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ALABANDITE FROM THE METAMORPHOSED PYRRHOTITE-PYRITE
DEPOSIT OF HELPA IN THE NIZKE TATRY MTS.

(Fig. 1-6)
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[itrodietion

fncthe West Carpathinn systen e known numerous oceurrences ol  mamgimese
minerals, Theiv acemmulations atiain dimensions o deposits: Toin the Neogene with
oxide NMp-ores o andesite: pyroclastic ocks nene Heiiovd and Celovee, 20 i 1he

|'.‘||i‘li,‘.'.'l'rlf’ with .*'i'flil]li'll!;lr'l\' oxide-carbonate ores in the inner hasins (ol f'ip}i.ii. Brezno.

Sarid o H:ljm'. where ore mineralization altains the highes ill[l-llsil}' and was ex-
ploited in the area o Kigovee—Svibovee Tor many vears. 3 i the Jurnssic with
pelocarbonate-oxide ores Trome Lednicke Bovond near Povazskia Dysteiea anid Zizeivi
in the Ovava (Doggers and o the Linssie ol the Male Kaepaty Mis. Trom Bovinka.
Lozorno and Jablonoves 40 i metamorphic chodonite-rhodochrosite ores from the
Silurvian ol the Spigsko-gemerske rudohorie Mis. Trom Betline. Cacma and - Bystes
ook,

From sulphide compounds of manganese the rare mineral haverite was deseribed
Frome Walinka near Zvolen, Tt s Tonnd tozether with native sulplive i andesite talfs.
Another Muosulphide alabandite has not been known from the West Carpathinns so
Fooe, 10 Tias been Tound by one ol the :|1|!||::|'~: Lo Kantor in metamorphosed paee-
Taley Mis,

Mabandite belongs to rare minerals in Czechoslovalia, Hs only indubitable ocenrrence
was deseribed Trom the aren of Litogice in the Zeleznd hory Mise  Boheminn Massil)
by L. Zak —.J0. Novotny (1034

The Telpa deposit is the second ocenrrence, T oas also pemarkahble by the Tael

hotite-pyeite ores Teom Helpa in the

that o rare variely ol Teerous alabandite has been identiliod heee by aid of clectron
microprobe analvsis WL Koeistin.
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(eological setting and mineralogy of e occurrenee

The Helpa pyeite deposit is sitnated al the southern stopes ol the Nizke Tarey Mis.,
north of the community Helpas The area is Tormed by calazonally 1o mesozonally
metimorphosed ervstalline with araniloid intrusions,

The ervstalline sehists are represented by Biotite-. hiotile-museovile gneisses. mici-
sehists. in which bodies of metaegabbros and  metamorphosed  members of subimarine
dinhase voleanism — metadiabases. amphibolites. actionalite sehists cle.are found. In
places anintense Mpine diaphthoresis s manifested (V. Zoubek =AM Gorek
1953, B, Cambel—J  Jarkovsky 1O6G7. 1969,

The crvstalline is polymetamorphic: it underwent metamorphisme during the Herey-

s

nian orogene when also intrusions of cramitoids ook place. and during Mpine move-

ments. So e it has not been unambiguoushy proved which geade of metamorphisin

the complexes reached prior 1o the Tereynian folding and 1o what an extent are
represented Lower Paleozoie rocks in the enti-mesozonally metamorphosed ervstalline
ol this area

There are remarkable analogies hetween the pyrite deposits and productive complexes
in Helpa and the Male Karpaly Mis. V. Zoubek—N Gorek Loel B Cam-
boel—J. Jarkovsky Loel They have also been confirmed by one of the authors
on the basis of isotope studies of sulphur G Kantor — M, Byvbar—A Klinee
19710, 1 Cambel points 1o the Lower Paleozoie (Devoninn age ol dinhase vol-
comisin, 1o which pyeite mineralization in the Malé: Karpaty Mis. is bound.

