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A b s t r a c t : A l a b a n d i t e — M n S has been found in the centra l part 
of s t ratovolcanic complex Javor ie . It occurs in close paragenes is 
with pyr i te in quar tz-dior i te porphyry . It has been identified micro­
scopically, by X-ray diffraction analysis and X-ray microanalyser . 
The ascer ta ined M n contents 62.15, Fe contents 0.08 and S contents 
35.91 per cent correspond to t h e s techiometr ic formula Mni.oooS. 
Most l ikely a l a b a n d i t e originated by l o w - t e m p e r a t u r e postvolcanic 
h y d r o t h e r m a l activity wi th FLS supply and by its c o m p o u n d i n g 
wi th Fe and Mn comprised in t h e rock-forming minerals , especially 
in pyroxenes . 

P e 3 K) M e: Ajiaóaii/um — M n S 6ujt oňiuipy>i<en u nenrpajibiioii qacTii 
CTpaTOByjiKammecKoro KOAiruícKca HBopbe. Ó H BbiCTynaci B TeciioM na-
parene3iice c niipirroM B KBapiioBo-zuiopiiTOBOM nopcpnpe. On ÓMJI n/ieii-
TiicpHinipoBan MiiKpocKonimecKii, penTrenoBCKHM AiKpcppaKiu-ionnbiM aiia-
-T1I30M H penTrenoBCKHM MHKpoana^ii3aTopoM. ycTaiioBJíeuHoe coiiep>i<a-
mie M n 62,15; Fe 0,08 n S 35,91 riponei-rroB cooTBeTCTByeT CTCXIIO-
MeTpHiecKoň (popMyjie Mm.ooo S. .Viaoanaiiii BO3HHK Beposrruee Bcero 
HH3KOTeMnepaTypnoi'[ nocneByjiKaiumecKori rH.ipoTepMajibiiofl aesiTcib-
nocTbio npii noCTaBKe fLS n ero coc/uniei-meM c Fe n Mn co/iep>Kainnxcsi 
B nopoÄOo6pa3yiomHxcíi Mimepajiax, ocoôenno B nupoKcenax. 

A l a b a n d i t e — M n S h a s b e e n f o u n d i n t h e c e n t r a l p a r t of J a v o r i e M t s . , a t 
V í g ľ a š s k á H u t a — K a l i n k a (Fig. 1). N e o g e n e v o l c a n i c c o m p l e x of J a v o r i e M t s . 
r e p r e s e n t s r e m n a n t s of l a r g e c o m p l e x s t r a t o v o l c a n o w i t h p e r i p h e r a l , t r a n s i e n t 
a n d c e n t r a l v o l c a n i c z o n e (V. K o n e č n ý — A. M i h a l i k o v á , 1977). T r a n s i e n t 
v o l c a n i c z o n e is f o r m e d m o s t l y b y r e d e p o s i t e d v o l c a n o c l a s t i c m a t e r i a l (ep ic las t ic 
b r e c c i a s , c o n g l o m e r a t e s , e p i c l a s t i c v o l c a n i c s a n d s t o n e s ) . T r a n s i e n t v o l c a n i c z o n e 
is r e p r e s e n t e d b y a l t e r n a t i o n of l a v a f l o w s a n d v o l c a n o c l a s t i c r o c k s . C e n t r a l vo l­
c a n i c r e g i o n is f o r m e d b y t h e n o r t h e r n s lopes of J a v o r i e M t s . . i. e. t h e w i d e r 
a r e a of K a l i n k a — S l a t i n s k é L a z y . I t is b u i l t u p of h y d r o t h e r m a l l y a l t e r e d r o c k s 
a n d i n t r u s i v e c o m p l e x . H y d r o t h e r m a l l y a l t e r e d r o c k s a r e r e p r e s e n t e d b y p y r o -
x e n i c a n d p y r o x e n i c - a m p h i b o l i c a n d e s i t e s ( p r o p y l i t i z e d , a r g i l l i t i z e d a n d si l icif ied) 
a n d s e c o n d a r y q u a r t z i t e s . I n t r u s i v e c o m p l e x is n o t of h o m o g e n e o u s c h a r a c t e r 
a n d t h e r e c a n b e d i s t i n g u i s h e d f a d e s of q u a r t z d i o r i t e t o m o n s o d i o r i t e (V. K o-
n e č n ý — A. M i h a l i k o v á , 1977). 

