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{Figs 15, Tab. 3)

Abstract In the Nizke Tatry Mts. (West Carpathians) a new type
of stratiform mineralization with tourmalinitites and barite has
recently been discovered in the Devonian crystalline schists (0.
Miko — D, Hovorka, 19758). We have examined in detail the
structures, textures and chemistry of the barites as well as their
contents of Sr and other trace elements, microfossils and the iso-
topic composition of sulphur.

For comparison, several barite samples from Bulgaria (the Kre-
mikovci deposite of Fe-Ba type located in the Triassic rock complex,
and from Milos Island in Greece — a volcanic type deposit in the
Upper Pliocene complex — have been studied.

Peawme: B spucranmmuecknx cnautax Huaxux Tatp (3anazwere Kap-
NaTel), BCIPACT KOTOPRIX OBl [OKasaH Kak NEBOH, B MOCHAENHHE TONBl OhLt
OTKPBIT HOBLIA THI €JI0€0BPasHOM MHHEPAJH3AUMI C© TypPMadHUHTHTAMH
u Gapurom (O. Miko — D. Hovorka, 1977). Ms nayyanu SapuTh
foaee noApofHO € TOUKHM 3PEHHA CTPYKTYPHl, TEKCTYPLI, XHMUH, CIeJ0BLIY
BAEMEHTOB, COAEPMKAHHHE MUKPCCKOMHYECKHX MCKOMAEMBIX, H3OTOMOBOTO COCTA-
Ba cepsl U. T. I.

Jlns cpaBHEHMM MLl H3YHAIH OPHEHTHPOBOMHO HECKOABKO 00pasion Gapi-
Tos n3 bonrapun (Mecroposknenme Kpemuwopuu rtuna Fe-Ba, xoropoe neswur
B TpHace) u nz ocrposa Musmoc B I'pentuut (BYy/AKAHOTEHHLIH THII B BEPXHSM
MAHOLEHE ) .

Introduction

In the recent years the crystalline area of the Nizke Tatry Mts. has been
the object of intensive geological studies. On their basis new geological maps
have been prepared and new information on the geology and technics of the
Veporicum Crystalline (Klinec, A, 1966, 1973; Klinec A, — Miko O.
— Planderova E., 1975) and in the field of petrography and metaloge-
nesis has been gathered (Klinec A. — Kantor J. — Rybéar M., 1971;
MikoO. —Hovorka D, 1978).

In the course of petrographic and petrogenetic studies, stratiform layers of
tourmalinic rocks have been discovered in Hron Complex which are associated
with the porphyry volcanism (0. Miko — D. Hovorka, 1978). 0. Miko
called our attention to the barite layers of stratiform character, which occur
in the tourmalinitites.

This contribution deals with the results of a detailed field investigation of
barite outcrops and their laboratory analyses. The barites represent a new
type of stratiform, volcano-sedimentary mineralizations in the Lower Paleo-
zoic of the West Carpathians, which has not been so far described from this
area.

* RNDr. Jan Ilavs k¢, DrSe, RNDr. Ing. Jan Kantor, CSc., Dionyz Star Institute
of Geology, Mlynskda dolina 1, Bratislava, Dr. Constantin Koukouzas, Institute for
Geological and Subsurface Research, 608-Athenes, 70-Messeghion str., Greece.
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Geological setting of the Baciich

Geographically, the area of the Bacich locality and it environs belongs
to the Nizke Tatry [Low Tatra] Mts. in central Slovakia. It is situated north
of the river Hron, in the proximity of the meridian 20° E long (Fig. 1).

Geologically, the area is a part of the Veporicum tectonic unit, of its Hron
Complex, which has been defined by A. Klinec (1966, 1973) and Klinec
A, — Miko O. —Planderova E. (1975) as a Paleozoic complex, in places
up to mesozonally metamorphosed.

In the area studied the Hron Complex is composed of two lithologically
different units:

— 1. a varied volcanogenic series, and

— 2. a monotonous sedimentary series.

The varied series of the Hron Complex consist of acid volcanic rocks of
the porphyroid type, which form recurrent lava flows separated from one
another by the original sediments, shales, sandstones to quartzites. The
quart-tourmaline rocks interlayered in the porphyroids have been studien in
detail by O. Miko — D. Hovorka (1978).

