io t i tes . 

P e 3 io M e: Ilpo^JiaraeMaíi craTbH npHKOCHT oCHOEHbie crun-iaecKrie ^aHHbie 
(apinjiMerpnuecKoe epeiuiee, .luicnepciiio, craHjiapTHOe OTKjnoqeniie, >\ o e cp cp 11 -
iiHeHT BapuaiiHii, Koe<{K[-,uiiiiei[T Kopejiíiiiiíii, iicnbirai-iiie jioruopMa.ibHoro pa3-
AeJieHHH) conep/KamiH Co n Ni B niipoxriHax pa3jni ;iHbix reiienmecKiix ľpymx 
Bbijio onpeiiejieiio, HTO 6jiaro:iapa McnojXb30BaHHio npHBejiennbix naHHbix MOHÍHJ 
xapaKTepii30Baľb OTaeJibHbie reHeximeCKiie rpyrmbi riiipoxiiHOB, ^aMeiaib OT-
JIUHHÍI ii cpaBHiiBa-ľb iix Me>K.ay coôoii. KaK BHAHO, iienoxopbie ^aKTHt-iecKiie 
aai-iHbie 3THX xapaKTepiiCTiiK (K03(f)([niuneHT Eapuauii i i , K03({ic[)imiieiľr Kopeiiímmi) 
Tnmr-íHbi HJIH onpoiLejieHHbix renenmecKiix r p y n n nnpoxnriOB. 

T l i e p r o s e n led w o r k is c o n t i n u a t i o n of t h e f o r e g o i n g s t u d y b y t h e a u l l i o r s on 
g e o c h e m i s t r y of p y r r l i o t i t e s f r o m v a r i o u s g e n e t i c t y p e s of o r e m i n e r a l i z a t i o n . T h e total 
r e s u l t s of th is i n v e s t i g a t i o n a r e s u m m a r i z e d in t h e m o n o g r a p h . . ( l e o c h e m i s l r y ol 
P v r r h o t i l e of \ a n n u s G e n e t i c T y p e s " l!)(ii). P u b l i s h i n g I l o u s e ol t h e C o m c n i u s I Di­
v e r s i t y , B r a t i s l a v a . In t h e q u o t e d w o r k a r e m e n t i o n e d in t a b l e s all a n a l y t i c a l d a t a ol 
,529) c o n t e n t s ol s e v e r n í m i c r o e l e m e n t s in p y r r l i o t i t e s e s p e c i a l l y of Co a n d Xi . 

In th i s w o r k c o n t e n t s id Xi a n d Co a r e s t a t i s t i c a l l y v a l u a l e d . t h e s e e l e m e n t s h a v e 
t h e g r e a t e s t i m p o r t a n c e f r o m t h e s l a n d p o i n of s t u d y of p y r r h o t i t n g e n e s i s . W e p e r f o r m e d 
m a t h c i n n l i e - s l a l i s l i e a l t r e a t i n g a c c o r d i n g to g r o u p s , m e n t i o n e d in flic i n d i v i d u a l t a b l e s 
of t h e ( [noted w o r k f r o m l!)(if). 

T l i e f o l l o w i n g g r o u p s of p y r r l i o t i t e s a r e c o n c e r n e d : ' 

I. P y r r l i o t i t e s Form h i g h l y m e t a m o r p h o s e d s y n g e l i e p y r i t e d e p o s i t s in a k t i n o l i t i e 
a n d g r a p h i t i c s c h i s t s of t h e M a l é K a r p a t y M l s . ( C z e c h o s l o v a k i a ) . 

'1. P y r r h o t i t e s f r o m s y n g o n e l i e h i g h l y m e t a m o r p h o s e d o r e m i n e r a l i z a t i o n in a n i p h i -
b o l i l e s a n d g n e i s s e s n e a r t h e c o m m u n i t y of H e ľ p a ( N í z k e T a t r y . C z e c h o s l o v a k i a ) . 