R e g i o n of V í g ľ a š s k á H u t a — K a l i n k a h a s b e e n k n o w n as e a r l y as i n t h e l a s t 
c e n t u r y for o c c u r r e n c e of p u r e s u l p h u r (T. S z o n t a g h, 1855) a n d W . H a i -
d i n g e r (1846) f o u n d h a u e r i t e — M n S 2 i n t h i s r e g i o n , w h i c h w a s l a t e r d e s c r i b e d 
b y M. K u t h a n (1956) t o o . M. K u t h a n (1956) a l so d e s c r i b e d l o w - t e m p e r a t u r e 
h y d r o t h e r m a l m i n e r a l i z a t i o n c o n n e c t e d w i t h p o s t v o l c a n i c e x h a l a t i o n a c t i v i t y 
r e p r e s e n t e d m a i n l y b y p u r e s u l p h u r a n d p y r i t e . H e e x p l a i n s o r i g i n of p y r i t e b y 
e f fec t ion of H 2 S o n m a g n e t i t e . O c c u r r e n c e of h a u e r i t e i n i n t e n s i v e l y s p r e a d 
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andesite tuffs 50 m below surface makes the author presuppose that Mn in 
haueri te follows mainly from diopside of hedenbergite and it has originated by 
similar way as pyrite. 

The first occurrence o ľ alabandite in our country has been described by E. 
F e 11 e n b e r g, 1862 (in V. Z e p h a r o v i c h. 1873) near Gelnica and Žakarovce 
where it occurs with rhodonite. Green alabandite associated with pyrite, galena 
and rhodochrosite has been found near Cučma by F. V i v e n o t. 1869 (in V. 
Z e p h a r o v i c h . 1873). L. Ž á k - J. N o v o t n ý (1954) describe alabandite 
Írom hydrothermal vein at Litošice (Železné hory Mts.). It occurs in association 
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Fíg. 1. Localization of structural borehole KON-1 at Vígľašská Huta — Kalinka. 
with graphite, pyrite, pyrrhotine, chalcopyrite, rhodonite and quartz. According 
to L. Ž á k (1956) Mn originates most likely from the rock-forming minerals 
which make up sides of veins. Its transfer occurred by low-temperature hydro-
thermal solutions. J. K a n t o r — J. K r i s t i n (1973) give occurrence of ala­

bandite with relatively high Fe contents 
(9.67 " D) in metamorphosed pyrrhoti-
ne-pyrite ores in Helpa (the Low Tatras) 
on the basis of microscopic study and 
X-ray microanalyser. Alabandite oc­
curs here in association with pyrrhot ine. 
pyrite, chalcopyrite. sphalerite, arseno-
pyrite, marcasite and graphite. Rho­
donite and other Mn silicates are pre­
sent too. It originated in the course of 
metamorphic mobilization (J. K a n-
t o r — J. K r i s t í n . 1. c) . 

Fig. 2. Alabandite (black) on fissure of 
quartz-diorite porphyry together with 
calcite and quartz (white). Vígľašská 

Huta — Kalinka. Reduction 2 : 1. 
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Fig. 3. Alabandite with pyrite (black) Fig. 4. Ditto as in Fig. 3. in cfos.se:! nicols. 
push back in the middle actinolitized and 
sericitized phenocrysts of pyroxenes in 
quartz diorite with abundant plagioclases. 
Vígľašská Huta — Kalinka. Transmitted 

light, magn. / 25. 1 nicol. 

Minerals of magmatic. hydrothermal and hypergene origin can be in general 
distinguished in Javorie Mts. Hydrothermal mineralization is represented by 
magnetite, hematite, pyrite, marcasite. pyrrhotine. chalcopyrite. enargite, spha­
lerite, galenite. molybdenite, arsenopyrite. antimonite, antimony and cinnabar 
(Ľ. R o j k o v i č o v á, in press). 