Barite mineralization at Bacich

The barite occurrence at Bacuch are situated 3,5 km north of the village,
in the eastern sides of the Hutky valley, near the place where the main valley
Bacisska dolina branches into the Staréd dolina, RamZova dolina and Sokolova
dolina [some 200 m from elevation point 798 m). They lie ca 810 m.s.l. and
can be reached by a forest-road, which ascens from elev. point 798 southwards
along the slopes of Babina towards the Sparistd dolinka valley, where from
it turns to the north and than eastwards above the Nemcova and Sokolova
dolina (Fig. 1).

The varied series crops out in the cutting of the forest road over a distance
of several hundred meters, where strongly schistose porphyroids with layers
of dark shalles and tourmalinic-quartzose rocks are visible [Fig. 2]. The
beds strike SW—NE nad dip ca 40—50" S.

The barite layers contained in the varied porphyroid complex are situated
about 200 m south of elev. point 798 m. Two of them are in the guartz-tour-
malinic rock and third in overlying porphyroids (Fig. 3).

The shape of barite bands is on the whole regular and continuous, but the
bands of other minerals (Fe-oxides, quartz] are impersistent and have often
the form of lenses or irregular beds, which give the impression of cross- or
convolute bedding [Fig. 4, 5).

Iig. 1. Geological map of the Hron Complex in the environ of Bacich in the Nizke

Tatry Mts, After A, Klineg, 1975 1 — alluvium, 2 — talus cones (Quaternary), 3 —

Pliocene, 4 — Paleogene, 5 — Mesozoic [Triassic), 6 — WVariscan granitoids, 7 —

pegmatites and aplites of Variscan plutonism, 8 — mica-schists to paragneisses, 9 —

amphibolites, 10 — porphyroides, 11 — stratiform barites, 12 — Cu and Fe minerali-
zation [old mining works].
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Fig. 2. Bactich — Hutky valley. Outcrops of the Hron Complex of the Varied series

with barite layers. Jan [lavsky. 1 — schistose porphyroids, 2 — dark schists [bio-

tite mica-schist), 3 — black tourmaline-bearing rocks, 4 — barite layers, 5 — Qua-
ternary deposits (debris), 6 — tourmaline-guartzose rocks.

The barite layers display a rhythmic structure of mm to c¢m order, which
is emphasized by different colouring of the mineral: withe, pink, beige,
brown to black. These stripes change facially within very small distances.

Indications of graded bedding are seen in the marginal parts of the barite
stripes (at their lower side], where the quartz admixture is increased and
the grain-size of quartz greater (0,1—0,2 mm). Inwards the barite layers the
quartz admixture decreases and the grain size of barite is finer (0,05—0,1
minj.

The changes in barite colour in the fine- rhytmic stripes, are caused by its
different grain-size, and by the different admixtures in the matrix, particu-
larly of Fe-minerals (siderite, limonite), quartz and micas.

The barite is very fine-grained (,0,01—0,1 mm] to fine-grained (0,1—0,2
mm) [Fig. 6). Barite crystalloblasts (0,2—0,5 mm) appear occasionnally in
the fine-grained barite mass [Fig. 7).

The microscopic examination suggests that the grain-size of barite is con-
trolled by the amount and character of the biotite, quariz and pyrite admix-
lures.

The essential minerals of the barite layers are barite, quartz, Fe carbonates
altered 1o limonite]. Biotite, muscovite and tourmaline are subordinate ad-
mixtures, and sphene, rutile, amphibole, arsenopyrite, pyrite, chalcopyrite,
letrahedrile, sphalerite and covellite, chalcocite are accessories.
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Barite is the principal and most widespared mineral of the ore beds. It
occurs in granoblastic to porphyroblastic textures (Fig. 6) and rarely forms
large metacrysts in a fine-grained granoblastic mass (Fig. 7). The grains
are usually euhedral, isometric or elongated in the direction of the rock
schistosity [Fig. 6). The stratified character of barite grains is prominent
even at the high magnification on the scannig electron microscope (Fig. 8).
The minerals occasionally occurs in mosaic textures as isometric and eu-
hedral grains, whose shape recalls a pentagonal dodecahedron (Fig. 9].
Under the microscope, the barite is white to greyish in colour. In many cases
pores and pits of oval, rounded, irregular, lenticular and other shapes are
seen on the grain surfaces. Such pores on crystal faces of barite are also
observable on the scanning microscope micrographs (Fig. 10). The pores
are either empty (Fig. 11) or filled with minute barite crystals [Fig. 12)
or with dendritic crystals resembling aragonite (Fig. 13). These pores may
be caused either by the defects in the crystal lattice or by washing away
of the easily soluble mineral inclusions during recrystallization and meta-
morphism (calcite, gypsum, halite and others].