.'1. P y r r l i o t i t e s w i t h h i g h c o n t e n t s of Xi a n d Co f r o m P e k l o n e a r H a b r y ( C z e c h o ­
s l o v a k i a ) . T h e p y r r l i o t i t e s a r e of u n c l e a r g e n e s i s , l o u d in a m p h i h o l i l . e s ( i n c l u s i o n of 
Xi m i n e r a l in p v r r h o t i l e w a s f o u n d ) . 

l a . M e t a m o r p h o g e n i c p y r r l i o t i t e s in g r a p h i t i c s c h i s t s ol t h e k a l a e r y s t a l l i u e ol t h e 
P a s s a u e r VVald ( F e d e r a l R e p u b l i c of G e r m a n y , a n a l y s e s of I*". H o s L IÍKiO). 

' Prof. ľ íXDr. B. C a m b c I, Dr. S e . Gcologira l I n s t i t u t e of tlie S lovak A c a d e m y of 
Sciences, Brat i s lava . Š te fánikova ul. I I . I ! .\ l ) r . .1. .1 a r k o v s k ý, C. Sc... Geological I n s t i t u t e 
id the C o m c n i u s I n iver s i ly . B r a t i s l a v a - P e t r ž a l k a , Z a d u n a j s k á Io. 

1 N u m b e r i n g of g r o u p s is identical with the n u m b e r s of tallies of a n a l y s e s in the q u o t e d 
work from 1969. T h e r e are s p c c t r o r h e n i i c a l q u a n t i t a t i v e a n a l y s e s carr ied nut on g r a t i n g 
u r a p h Zeiss PGS-2. The m e t h o d is m e n t i o n e d in detai l In the work b y the aul l iors G e o c h e m i e 
der Pyr i te e in iger Lagcrstäl ten d e r ČSSK. Publ i shed H o u s e of lbe Slovak A c a d e m y of Science, 
Brat i s lava. KM7. 
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' i l i . P y r r h o l i l e s I m m O i i t o k u m p u I' i n l a n d ni u n d e t e r m i n e d p r i m a r y genesis in 

gneisses and mica schists. I lie p y r r h o l i l e s arc p r o b a b l y immobi l ized — a n a l y t i c a l data 

taken over f r o m I lie w o r k by F. H f « c m a n n l í ľ i . ' i .). 

;>a. P y r r h o l i l e s f r o m tl ie syngenel ic p y r i t e deposit ol S i n o l n i k (Spišsko-geniorské 

r n d o l i o n e M l s . — Czechoslovakia 1 . 'I he deposit is s i tuated in c h l o r i t i c and g r a p h i t i c 

p h y l l i l e s ( p y r r h o l i l c is p r o b a b l y r c m o b i l i z c d ) . 

.il>. P y r r h o l i l e s f r o m / l a t ě H o r y ď.asi Si idel ic ore region. Czechoslovakia) in cpiz :-

n a l l y to m e s o z o n a l l y m e t a m o r p h o s e d c r y s l a l l i n e schists (genet ical ly dependenl on 

D e v o n i a n g e o s y n c l i n a l v o l c a n i s m ) . 

tia. Syngenel ic p y r r h o l i l e s f r o m B o h e m i a and M o r a v i a ľ r o m ri iore or less mcla-

n i o r p h n s e d schists (PeP' ikov and others; . 

( ih. P y r r h o l i l e s ľ r o m l i o d e n n i a i s (Federal R e p u b l i c ol ( i e r m a n y ) in syr igenel ic mcla-

tnorphoscd p y r i t e deposits w i t h content ol p y r r h o l i l c (analyst's ol the authors) . 

7a. P y r r h o l i l e s I r o m l i o d e n n i a i s (analyses by K H o s I I Í V I O and ľ. l i e g e m a n n 

IIK.'S). 

7b. Sedimentogene p y r r h o l i l e s f r o m var ious local i t ies ol L u r o p o (analysed by 

ľ. I! o s 1 IfKiO). 

S. P y r r h o l i l e s f r o m var ious k u r o p ě n u m e t a m o r p h o s e d sedimentogenc p y r i t e deposits 

analysed l>y l \ 11 e g e m a n n ID'i.'i1. 

I). P y r r h o l i l e s f o r m deposits of ihc Skel lcf te area (Sweden) of uncleared and u n e q u a l 

genesis in the lept i le ľ o r m a l i o n 'analyses l a k c n over f r o m S. G a v e 1 i n and M. ( I a b-

r i e 1 s o n I !Ki7). 