A Klinee (19660 recognizes two unils in the arca of Helpa and the Vepor
covstallines Lo Heon unit — predominantly consisting of ervstalline sehists ineluding
the productive complex and 2, the Kralovn hola unit. granitoids and migmatites Iving
in tectonie position on the foregoing one, Aecording 1o AL Klinee (Loed the Mpine
reinventation led even to Tormation of aplite and pegmatite veins,

The Helpa pyeehotite-pyrite: deposit consisting ol three lenses s situated in elose
proximity of geanitoid intrusion. The ore minernlization oceurs in amphibolites. aetino-

lite sehists: wenker impregnations also in paragneisses,

Genetie Tinking with hasic rocks i obvious. In the past it made V. Zoubek— N\
Gorek (Loed suppose the liguation origin ol ores. B Cambel—=J. Jarkovsky
(e consider the deposit as exhalativessedimentary. bound 1o submarine  dinbase
voleanisi, Isotope stidy has shown that sulphate-reducing bacteria played an important
parl in modification ol isotopic composition of sulphur U Kantor— M, Ry biar—
A K Tinee 1971)

The deposit displavs the siane metamorphism as surrounding rocks metamorphosed
into garnel — hearing — amphibolite [aies.

The mineralogy of ores s eelatively sinmple. The main mineral i pyerhotite. Present
is the hexazonal as well as the monoclinge modification. The original metamorphie

product s hexagonal pyreehotite: monoclinie is vornger. lower-temperature one. T has

Formed by removal ol Feo Teom the Bexagonal one along Tissures and - Trom aritin-
bomnidaries L Kantor—J0. Dorkovitovi, npress,

Porite s less abundant, 11 ooeeurs i two o generalions: the older i the Torm of
iiohlnsts. the vounger in veinlels impregnations.,

Chaleopyrite s alwavs present. however, ininsignilicant amounts. This is also valid
For the more raee sphalerite. Sporadieally is Touand arsenopyrite. Pentlandite has nol

Lieen observed moores,
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Mareasite. Tine-geained  pyrite-miarensite amd pyrite aggregiales are common products
ol supergene alteration ol pyerhotite,

Graphite is o common constituent of ores. Together with amphiboles and actinolites

it testifies i Tvour ol pyroclastic origing of o major part of mineralized  livers

B. Cambel—J darkovsks L oed. s oceurrence is also in accordanee with
isolope composition of sulphne 68 = |5 1 =25% 0 Kantor — M, Ry-

bar—A Klinee Loed and hiogenie activity duving Tormation of sulphides,

From  nenmetallic: minevals aee feequents quartz. amphiboles. wienels. Teldspars,
micas. carhonates, rutile. magnetite. ihnenite. ele,

Microxcopic investigation has also revealed the presenee of alabandite, 11 oceurs
sporadically: somewhere more abundant, clsewhere lacking totally. In the studied
malerial the size ol geains varied up 1o 0.2 .

I polished seetions it aequires ensily o good polish. Grinding hardness is eelatively
low. close 1o that of pyrehotite and sphalerite. markedhy lower than in chaleopyrite,
Incolouring and veflectance it may resemble sphalevite. However, alabandite is of
somewhat lighter colonr, approaching in appencancee some Sherich tetenhedrites.,

Between erossed nicols it s isotropie. nsualy withoul internal refloctions. The latter
of brownish tint arve abundant in sphalerites of 1his area.

Inalabandite Trom Helpa we have not observed any cleavage ol trinngular pits
sinilar 1o those of galena as mentioned by P Bamdo he (1932, 19570,

AU the Helpa deposit alabandite oceurs in the Torm ol frregular wrains. usually in
pyrrhotite or between pyeehotite and silicates and/or pyrite; Bemarkable is its commaon
ocenrrence with chaleopyrite. T alabandite-chaleopyrite ageregntes alabandite Torms the
centeal part. whilst chaleopyrite o relatively vesular naerow rim, Formation of e
Latter s evidently connected with the ability of alabandite 1o congulate Trom solutions
the compounds of more precious metals (fe, 1. 2),

Distribution of Mo, Fe. Cu. S in alabandite-chaleopyrite agaregale is evident from

lig. 3—6 prepared on electron-microprobe by one of the authors (1 K ris1in.