The barite grains are aligned in the direction of schistosity, which is due
to metamorphic recrystallization. The crystals show a uniform optical orien-
tation and a uniform extinction and many grains, especially metacrysts, se-
veral directions of undulosity (Fig. 7). Scanning microscopic examination
at higher magnification has revealed fossilized spores of Dictyotriletes sp.
(Richardson J. B, 1969) in the barite crystals (Fig. 14, 15). According
to E. Planderova (personal communication) this Devonian form is iden-

©
i

Fig. 3. Bacich— Hutky valley. Detailed sketch of the Hron Complex and its Varied

series, with layers of tourmalinic rocks and barites. The sampling localities are shown

schematically. Jan Ilavsky. 1 — black tourmalinic rocks, 2 — -barite layers, 3 —

limonite seam in barite, 4 — quartz-tourmalinic rocks, 5 — porphyroids, 6 — quartz
lenses in barite or porphyroids, 7 — number of samples.
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Fig. 4. Bacich — Hutky valley. Macrostructures of barite layers, A — barite layers

with limonite admixture, B — quartz-tourmalinic layers, a — white: fine-grained ba-

rite, b — fine-grained pinkish-violet barite, ¢ — brown granular barite with abundant
limonite admiXture, d, -quartz layer limonite and sulphides.

tical with those found in the tourmaline-quartzose rocks of the monotonous
and varied series of the Hron Complex in this area (A. Klinec — 0. Miko
E.Planderova, 1975).

This find confirms a syngenetic, i. e. sedimentary mode of barite origin and
its association with the Hron Complex, in which Dictyotriletes occurs fairly
abundantly both in the tourmaline-quartzose and mica-schist-phyllitic rocks.

Barites of the Kremikouvci

Barite is widely distributed on the Bulgarian deposit Kremikovci, which
is situated in the West Balkan structural-metallogenic zone. The Kremikovci
deposit is the most important iron-ore in Bulgaria. After R. Dokov — M.
Stajkov — G. Kanurov [1977) it is of the hydrothermal-metasomatic
type. Mangano-siderite, hematite, barite and ankerite are essential minerals,
pyrite and galena are subsidiary components. The oxidation zone consists
of limonite, which represent 70 % of the total deposit content.

For detailed information about geology, mineralogy, chemistry and petro-
graphy of the country rocks see the paper of I Tovéev (1961) and V. P a-
niajoltaov (1974).

The stratiform deposit is located in a Triassic carbonate series thrust as
i mappe over the Upper Jurassic complex. At the base of the ore bearing
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Fig. 5. Bactich — Hutky valley. Macrostructures of barite-quartz leyers.
a — withe: massive barite, b — beige-violet barite, ¢ — bands of brown barite with
limonite stripes, d — quartz bands with seams and lenses of tourmaline and limonite,
e — tourmaline lenses in quartz bands.

formation there is siderite containing thin barite layers which is overlain
by sé‘j,‘_feral hematite layers and these in turn by barites with thin siderite beds.
The ores are banded or massive and their grain size changes from bed to
bed, showing a rhythmic character. The ore are coarse-grained of massive,
occasi_onnally even brecciated with ore aggregates scattered in the gangue.

In the siderite mass, which is highly limonitized in the surficial layers, ba-
.rites-form irregular aggregates, nests and lenses parallel to the stratification
of the deposit. The barite parts of the deposit show a porphyritic structure,
with barite forming the matrix and limonite with pyrite the galls.