ID. P y r r h o l i l e s of l i q u a t i o n m i n e r a l i z a t i o n or w i t h the character ol s u l p h i d i c 

accessories in i n a g m a l i l e s of var ious home and lore ign i lc[ >i isi Is (analysed l>> ihc 

a 111 h o rs). 

11. P y r r h o l i l e s of the same genetic t y p e as Xo. 10 analysed by ľ. I I e g e m a n n 

l l ľ n l . I I . I ! j (i r I y k k e and S. .1 a ľ p I!).")!) . 

12. I I v d r o l h e r m a l p l u l o n o g c n e p y r r h o l i t e s . especial ly ol l l ie s ideri te m m e r a l i z a l i o n 

oľ tlie Spi.šsko-gemcľské r i i d o h o r i e .Mis. (West Carpath ians. Czechoslovakia). 

I,'!. P y r r h o l i l e s oľ h y d r o l h e r m a l p y r i l e - p v r r h o l i l e n i i n c r a l i z a l i o n Í r o m Slavošovee 

area al the b o u n d a r y oľ t l ie \ cpor ides and ( l e m e r i d e s . Czechoslovakia) p r o b a b l y 

b e l o n g i n g lo lbe prc-s ider i le melal logeuesis. 

I V P y r r h o l i l e s ľ r o m l i y d r o l h o r m a l - p l u l o n o g o n c deposits oľ B o h e m i a and M o r a v i a . 

l ô . P y r r h o l i l e s f r o m foreign l i y d r n l h e r m a l - p l u l o n o g e n c deposits (analyses ol ihc 

authors) . 

I( i . P y r r h o l i l e s f r o m l l ie h y d r o l h c r m a l - p l u t o n o g e n c deposit oľ Coeur d Alene. 1 SA. 

Analyses l a k c n over f r o m I!. ('.. A r n o l d . M. 0 . C o I e m a n n and \ . ('.. P r y k I u n d 

I!)(i2 and V. C. k r v k I u n d and l i . S. I I a r n e r 190,")). 

I / . I I v d ľ o l h c n n a l p l u l o n n g e p y r r h o l i l e s ľ r o m var ious deposits nl k u r o p o (analyses 

by k'. I I e g e m a n n I'l'i.'i . 

IS. P y r r h o l i l e s f r o m h y d r o l h e r m a l s u b v o l c a n i c ore m i n e r a l i z a t i o n f r o m var ious 

lore ign deposits analyses ol l l ie a u t h o r s ) . 

1(1. P y r r h o l i l e s ľ r o m skarn deposits. 

íl k |n r e m a r k l k a l not ľ r o m all above m e n t i o n e d groups ol p y r r h o l i l e s l i i n d a i n e n l a l 

stat ist ical character izat ions ol l l ie contents ol S\ and Co as wel l a- c o r r e l a t i o n eoelf i-

ľ i e n l s were calculated and testing on l o g n o r i u a l d i s l r i h u t i o n of l l ie eonlenls id these 

elcnienls p e r f o r m e d . It is because f r o m sonic groups of p y r r h o l i l e s we have o n l y a smal l 

n u m b e r of analyses. 11 c>1 suff ic ient for statistics. I'hesc dala there lorc were o n l y i n c l u d e d 

into sets of groups.-
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The sets of groups are ordered with regard to (.he genetic and also regional standpoint, 
even with regard to llie authors "ľ the analyses working with various methods. The 
main sets may he characterized as follows: 

I. Set of the groups I + 2. characterizing highly metamorphosed pyrrhotites originated 
from sedimentogene pyrites as a consequence ol metamorphosis . 'Deposits of the Male 
Karpaty Mls. and Heľpa.) 

II. Set of the groups 5a + ób + 0a + 6b characterizing originally syngenetic ore mine­
ralization of sedimentogene character affected together with source sediments hy sub­
sequent metainorphie effects. Although also pr imary genesis of these deposits corres­
ponds lo the genesis of deposits of the so called ..Pyrite formation" and consequently 
it is already primarily different m details, also metainorphie effects could have caused 
immigration of sulphides and in this way also changes in Xi and (In contents. The 
deposits are considerably distant from each other regionally (Zlaté I lory. Sinohuk. 
I 'ethkov etc.) and originated in different hlhologieal environment. Therefore a relatively 
heterogeneous set of deposits is present there though all these ore mineralizations are 
ol sedimentogene origin. 