Flectran seanning photograph of mi- 20 Like i, 10 Detail, 1200 X,

.\lii'[’[ilrl'l}]ll'_ TRY. GO0 X, A ala-

handite, epo- n'||:||q'n|r_\ File, poo— pyerhotite,

It weaphiie, ¢ rhodonite!
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Chemical composition of alabandite was determined with the eleetron mieroprobe
JEOL INADAL The measured datia were corrected then and evaluated by the ealenla-
tion progeamme SONDA 0.

From the measureed valoes the following composition of alabandite has resulted:

.\]II =t v—l_.:_‘_)““ 1
E'-l' — Il('J ”“
."I‘ - ."l"l.“”” 1]

= 10153 ",

Ao matter of Taet it is alvendy apparent fronn the microseapie chivaeter of alahinn-
dites that chemieal composition is nol quite uniform at the whole deposit hut oy vary
in cortain limits also at o relatively cnall distanee, This is also indicated by distribution
pattern for Felke Mg A1 necording o which alabandite in the lower part of the photo-
wraph is richer in e than in the upper one.

Alabandite has formed  doring metamorphic mobilization. which is evident at the
deposit. and according 1o the amonnls available variable Feocontents were incorporated
i the Tatlices,

Beside alabandite also ehodonite for other Vo silieates appears Lo be present sporadi-
cally il the HePpacdeposit as s also evident Trom comparison of the eleetron seanning
photoeraphs e 1 91 ns well as Nemy images Tor Mulse and SKe T 550

S Durovie (in B Cambel— AL Bahmer 195030 studied the contents ol
Feo M. o Nioand Zn+Co inoenl samples Teom the Helpaores nsine polarographic
analyses. From 241 analyses the Tollowing average Mn concentrations result Tor the
individual adits ol the western deposil:

adit noe 1 highest — AN M
addit no, 2 — (19" Mn
adit no 3 — 00"y Nn

A ddeerense of Muooin deeper parts of the deposit s evident

For senetically vers similie ores front the Malé Karpaty Miso 5. Durovice men-
Pions variation of Muoowithin the range OO — 0=y and an avernge value of 0.05 7.
i e essentinlly less than for the Helpaores.

Comparison with other oecnerences of alabandite

Aabandite is most often Tound at low=temperatiee. Tivdrothermal vein deposits.
aesovinted with rhodoehrosite and chodonite. T is ustally accompanied by sphalerite.
walena. chaleopyrite, Sometimes cilver minerals or gold tellurides are present. Deposils
of this Tvpe are known from Boumania. Mexico, USA South America ele. Prevailingly
ore mineralizations of Tertiaey 1o Crelaceons age are concerned, Mutual relations bet-
woeen alnbandite and other minerals were studiod by Do Hewett—10. N, Rove
93010 and others.

A remarkable occurrenee of alabandite was deseribed Trom Litosice in the Zelezne
[Tory Mis. in the Bohemian Massil by 1. Zak—J. Novoln v 54 and L. 74k
AUaG The ore minerlizaltion oveurs in the Mgonkinn ol eastern Bohemian known
b the presenee of bodies of svogenetic Muo-ores Chvaletiee!.

From the shaft of Litogice (depth 41 A% om0 vein parageneses wilh dinlogite. green
alabandite. opal. chaleedony. quartz, cevstal, pyrites pyerhotite. neotokite. eronstedite
HNE 1‘l'|:|||‘|l':1.

A the depth TTO=140 m i the borehole near the shall impregnation ores wilh

creaphite. pyrite. gaenel, rhiodonite. quartz, black alabandite. pyerhotite. chaleopyrite
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B MnNe 1200 X, 21 kY. Fiao Al Feleo 1200 %, 21 kY.

Fig, D, Ske. 1200 X, 20 kY. i, 6, Gl 1200 3. 201 KV,

aned neotokite have been Tound o armphite sehists. Mabandite s intergrown with
pyrrhotite or pencteates and veplaces idiomorphic pyreite 1

Whilst the vein parngeneses ave quite different, several analogies may be Tound
between impregnation ores from Litogice and the Telpa associations. 11 eannol be
exclided that the vein mineralization formed by cemobilization of mnpregnalion ores
mndder the action of Tow=temperature solutions.