In samples studied two barites generations have been distinguished. Barite
I forms elongated or isometric grains in limonite. Barite II constitutes a coar-
se-grained mass (grain-size 2 mm and more). The grain are tabular, highly
undulatory, usually in two directions trending diagonally to each other,
one of which is parallel to the longer dimension of crystals. A number of
barite crystals show a fanwise type of extinction and undulosity.

Micas of sericite-muscovite type form minute grains and aggregates in barite.
They are present in accessory amounts.

Barites from Milos Island

The barite deposits on the Greek Island Milos in the Aegean Sea are of
volconogenic type. They are located in a complex of Upper Pliocene dacites
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Fig. 6. Bacach — Hutky valley. Thin sec-  Fig. 7. Bacach — Hutky valley, Thin sec-
lion  174€/76.  lsomeiric  or elongated tion 1746/76, Barite cryvstaloblasts in the
grains ol granoblastic barite [white to  mass of fine-grained granoblastic barite,
grey). Their shapes and extinction indi-  Large crystallobalasts extinet in two dia-
cale blastesis in two diagonal directions. gonal -directiond, Fine-grained barite
Crossed nicols, X 25. shows a different direction of extinction.

Crossed nicols, X 25.

and andesits, forming concordant bodies 10 to 30 m thick. In places beds’ of
manganese ore form the base of the barite bodies (Ktenas C. 1911; Son-
der R, 1962). ' _ :

Barites are usually fine-grained, grey to dark-coloured. The lighter coloured
barites are coarser-grained. In the vicinity of barites, the volcanic rocks cor-
tain frequent vein of coarse-grained barite (Cordellas A. 1892).

The barite bodies show a bedded structure. At the base, the barite is fine-
=grained, grey to dark-coloured, strangly siliceous, locally brecciated. The
mineral of this type has 50 to 80 % BaSO,. The barite layers are generally
underlain by volcanic tuffs with abundant crystals of barite of a dimensio-
nation character [Stiotis G., 1936). In the upward direction barite pre-
serves ils fine grain size but it becomes white, porous and the BaSO, content
rise to 95 %.

Barite and the volcanic country rocks contain finely dispersed sulphidic
minerals with silver, and especially galena contents (Voreadis G, —
Mourahbas T, 1935). Other mienerals comprise opat, spahlerite, pyrite, chal-
copyrite, argentite, in places cerargyrite and native sulphur,

The underlying tuffites underwent the most intensive alternation of all
rocks, particularly kaolinization, argillization and silicification. The genesis
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Fig. 8, Bacich — Hutky valley. Scanning  Fig. 9. Bacach — Hutky valley. Mono-

electron micrograph of a cleavage plane  mineral white barite in scanning electron

of pure barite with a prominent parallel microscope. The euhedral character of
stratification. X 15.000. barites is marked X 15.000.

Fig. 10. Bacich — Hutky valley. Scanning  Fig. 11. Bactich — Hutky valley. A hollow
electron micrograph of a barite crystal pore on the barite crystal face, magni-
lattice, to metamorphism of to the solu- fied 15.000 =.
tion of some chemical compounds. Pres-
sure grooves seen on the crystal face.

X. 1.250,

of barites is thought to be associated with the hydrothermal phase of volca-
nic activity, and the metasomatism played doubtless a great role in the for-
mation of the deposit (Liatsikas N., 1955).

The analytical results show that all barites contain quartz as a most com-
mon admixtures. The analyses of Bacuch barite have revealed that the quartz
amount increase upwards from the basal layers, which corresponds with
macroscopic observation. In the contrast, barite is more abudant where quartz
is of least amount,
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Hutky wvalley. Some

Fig. 12. Bacich —
pores in barite are filled with sporadic

crystals of the younger barite Il Scan-
ning electron micrograph. X 25.000.

Fig. 14. Baclich — Hutky valley, Micro-

crystalline barite contains a colony of

five oval egg-shaped [orms of Devonian

spore CI. Dictyotriletes (Richardson,
1969). X 1.250.

Fig. 13. Bactch — Hutky valley. Some

pores on the crystal face of barite are

filled with fine-grained acicular-fibrous

mineral of aragonite or stroncianite(?)
type. X 15.000.