Alabandite has been identified at Vígľašská Huta — Kalinka in s tructural 
borehole KON-1 in 389.2 m depth. It is more expressively concentrated in form 
of finegrained, dark-brown to black coatings (eyes) of 2.5 X 3 mm size on fissure 
of quartz-cliorite porphyry along with calcite and quartz (Fig. 2). It also occurs 
in form of pseudomorphs on phenocrysts of pyroxenes and also in form of 
irregular grains scattered in the rock. 

Alabandite is opaque in transmitted light (Fig. 3). on fissures and at edge of 
grains it is translucent to brown. It is grey in reflected light, with higher reflect­
ing ability than sphalerite has and lower than that of hematite. It is isotropic. 
It shows brown-green interior reflexes being more distinct in immersion oil. 
Allotriomorphic. rarely idiomorphic grains up to 0.5 mm size (Fig. 5) are scatte­
red in the i-ock or they form clusters. It occurs in close paragenesis with pyrite 
through which it intergrows. Along with pyrite it pushes back phenocrysts of 

http://cfos.se
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Fig. 5. Alabandite (grey) encloses pyrite Fig. 6. Alabandite and pyrite (black) form 
(white). Vígľašská Huta — Kalinka. Reflec- pseudomorphs on pyroxene phenocrysts. 

ted light, magn. x 160, 1 nicot. Pyrite is abundantly scattered also in 
quartz diorite. Vígľašská Huta — Kalinka. 

Transmitted light, magn. x 63, 1 nicol. 

pyroxenes (Figs. 3,4), whereby it often forms together with pyri te pseudomorphs 
after their repulsion (Fig. 6). 

Values of microhardness measured at 40 g weight vary within 1285—1676 MPa 
(131-171 kp/mm 2 ), with mean value 1578 MPa (161 kp/mm 2 ), which is in accor­
dance with data given by W. U y t e n b o g a a r d t - E. B ú r k e (1973) (129-
254 kp/mm 2 ). 

In spite of similar optical properties of alabandite and hauer i te in reflected 
light it is possible to refer to diversity of interior reflexes (with hauer i te they 
are brown-red) and microhardness values being considerably higher wi th haueri te 
(485—508 kp/mm 2 ). Unambiguity of alabandite presence in the studied rock is 
proved by X-ray diffraction analysis (Tab. 1, Fig. 7). 

Planar distribution of elements carried out by RNDr. D. J a n č u 1 a on X-ray 
microanalyser JEOL JXA-5A proved the presence of Mn and S (Fig. 8 a. b. c, d) 
in the studied mineral and quanti tat ive chemical analysis (analyzed by RNDr. 
J. K r i s t i n , CSc.) measured by means of apparatus JEOL Super Probe-733 
determined contents of individual elements in weight per cent as follows: Mn 
62.15. Fe 0.08 and S 35.91 which is in good accord with stechiometric formula 
MnS, considering the fact that the analyzed mineral corresponds to Mni oooS 
after conversion. 
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T a b l e 1 
X-ray diffraction analysis of alabandite 

L. G. B e r r y 
(1974) 
6-0518 

I. d n m 

100 0.2612 

50 0.1847 

6 0.1575 
20 0.1509 

8 0.1306 

V. I. M i c h e e v 
(1957) — 75 

a l a b a n d i t e 
I. d n m 

10 0.2603 

10 0.1843 

1 0.1634 
5 0.1504 
4 0.1302 

V 

I. 

10 

6 

1 
2 
1 

gľašská H u t a 
— K a l i n k a 

d n m 

0.2614 

0.1848 

0.1638 
0.1504 
0.1306 

I. 