III. Set of I + 2 + /ia + Ga + 6b + 7a represents pyrrhotites from syngenetic-sedimentary. 
relatively highly metamorphosed deposits, at which pyrrhot i te could have mostly 
originated hy alteration from pyrite. 

1\ . Set of 3 + 4 1 ) represents pyrrhotites from highly thermal deposits of unclear 
genesis, hut also pr imary syngenetic origin m a y he admitted. 

\ . Sel of .>a + ôb + (>a + (>b + 7a + 7b + S represents pyrrhotites from syngenetic deposits 
without those groups that were extremely highly metamorphosed (katazonal or peri-
|>]titonic* contact, metamorphism). 

VI. Set of I + 2 + /ia + ;>a + 5b + f>n + 6 b + 7 a + 7b + 8 represents a heterogeneous set of 
analyses of pyrrhotites from syngenetic deposits of various regions, from various 
hlhologieal environments and variously contaminated by metamorphosis . 

VII. Set of L + 2 + 3 + 4a + ob + 5a + 5b + Ga + 6b + 7a + 7b + 8 + 9 includes pyrrhotites 
from syngenetic deposits mentioned in the foregoing set and pyrrhotites from deposits 
ol problematic genesis are added (Skellefte, O u t o k u m p u ) . at which original genesis is 
completely wiped mil by subsequent ore mineralization processes. 

\ III. Sel ol 1 0 + 1 1 represents l iquation and scattered pyrrhotites appearing as 
accessories in magnialic rocks. 

IX. Sel ol 1 2 + 1 . ' ] + I I represents pyrrhotites from plulonogene hydrothermal deposit-; 
ol (.zechoslovakia. 

X. Set ol 1 2 + 1 3 + M + 1 9 represents pyrrhotites from hydrolhermal-plutonogene and 
skarn deposits ol Czechoslovakia. 

XI. Set of I . ) + I ( i + I / + I S represents pyrrhotites from hydrothermal plulonogene 
and hydrothermal subvolcanir. deposits outside Czechoslovakia 'mainly analyses of 
foreign authors). 

XII. Sel of l 2 + 1 3 + l ' . + ir> + 1 6 + l 7 + 1 8 + I 9 includes analyses of pyrrhotites from 
all hydrothermal I plulonogene and subvolcanic) deposits from Czechoslovakia and 
abroad, analysed by the authors of this work and foreign authors. 

XIII . Set of analyses of pyrrhotites of all genetic groups, i. e. groups I —19. repre­
senting average values of Co and Xi contents and values of fundamental statistic 
characterizations. 

- I lie sets of groups are designated with Knman numerals while the individual groups 
willi Arabic numerals. 
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0.23351 
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sl;M isl iľ.'il characterizations o! llic individual groups arc niciil .oned in 
líca! dala <>l scls nl frniups in lab. 2. Niimhoľinír of the individual 

lined in tliľ loiTiíoiiiir O'xl. Numnicrical sallies were calculated 0. 
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J . K 1 u ô á r i) \' i'i f o r m l l ie I n s t i t u t e of T e c h n i c a l K y b e m e t i e nľ l l ic S lovak A c a d e m y 
oi l Science on ( i I h l i c a l c u l a l o ľ necord i im l l ic f o l l o w i n g f o r m u l a s : 

a r i t h m e t i c average — x 
11 i = I 

dispersion — s- = 2_ ! x i — x ) 

standard de\ i a l i o n — s — | s-

v a r i a l i o n c o e f f i c i e i i l — \ (", a) = 100 

'00 

100 

so 

20 

I III II V VI 9 VII IX X XI XII VI XII VIII XIII-VIII XIII 

l''iir. I. ( i r a p h i r presentation of |In- ar i thmetic 
irroups nľ | i\rrhol iles the original values arc div 