Fig. 15. Bactich — Hutky valley, The sa-

me image as in fig. 16 at magnification

X 4.500. The spores of Dictyotriletes sp.

on the surface are tuberculate or to

spiny, and the interor structure ist not
homogenous.

The Fe contents coincide to a certain degree with quartz. At Bacuch they
also increase upwards from the base. They are linked up with the sulphidic
and carbonate minerals, which were identified also in the polished sections.

A certain parallelism of Mn contents with Fe contents indicate that Mn is
associated with iron-carbonates. The same is valid for Ca contents.

Contents of Al, Mg, Na and K are obviously associated with the admixtures

of rock-forming minerals such as biotite, muscovite or

amphibole. The Cr,
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Table 1
Chemical composition of barites

Compound 1 2 3 4 5 6
5102 0,78% 0,97 5.19 23.16 0.95 0
Ba 56,73 49,34 41,37 40.40 51.87 56.03
Fe 0,36 0,40 215 1.68 0.03 0.03
Mn 0,08 0,09 0.37 0.15 0.0016 0.027
Ca 0,06 0,05 0.12 — 0.005 0.01
Cu 0,003 0,004 0.022 0.003 0.0006 0.316
Pb 0,002 0,003 0.003 — 0.035 0.123
Zn 0,001 0,004 0.003 0.006 0.014 0.002
Sb —_ — — = 0.003 -
Hg — = = = w= 0.02
Ag - == = = 0.005 0.005
Ni — 0.05 — — — -
Sr 0,56 0,84 2.10 0.68 0.88 1.02
504 40,42 39,85 __ _31.85 28.35 40.71 40.80

All samples contain same amounts of AlL,K Na,Mg,Cr and Ti too.

Samples and their localizations: 1 — BacGch Nr. 2, 2 — Baciich, Nr. 4, 3 — Baciich
Nr. 7, 4 — Baciuch (0. Miko), 5 — Bulgaria—Kremikovei, 6 — Greece—Milos.

Table 2
Number of - Departure :
sample Author in per mill Locality
1600 0. Miko + 244 Bactiich — Hutky valley
1643 ]. Navsky-4 4+ 25.6 Bacich — lower layer
1644 ]J. llavsky-7 + 25.5 Bactuch — upper layer

Table 3
Number of . A
sample Author Departure per mill Mineral
4 |
942/ § Anastopoulps + 214 to 21.76 barite
942 a/S Koukouzas — 18.26—22.63 galena

Ti and Ni may be also placed in this group. They are likewise associated
with micas, amphiboles etc. .

The contents of metallic elements: Pb, Zn and Cu reach only several
thousandths to hundredths of one % in all samples. Higher contents are
only in barite from Milos Island ,where sulphides of these elements occur
in larger amounts, as well as the contents of Ag, which was mined on the
island. in the past. Silver is present even on Kremikovei deposit in Bulgaria,
but it has not been identified on the Baciich deposit.

The strontium contents in barites vary between 0,5 % and 2,1 %. At
the Bactch locality they increase from the base upwards from 0,56 to 3,1 %.
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The average Sr amount in this deposit range about 1,04 %. On the Kremikovci
deposit the strontium amount is 0,88 % and on Milos Islands about 1,02 %.

The strontium contents in barites from Bactch [of Paleozoic age], from
Kremikovei [of Mesozoic age] and from Milos (of Tertiary age) show that
they are of the same order of magnitude although the mineralizations differ
greatly in age. The scheme proposed by C.. D. Werner (1958) is not valid
in this case for all three localities, but it is valid for one locality only (see
Bactich, table 1.].

The elements of antimony and mercury have not been determined [(or
fined) at the Bacich locality. Although antimony occurs at Kremikovel and
mercury on the Milos Islands. It may be inferred from this finding that Sb
and Hg are absent from the old metamorphised deposits, but occur on the
young-or metamorphosed- ones.

Isotopes of sulphur from the barites

The sulphur from ihe barites whose mineralogical and geochemical com-
position have been studied, was examined as to its isotopic composition.
The resulls of isolopic analyses of three samples from the Bacuch locality
are listed below in per-mill departures from the standards (tables 2, 3).