3 
1 

1 
1 

1 

H a u c o u r t in 
M. K u t h a n 

(1956) 

h a u e r i t e 
d n m 

0.3035 
0.2715 

0.249 
0.215 

0.1832 

In comparison with alabandite from Heľpa (J. K a n t o r — J. K r i š t í n. 1. c.) 
(Tab. 2) Fe contents in the studied alabandite can be considered trace. Ala­
bandite wi th Fe contents 1.76 per cent is described by M. A. Z a k r z e w s k i 
(1980) in volcanosedimentary ores in Sweden. It originated in the course of 
regional metamorphosis by sulphidization of silicates and it occurs in associa-

Fig. 7. X-ray diffraction record of alabandite (A). Vígľašská Huta — Kalinka. 
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Fig. 8. Composition (a) and planar distribution of Mu (b). S (c) and Fe (d) alabandite 
in X-ray microanalyser. Vígľašská Huta — Kaiinka. Magn. x 300. 

lions with sphalerite, pyrite, pyrrhotine. galenite. chalcopyrite and sulpho-salts 
(M. A. Z a k r z e w s k i , 1. c.). 

Contents of Fe constituent in alabandite reflect temperature conditions of its 
origin, already P. R a m cl o h r (1962) referred to this fact on the basis of exten­
sive mixing of MnS and FeS at high temperature. Direct dependence of Fe 
contents in alabandite at temperatures over 400 °C was experimental ly proved 
also by B. S k i n n e r — F. L u c e (1971). Proceeding from this assumption it can 
be stated that low iron contents in the studied alabandite and its occurrence in 
close paragenesis with pyrite proves its low-temperature origin. 

Quantitat ive chemical analyses of manganese in surrounding quartz diorite 
reach on the average 0.14 per cent, whereby in the surrounding of alabandite 
occurrence expressive change in contents of this element is not observed. Consi-
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T a ta 1 e 2 
Chemical composit ion of a l a b a n d i t e (in weight per cent) 

Mn F e 

M n S * 

Vígľašská H u t a 
Kal inka 

Heľpa** 

theoret ical a l a b a n d i t e 
J. K a n t o r — J. K r 

63.14 

62.15 

57.26 

O.OÍ; 

9.67 

36.86 

35.91 

34.60 

100.00 

98.15 

101.35 

š t í n (1973) 

d e r a b l y d e c r e a s e d m a n g a n e s e c o n t e n t s (0.004 p e r cent) a r e in t h e z o n e of i n t e n ­
sive h y d r o t h e r m a l a l t e r a t i o n s (J. S t o h 1, 1981). I t is p o s s i b l e t h a t m a n g a n e s e 
l e a c h i n g i n t h i s z o n e c a u s e d i t s e n r i c h m e n t in h y d r o t h e r m a l s o l u t i o n f r o m w h i c h 
its s e g r e g a t i o n in f o r m of M n S l a t e r o c c u r r e d . B u t r e p u l s i o n of p y r o x e n e p h e n o -
c r y s t s b y a l a b a n d i t e w i t h p y r i t e i n d i c a t e s s u l p h i c l i z a t i o n of s i m i l a r c h a r a c t e r 
as it i s d e s c r i b e d b y M. K u t h a n (1. c.) d u r i n g o r i g i n of p y r i t e a n d h a u e r i t e 
f r o m n e a r s u r r o u n d i n g . T h e r e f o r e H-jS s u p p l y b y l o w - t e m p e r a t u r e p o s t v o l c a n i c 
h y d r o t h e r m a l a c t i v i t y a n d i t s c o m p o u n d i n g w i t h F e a n d M n c o m p r i s e d i n r o c k -
f o r m i n g m i n e r a l s , e s p e c i a l l y in p y r o x e n e s , c a n b e p r e s u m e d . I n d e p e n d e n c e of 
m a n g a n e s e c o n t e n t s on p r e s e n c e of a l a b a n d i t e i n t h e r o c k i n d i c a t e s r a t h e r t h i s 
w a y of o r ig in . 

M o r e r e d u c t i o n e n v i r o n m e n t (389 m b e l o w s u r f a c e ) w a s m o r e s u i t a b l e for 
o r i g i n of a l a b a n d i t e in t h e s t u d i e d r e g i o n i n c o m p a r i s o n w i t h m o r e o x i d i c 
c o n d i t i o n s d u r i n g o r i g i n of M n m i n e r a l — h a u e r i t e r i c h t e r in s u l p h u r (50 m 
b e l o w s u r f a c e ) . 

T r a n s l a t e d by O. Mišániová 
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