Kxplanal io i is: I pyrr l io l i lcs sy nircnclic-scdii 
Male Karpaty Mis. and Heľpa: II — pyrr l io l i lcs 
less metamorphosed; I I I — sy nircnel lc-scd iaicnlai 
phosed ; \ — sy n^ciicl ic-seduncnlary pyrr l io l i lcs \ 
inelai iKirpliosed: VI — all pyrr l io l i lcs nľ s\ nireiic 
phnsed: II — pyrr l io l i lcs ľni in deposils of I lit- nr 
as sel \ l — plus pyrr l io l i lcs of unclear genesis l'i 

•ri'liotitcs and pyrr l io l i lcs present 

iverasfc x of \ i and Co of the sets o 
led by ten . 
c i l iary, highly mela rplioscd I'rnin tin 
from deposits of ll ic ..pyrite format ion" 

pyrr l io l i lcs , rc la l ivc l ly highly uielainor 
lilt in I p\ rrholites from deposils exlre h 
ic-sed i l l lcnlarv origin variously inelanior 
i of Skellefle Sweden : VI I - ll ic s; 
ill the area of Skodcfle; \ 11 I — li(|llalioi 
in ai:r;::ia:ic racks; l \ -- li yd rol hernial 

pl i i lni iogonc pyrr l io l i lcs I'rnin Czechoslovakia: X -- h\ Irol hrr innl-phi InnngeiiĽ p y r r h o l lies and 
pyrr l io l i lcs lnou skams in (Czechoslovakia: X I -- hyd rot hermal-pll i lonngcne and hvdro-
ihcrmal-subvolranie pyrr l io l i lcs outside Czechoslovakia: X I I — all hyd ml hérmnl-phi lnnog < 
and siibvnlcanic p\ rr ln i| i les from Czechoslovakia and abroad: X I I I -- pyrr l io l i lcs of all 
frenetic types: X 111 — V 111 — pyrr l io l i lcs of all frenetic types wi thout l iquation and accessory 
pyrr l io l i lcs m inagninlic rocks. 
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norrcĽition coefficient — i"x v — sm(v? 

In lie ľiľsl. ľiiiiľ fundamental statistical characterizations sunie extremely lug values 
itľ do and Xi conlenls were omitLcd in the calculation, llieir niimhiT, however, dnes not 
exceed 10 " n of the values in the individual groups. 

In llie calculation of con-elation coefficients those data about Co and Ni conlenls were 
not taken into consideration, of which one was left out from the calculation. Where 
analytical data were designated with the sign of approximat ion i=s) and the sign ..more 
t h a n " <>). i e. over the limit of accurate delerminabil i ty. the value quoted behind the 
signs was included into the calculation. 

At values under the limit designated with the sign ..less than'" (< the concrete number 
was included at. Co and Xi (50 or 10 ppm at Co according to the applied method. 
20 p p n) at Xi). The values designated with a line in the tables ' — ) , l. e. values under 
lbe limit of q u a l i t a t i v e dolerminnbili ly of Co and Ni. were included into the calculation 
of correlation with the value of I ppm for both the elements. 

In the tables also the values of testing of logiiorinal distribution of corresponding Co 

an Xi conlenls are presented. The values Y and X mentioned in the table were calcu­

lated according to the following formulas: Y — ^_ . Z — r where y a = asvmmelry. 
°Til °Ya 

• . . ,= excess. o\-, = standard deviation of asymmetry . Oy, = s tandar deviation ol excess. 
Distribution is lognonnal . when the values are less than or equal 3. 
The values of ari thmetic averages, standard deviations, variation coefficients and 

correlation coefficients, considered as the most important statistical data, were used lor 
compilation of graphs making us possible to compare the abuse mentioned values in the 
individual groups or sets of groups of pyrrhotilos. 

25 

20 

15 

!0 

i in n v vi g vi ix x xi xii vi xii vm 
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Discussion to Tables and Graplis 

Tn some statistical characterization certain explanation is necessary. As it is apparent, 
the arithmetic average of Ni contents to be very high at set XIII (1229 p p m of Ni). 
which represents all the studied pyrrhotites. This high value of the arithmetic average 
of Ni is caused by set VIII. i. e. a par t of (JO analyses of l iquation pyrrhotites. as well 

T a b i c 2 

Tab. Ele­
ment 

Arithmc-
Xumber ! tical 

of ele­
ments 

average 
in ppm 

(x) 

Disper­
sion 
is'') 