L Hluctenloeher (19361 established an interesting ocenrrence of alabandite
i the Mps ol Switzerland i an aren miade up of polyvimetmorphosed  eevstallinge
sehists (ehlorite-sericite: sehists. hiotite and oarmel oneisses) i proximity ol seranitond

intrusions, The crvstalline: — similaely as ot Helpa was also afleeted by Mpine
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retrogrnde metomuorphisne near oceurrences ol o, Coneerned are Tentieular quartz-
carbonate veins containing alabandite, pyerhotite. sphalerite. ehodonite, @ fitde stannite
aned galena, Nonmetallic minerals are mainly represented by amphiboles and warnels,
Beside them veinlets with galena, chaleopyrite. sphalerite. pyrite and pyerhotite are
Found in this area. associated with some slannite and argyrodite,
In pyroxenite-nmphibolite vocks o pyrehotite-chaleopyrite mineralizalion. nol accom-
panied by other sulphides. hias been fonnd.
lizi-
tion s genclically Hnked with old. basie magmatisne, Formation ol other ores fes

P Tt tenloeher supposes that the latter. prerhotiteschaleopyrite miner:

deduces from the intrusion of the Aar granite. ciphasizing also the importance ol
metamorphic processes for final formation of the paragenelic associalions.

Formation of alabandite by hydrothermal processes in the Oligocene sedimentary
deposit. with Mu carbonates. hvdrosilicates Trom Obrodiste in Duolearia is mentioned
by B. Alexicev— L Nacheva (1H6Y),

Al the Chiaturd (Ciaturi manganese ore deposit in the URSS alabandite s Tound in
places. where the deposit is interseeted by basalt and effected by contact metmmorphism
(A, G Beteehtin 19461,

By microseopie study of parngeneses with native iron Trom the known loeality of
Bahl in the FRG P Bamdohoe (1953 pstablished o cubie mineral with similar
cellectanee and colour as Sh-tetrahedrite and supposed (Manler S with high e content
to be present.

This assumplion was later confivmed after analogons material - Trom phonolite of
Foliberg near ObersehalThansen 1 Peamdoboe 19570 was obtained. In the phonolite
are Tound senolithic inclusions of pyreehotite attainine the size of st They also contain
chaleopyrite. sphalerites traces of arsenopyrite, valeriite as well as variable nmounts
of alabandite. Aceording 1o Neray dataand the absenee ol exsolved Fes he supposes
Feenlabandite with o small exeess of AMuS over FeS 1o be concerned.

Al Fohberg pyreehotite is Tound in inelusion of cevstalline sehists. mainly amphibolites
and is considered by 0 Ramdohre (e partly s primary. in most eases. however.

as o produet of metamorphie alteration of original pyrite impregnations,

Larger xenoliths of sulphide minerals with pyerhotites alabandite ete. he supposes 1o
represent relies ol vein minernlization with pyrite. chaleopyrite. sphalerite. Mup-ealeile.
which has been destroved. reworked and metamorphosed by the aseending phonolite
gL,

Aabandite Trom Helpa, according 1o chemieal composition (10" e Is anoinler-
medinte member hetween Feaadabandites Trom Bithl and  Fohberg  deseribed by
P Bamdohe (L e and common types from hvdrothermal deposits. which are
characterized by fow e contents,

When we suppose that the solutions: from which alabandite has Tormed were cha-
reterized by sullicient and comparable e eoneenteations. then alabandite Trom Helpa
miany ke up soehoa position also with peaard 1o thermality in acceordance with the
investigations of Zen-lehi-Shibata in 1 Ramdohe 1957

The problen of entering of 1 into the alabandite Tattice. however. no-duoe allention
his heen paid so e oo Mo contents are probably variable and somelimes also higher
thin often supposed. o Taet o which aleendy P20 Bamdolr (hed called attention.

Translated by o PEVNY.
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