As is seen, that the isotopic composition of sulphur from the Bactch ba-
rites is homogenous. It is characterized by the enrichement in the isotopes
of heavy sulphur, which is encountred in many mineralizations in the wes-
tern part of the Nizke Tatry Mis. (localities of Staré Hory, BaldZe, Raztoc-
no, Nova MaSa elc.). The influence of the synchronous porphyric volcanism
is evident, particularly as concerns the origin of barium and sulphur.

Thermoluminiscences has been studied on two barites. It is of medium
(the peak area 43 cm’) to extremely high intensity (221 cm®). The latter
value is a result of barite contact with a higher-radioactive environment. The
higher radioactivity was likely caused by the effusions of porphyric and
tourmalinic rocks.

The sulphur isotopes have been studied also in the barites and galenas
samples from Milos Island [Greece). The number of analyses is small [only
one analyse of each sample] and the results should therefore be regarded
only as informative [table 3).

As seen, the sulphur from the Milos Islands barites is also of homogenous
isotopic composition, which approaches that determined in Bacuch barites.
This is obviously due to a related genetic type of the two minerals. The two
localities represent a lype of volcanogenic harites, depending on the syn-
chronous acid to intermediate volcanism,

On the contrary, the isotopic composition of sulphur from the galena of
Milos is essentially different, most probably because of a different para-
genelic and chronological position of galena relative to barite. The predo-
minance of light sulphur isotopes in galena may be due, e.g. to the fractio-
nation and enrichement of solutions in light sulphur from the sea-water, or
of the contamination by biological sulphur, which is a frequent phenomenon
in ore forming processes.

Isotopic analyses have not been made on the barite samples from the
Kremikovei locality (Bulgaria), since they are so intensitely intergrown with
the carbonales, sulphides and oxides ol Fe.
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Genetic conditions of barite origine

The studies performed on the barites from Bactch, from Bulgarian de-
posit Kremikovei and from Greek deposit on Milos Island allow the following
general conclusions to be drawn:

— Barites of all these localities are stratiform and make up concordant
bedded bodies in the country rocks of different age.

— The barite from Bacuch yielded Dictiolriletes spores (Richardson
]. B, 1969] of Devonian age, i.e. synchronous with the country rocks.
This age also corresponds to that of Pb isotopes of galenas from some
sulphidic deposits in the Nizke Tatry Mts. (Kantor J. — Rybar M,
1964).

The fossil finds of similar type have been described from the Meggen
deposit of stratiform barite in the Federal Republic of Germany by Zimme r-
mann R. A, — Amstutz G. C. (1971) and by Plumer L. N. (1971) from
the U.S.A.

The Devonian age of stratiform barites from Baciich coincide with the most
important barite-bearing epoch in Europe and North America. Major deposits
of this type are known from Arkansas, Nevada, Mississippi States, from
Rammelsberg and Meggen in Germany, from Ireland etc.

— The interior structure of barite layers at the Bacuch locality is distin-
guished by rhythmic alteration of sulphide, carbonate, sulphate and
oxidic bands. A. similar structure with bands analogous composition
has been most recently described by R, A, Zimmermann [1869,
1976), J. V. Mills et al. [1971) and many others from the stratiform
barite deposits or occurrences in the USA, Canada and Europe.

— The rhythmicity of the barite layers shows facial changes in the hori-
zontal direction and indications of graded bedding of the same types
as was described from many stratiform deposits by R. A, Zimmer-
mann, G.C. Amstutz etal (1964, 1971).

— The sulphide-sulphate rhythmites are distinguished by an asymeiric
vertical zoning. At the base precipiated as the oldest mineral pyrite,
higher up chalcopyrite, which was followed by sphalerite and still
higher by galena. The youngest and spatially uppermost is barite, which
makes up separate rhythmites. R. A, Zimmermann [(1969) described
a similar pattern from the barite deposits in the USA and Europe, and
P.Gilmour (1976) from Canada, Germany and Ireland.

— The mineral composition of the barite layers from Bactuch and other
localities studied is the same, irrespective of their age. The essential
mineral is invariably barite, and limonite, quartz, pyrite, carbonates
are admixtures. Galena, sphalerite, chalcopyrite and tetrahedrite are
accessory minerals. Rare or accessory minerals are biotite, arsenopy-
rite, amphibole and sphene-rutile. Native sulphur occur only at the Mi-
los Island.