Stan­
dard 

devia­
tion 
(s) 

Variation 
coeffi­
cient 
(V %) 

:\i 
Co 

Xi 
Co 

Xi 

Xi 
Co 

38 
38 

30 
29 

93 
93 

11 
11 

1413 
92 

340 
207 

778 
102 

3525 
3101 

895 497 
36 663 

99 
99 

308 
139 

VI 

VII 

\ 111 

IX 

X 

Ni 
Co 

Xi 
Co 

Xi 
Co 

Xi 
Co 

Xi 
Co 

L49 
148 

260 
259 

60 
63 

634 
144 

580 
292 

6977 
1060 

XII 

XIII 

Xi 

Xi 
Co 

Xi 

87 
91 

I 17 
121 

9L 
91 

208 
212 

529 

290 
373 

276 
316 

256 
254 

267 
289 

1229 
382 

18 678 
30 

763 
29 

469 

237 
254 

286 981 
187 

362 
42 

725 
43 

250 

657 
102 

355 
305 

101 810 
5(H) 

316 
1 13 

275 

945 
423 

132 196 
203 484 

161 970 
17", •>-,/. 

946 
191 

432 
17', 

874 
171 

1694 
1368 

602 
205 

852 
208 

290 656 
368 180 

218 373 
259 028 

950 793 
545 178 

1909 
7 ľ, 

5630 
1065 

363 
451 

402 
419 

539 

467 
509 

3093 
738 

67 
208 

127 
84 

132 
108 

48 
4 4 

195 
147 

134 
145 

174 
244 

81 
100 

125 
121 

146 
13,2 

Correla­
tion 

coeffi­
cient (r) 

Test of lognor-
mal distribution 

0,35699 

0,31856 

0.20982 

5.59378 
3.77282 

11,22817 
0.80547 

0,44976 1,2609 
2.538281 1.44845 

0,56543! 2,41907 
2,06351: 2.80377 

i 

211 
23,9 

175 
176 

193 

0.70298 

0.11215 

0,24358 

0.64050 

0,36245 

0.37578 

0.27219 

0.75323 

0.56568 

0.45331 

1.3652 ! 0.1465 
1.0262 ! (J.6656 

I 

4.69244 5.7037!) 
1.30304 2,88170 

1,15766, 1.23187 
2.96315 2.82408 

0.32984 
1.57758 

2.92297 
0.34163 

1.8895 
2.6173 

1.8635 
2.8453 

1.6', 146 
4,85442 

0.53230 
1.3573,7 

0.3039 
0.23,16 

0.8060 
1.2785 

1.50550 1.63444 
1,74894 2.33080 

2.44295 1.90667 
2.85:!:;0: 2.72289 

1.57609; 3,03967 
3.412961 5.09055 I 



-(-) CAMBKI.. JARKOVSKT 

as by sel 1Y. which includes I I analyses only, but represents pyrrhotitcs wi l l i observed 
unmixing of . \ i minerals being inseparable (Peklo near Habry). 

Characteristic contents of Xi and Co in pyrrhotitcs are therefore more evidently 
indicated by set VI I (Xi = 580 ppm. do = 2(12 ppm. there are all syngenelir pyrrhotitcs 
including those from Skellefte) and by set X I I (Xi = 267 ppm and Co = 289 ppm 
representing all hydrolhermal pyrrboliles. Variation of average contents of Co and Xi 
can be traced in graph I (big. I). 

The mentioned example show, bow a relit l ively small number of analyses with extra­
ordinari ly high values of microelements contents may misrepresent the average content 
of the element in a relatively numerous of dala (529). 

Among the fundamental statistical characterizations interesting data are supplied by 
the values of variation coefficient (V ,o). From the variation coefficient in lbe individual 
groups or sel of groups the degree of imequabili ly of the contents of these elements as 
well as the difference in variation of the contents of one element in contrast to the 
other in one group or set of groups may he read oul well. Such a great differrence is to 
be seen, for instance, in group I (Malé Karpaty), group 6a (Petrikov/. group IS 
(pyrrhotitcs from subvolcanic deposits). In these groups Co has higher value of 
variation coefficient than Xn. It is lbe contrary at a lesser number nl groups ol 
pyrrhotitcs only. e. g. In group 15 (hydrothcrmal-plutonogene pyrrboliles' and group 
19 (pyrrboliles from skarns) also when the difference between the variation coefficients 
id Co and Xi is not as grcal, in some groups variation coefficient of both the elements 
is even slightly different only (group) 9. \'i. I7 ! . As it is to he seen, they are jusl 
hydrolhermal plutonogene pyrrboliles thai are characterized by greater dispersion of Xi 
in contrast to Co or only by a small difference In sanation coefficients at both the 
elements. 

3 
563 

120 

100 

80 

60 

<0 

20 

I III II V VI 9 VII IX X XI XII Vi 
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As il may be seen from the mentioned before and as it was found out by us in the 
foregoing works, equability of Xi contents is a characteristic feature of syngenetic-
sedimoutary pyrrhotites. This need nol be only as a consequence of pr imary equability 
of Xi ronlenls bul a consequence of llie influence of metamorphosis lhal sometimes 
evoked lowering of extreme contents of some elements. 

()n the other hand pyrrhotites of hydrothcrmal-plutonogenc ore mineralization have 
variation coefficient of Xi greater than of Co, what we can lake as feature characteristic 
ol the groups of hydrothermal-plulonogone pyrrhotites. From this standpoint subvol-
canic pyrrlioliles are approaching syngenelic ones. 

lab . 2 and lig. 2 show that where syngenelic sets of pyrrhotite type are clearly-
present, mainly In metamorphosed ore mineralization, variat ion coefficient is greater at 
(,o than at. Xi. I'his rule is not valid m large sets of pyrrhotites of less metamorphosed 
syngenelic ore mineralization (set II. V), but il is valid for set VI representing all 
syngenelic pyrrlioliles as one whole. 

I'he sel. ol all l iydrolhermal pyrrlioliles including subvolcanic pyrrhoties and those 
Iroin skarns (\ II) has (.o and M with almost equal variation coefficients. Similar is the 
situation in all sels with l iydrolhermal pyrrhotites ' IX. X. XI) . Greater difference in 
correlation coefficient of Co and XI is to be seen in sel XI. caused by the presence id 
subvolcanic pyrrholilos in the sel. with dispersion of Co greater than of Xi. 

ľah. 2 shows lhal variation coefficients are higher the larger is the n u m b e r of deposits 
of various genesis comprising lbe sel. as il is quite natural. 

I'he individual statistical characterizations of the main sels of groups are also 
indicated in graphs (Figs. I — I l so lhal the mentioned values may be mutually- com­
pared also fr the standpoint of the individual groups and mutual variation of lie 
values ol Co and Xi in the individual sels of groups. Il is to be seen there thai mainlv 
at hydi 'olhenual pyrrlioliles ari thmetic averages (Fig. I), s tandard deviations (Fig. .'!) 
and variation coefficients (Fig. 2) have values sliglhly different al Co and Xi but at 
pyrrlioliles from syngenelic deposits il is the contrary with correspocling values at Co 
and Xi showing great difference. The figures also show fundamental statistical eharacle-

0 I II III IV V 9 VII IX X XI XII ' VI XII VIII XIII 

k'ig- ''• Crapliic presonlali ľ correlation cocl'ficicnl n of Ni Co of sets of groups of 
pyrrlioliles. 

Kxplanatioiis: XIII — pyrrlioliles of all genelic groups general I v. Oilier explanations are 
wilh fig. I. 
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rizations at Ni. evaluated in graph, to have mostly higher and more variable values 
than at Co. 

The graph of correlation eoeffieient of the sets of groups (Fig. 4) makes evident thai 
syngenetic pyrrhotites as well as pyrrhotiles from the area of Skellefte (Sweden1 have 
lower positive correlation than the larger pari of sels of groups of hydrothermal pyrrho­
tites. Only the set including pyrrhotites from skanis (X) has lowered correlation under 
the value ()..'!. This is also to be seen on the right side of the graph, where there are 
correlation coefficients of Co and Ni from all syngenetic (VI), hydrothermal (VII) and 
liquation pyrrhotites (VIII) side by side. 