— The barite localities described by the authors cited above have an ana-
logous chemical composition. The chemistry of the barites examined is
roughly identical, with strontium contents within the 0,5—2,1 % ran-
ge. Other components are the same at all localities, being represented
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only by hundredths to thousandths of one per cent, which corresponds
to the microscopic image of the samples.

The small thickness of barite layers did not allow to study the chan-
ges in Sr contents in more detail, as it was examined by R. A. Zim-
merm an (1976) on many North American deposits. At the Bacich
deposit, the increase of strontium towards the higher lying barites
layers has been observed, consistently with the observations of R. A.
Zimmerman (1976), R. Starke (1964), P. V. Cuchrov — L. P.
Jermilova (1970) etc.

In the sense of Zimmermann (1976) the Sr contents in the bari-

tes, which was studied, may be denoted as medium. This author believes
the main cause of the different Sr contents in barites to be the velo-
city of its precipitation from the solution: the longer they were pre-
cipitated, the smaller are their contents, and vice versa.
Another factor controlling the Sr amounts in barites is the salinity
of sea water (Turekian K. K. — Wedepohl K. H, 18961; Wede-
pohl K. H, 1969; R. Starke, 1964; G. Striibel, 1967; Church T.
M., 1970, Plumer L. N, 1971; K. Fisher — H. Puchelt, 1969, 1972;
Bostrom K. et al.,, 1973; Renfro A, R. 1974, and others.). At the
high salinity of sea water the Sr contents in barites are low, whilst
they are high where the salt contents was low [e.g. under estuarian
conditions].

At the Bacuch locality, the contents of Si0,, Fe, Mn, Ca also increase
in upward direction, which is in agreement with the microscopic image
of barites. The elements Sb, Hg, Cu and Ag increase in barite layers
towards the younger deposit types. R. A, Zimmermann (1976) re-
vealed the same relations at the deposits of the USA and Canada.

At all the localities studied the barites are located in the volcanogenic-
-sedimentary formations containing porphyroids and tourmalinities (Ba-
cich), or diabases (Kremikovei), or andesites to dacites [Milos). A. C.
Dunham — J. S. Hanor (1967) pointed out the importance of the
relationship between Ba and K (orthoclase, microcline etc) under these
circumstances.

At the localities that were affected by metamorphism [(Bacich, Kre-
mikovci]) the barites shows a prominent undulosity and extinction in
two or even three directions. In some cases it is possible to recognize
the time sequences and intensity of the individual planes of extinction,
which according to . M. Vokes (1968) and A. M. Mookerjee (1976) ma-
kes it possible to assess the progressive or retrograde type of the succes-
sive metamorphic phases.

Barites that suffered metamorphism do not contain antimony and
mercury. These, however, occur in the barites of the younger forma-
lions (Kremikovei, Milos).

The sulphur isotopes in barites of various regions show identical values
in the stratiform deposits and in the epigenetic veins as well in case
they occur in these region. In such cases the genesis of epigenetic
barite veins is accounted for by the remobilization from the older
stratiform mineralizations. These instance have been registered by G.
Anger et al. (1960) from Rammelsberg and by A. C. Dunham —
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J.S. Hanor (1967) from the barite deposits of Nevada, Idaho, Was-
hington and elsewhere.

From this point of view it is remarkable that the sulphur isotopes
from the barites of different types in the Nizke Tatry Mts. (J. Kantor
— J. Durkovicova, 1977) show the same composition regardless
of their occurrences in barites of the siderite, siderite-polymetallic, po-
lymetalic or antimonite veins.

From the above it may be concluded that in all barite types descri-
bed from Nizke Tatry Mts. the origin of barite could be common. The
primary occurrences were the stratiform, sedimentary-volcanogenic ba-
rites in Lower Paleozoic [Devonian). Through metamorphism and mo-
bilization and or remobilization repeated in several epochs barite was
removed from stratiform deposite into hydrothermal veins associated
with different ore formations.

Translated by M. Zarubové
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