In order to compare (pule considerable variation of correlation coefficients in the 
individual groups of pyrrhotites we mention graph ;>, which shows some groups, e. g. 
5b (Zlaté Hory), 18 (subvoleanic pyrrhotiles) to have relalivelly high negative correla-

[ . 

'0,5 

'0,3 

0 

-0,3 

-0,5 

1 2 5a 5b 6a 6b 9 10 12 14 15 1? 18 19 

fig. -"Í. (Irnphir presentation of correlaliun coefficient fr of X i Co of groups of pyrrliotites. 
Kxplanalions: I — syngenetic highly metamorphosed pyrrhotites from the Malé Karpaty 

Mis.: 2 — syngenelic highly metamorphosed pyrrhotites from Heľpa; 5a — pyrrhotites from 
tin' syngenelic pyrile deposit of Smolnik: 5h — cpi- to mesozonal metamorphosed pyrrhotites 
IVoiii llie area of Zlaté Mory: (ia — syngenetic pyrrhotiles from schists more or less meta­
morphosed iPeli'ikov and others : lili — pyrrhotiles from the syngenetic metamorphosed 
pyrite deposits of liodeiimais (Federal Kepnblic of ('•ermany : !l — pyrrhotiles of unclear 
genesis from deposils of the area of Skellcflc 'Sweden;; II) — liquation pyrrhotites including 
iieeessoi'v pvrrholiles in inagmatic rocks: I'J — hydroliiei'inal-plutotiogene pyrrholitcs from 
tliľ M ilains of Spišsko-!ieincrské rudohorie: I'i — hydrolhermal-phitonogene pyrrhotites 
from lioheinia and Moravia: I •"» — hydro! hermal-plu loaogene pyrrhotiles from abroad: I/ — 
]i\ ilrol hcrinal-plu tonogenc pyrrhotiles from dejiosits of Kurope according to ľ", l i e g e ­
m a n n l!)'i,'); IS — hydrothermal subvoleanic pyrrhotiles from abroad; 19 — pyrrhotiles 
from skarns. 
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l ion w h i l e at t h e se t ol g r o u p s ol p y r r h o t i l o s ij^ia[>]i a) n e g a t i v e c o r r e l a t i o n h a s not 
b e e n f o u n d o u t . 

T h e tests of l o g n o r m a l d i s l r i b u l i o n s h o w c o n t e n t s of Co a n d i\i to h a v e l o g n o r m a l 
d i s t r i b u t i o n in t h e i n d i v i d u a l sets of g r o u p s in m o s t c a s e s o r d i s t r i b u t i o n n e a r to s u c h 
a d i v i s i o n . The. m o s t e v i d e n t d e v i a t i o n f r o m l o g n o r m a l d i s t r i b u t i o n is m a i n l y m a n i f e s t e d 
a t .\"i in set I ( m e t a m o r p h o g e n e p v r r h o l i l c s i o r a l so at t h o s e sets w h i c h i n c l u d e s u c h 
m e t a m o r p h o g e n c p y r r h o t i l e s t o o . J 'his p e r m i t s us to d e d u c e t h a t d i s t u r b i n g of o r i g i n a l 
l o g n o r m a l d i s t r i b u t i o n w a s m a i n l y a p p e a r i n g in t h e c o u r s e of i n e t a m o r p l u c r e d i s t r i b u ­
t i o n of t h e e l e m e n t s Xi a n d Clo, s i m i l a r l y as it w a s a l so e s t a b l i s h e d a t p y r i t e s ( B . ( l a m -
b e I. J . .1 a r k o v s k ý 1967) . 

ľ h e a b o v e m e n t i o n e d d a t a m a k e p o s s i b l e to e s t a b l i s h t h a t t h e f u n d a m e n t a l s t a t i s t i c a l 
c h a r a c t e r i z a t i o n s of .\i a n d d o d i s t i n c t l y m a n i f e s t d e p e n d e n c e s o n g e n e t i c a n d m e l a -
m o r p h i c fac tors a n d t h e r e f o r e c a n be s u c c e s s f u l l y u s e d for s o l u t i o n of s i g n i f i c a n t 
g o n e l i c a l - d e p o s i t a l a n d m i n e r a l o g i c a l - p r o b l e m s . 

T r a n s l a t e d by .1. P e v n ý. 
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