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Preface

The UNESCO/IUGS correlation programme IGCP 443 Magnesite and
Talc — Geological and Environmental Correlations started in 2000 for 5 years’
period. The proposers of the project were Dr. Martin Radvanec, Slovakia; Prof.
Walter Prochaska, Austria; Prof. Antonio C. Gondim, Brazil and Prof. Basile
Christaras, Greece. These scientists later became the leaders of the project as well
as of individual thematic research groups; the leader of the environmental the-
matic group became Prof. Cai Keqin from China.

The main aim of ongoing correlation is upgrading of knowledge about
magnesite and talc in four thematic groups: (1) Geology and structure of magne-
site and talc deposits, (2) Geochemistry, petrology and mineralogy, (3) Methods of
exploration, investigation of the raw materials and processing, as well as (4)
Geoenvironmental models.

Presented Introductory Newsletter widens scientific message presented du-
ring both, the IGCP 443 Inaugural Meeting in Rio de Janeivo, Brazil, in August
9, 2000, and the first field correlation on talc deposits of the Parand State, Brazil,
August 14-17, 2000, prepared and led by Antonio Carlos Gondim, the IGCP 443
3" project leader.

The intention of this Newsletter, being “an introductory one”, is to reflect
the-state-of-the-art about magnesite and talc in numerous, prevailingly leading
worldwide producers of this raw material. Presented knowledge will serve as a
basis for further correlated research. Despite the fundamental classification and
genetic aspects of magnesite mineralization were already summarized in [1980s
by German and Austrian geologists in the monograph Magnesite by Moller er al.
(1989), our Newsletter maintains untouched original interpretations and classifi-
cations valid in individual countries. Further upgrading of magnesite and talc
knowledge in widened thematic range will be the topic of following IGCP 443
correlations and annually will be summed up in Newsletters and final monograph
Magnesite and talc.

December 2000

Martin Radvanec, Walter Prochaska and Zoltdn Németh
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Magnesite and talc in Brazil related to the world context

ANTONIO CARLOS GONDIM

Federal University of Parand. Geological Department, 80540-230 Curitiba. Brazil,
gondim@gcologia.ufpr.br

(Received 26. 10. 2000)

Abstract

The main reserves of magnesite in the world are located in China, North Korea, Russia, Brazil, Tur-
key. India. Slovak Republic, Greece. Spain and Austria. The world’s main talc reserves are present in
China, USA. Japan, Brazil and Korea Republic. The largest producers of magnesite are represented by

UNélSl g China, Russia, Turkey, Brazil. Slovak Republic, North Korea. Austria, Greece, Spain, India. Australia
and Canada. For talc production the pointed out countries are China, USA. Japan. Korea Republic,
India and Brazil.

IGCP 443 The magnesite deposits of Brazil are formed by sedimentation and orogenic metamorphism. In this

country the talc deposit genesis is by metamorphic and hydrothermal processes. The exploration of
magnesite and talc in Brazil considers lithostratigraphic, lithologic. structural and morphologic controls
of the deposits. In Brazil, the use of talc is mainly in ceramics, followed by indutries of chemitry pro-
ducts, cosmetics, soaps. candles. feed and others. The magnesite and talc deposits in all Brazilian dis-
tricts are exploited by open pit methods. This kind of exploitation causes environmental impacts mainly
on soil and natural ecosystems. but degraded arcas have usually been recuperated.

Key words: magnesite and talc, reserves, production, genesis, exploration. environmental impacts, Bra-

zil and world

Introduction

Brazil has very important deposit districts of magnesite
and talc. From the viewpoint of the world production,
Brazil is the fourth country in reserves of magnesite and
talc in the world.

The main reserves of magnesite are located in China,
North Korea, Russia, Brazil, Turkey, India, Slovak Re-
public, Greece, Spain and Austria (Table 1). The world’s
main talc reserves are present in China, USA, Japan, Bra-
zil and Korea Republic (Table 3).

At the rank of production, Brazil appears as the fourth
country in magnesite and sixth in talc. The largest produ-
cers of magnesite are represented by China, Russia, Turkey,
Brazil, Slovak Republic, North Korea, Austria, Greece,
Spain, India, Australia and Canada (Table 2). For talc pro-
duction the pointed out countries are China, USA, Japan,
Korea Republic, India and Brazil (Table 4).

Magnesite in economic context

The main world magnesite and talc districts distribution
is exhibited in Fig. . The world reserves of magnesite
with division into individual countries are demonstrated
inTable 1 and the production of natural magnesite by the
supreme producers is in Table 2.

The last Mining Annual Review (1999) specified in its
editorial about industrial minerals, that the past year had
been grisly for world magnesia markets, and was characte-

rized by oversupply, low prices and temporary closures.
The price of magnesite in 1998 varied between US$ 165
and US$ 280 per tonne, depending of the purity.

In Brazil, the State of Bahia supplies 98 % of the mag-
nesite production, being followed by Ceara State that pro-
duces 2 %. The main magnesite districts located on the
map of Brazil, two in Bahia State and one in Ceard State,
are present in Fig. 2. The annual production of natural
magnesite in Brazil is 1,2 million of tonnes.

The magnesite use in Brazil is mainly in refractory in-
dustries with products for the iron and steel metallurgy.

Tab. 1
Magnesite reserves in the world

Countries % Magnesite reserves (10° t)
China 28.8 1,000,000
North Korea 21.6 750,000
Russia 21.0 730,000
Brazil 52 180,000
Turkey 4.6 160.000
India 1.3 45,000
Slovak Republic 0.8 30,000
Greece 0.8 30,000
Spain 0.8 30.000
Austria 0.6 20.000
Others 14.5 505.000
Total 100.0 3.,480.000

Source: DNPM — Sumario Mineral (2000)
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Fig. 1. Main magnesite and talc districts in the world.

Tab. 2
World production of natural magnesite

Countries % Production magnesite (10° t)
China 46.98 8.500
Russia 12.16 2.200
Turkey 7.74 1,400
Brazil 6.63 1,200
Slovak Republic 5.53 1.000
North Korea 4.42 800
Austria 3.59 650
Greece 3.59 650
Spain 2.76 500
India 2.06 372
Australia 1.98 359
Canada 1.10 200
Others 1.44 260
Total 100 18,091

Source: Mining Annual Review (1999)

80 % of the Brazilian production is represented with dead-
burned magnesite used in cement and glass industries. Ad-
ditional, caustic magnesite products (20 %) are used in
fertilizer, abrasive, animal feed and another chemical in-
dustries (Correia, 2000).

Geological setting of Brazilian magnesite districts

The magnesite reserves in Brazil reach 180 million of
tonnes. The magnesite deposits are situated mainly in

Rlo de
¥ *Jarelro

258

Fig. 2. Magnesite districts in Brazil.

two districts in the Bahia State, presenting 85 % of the
total Brazilian reserves and in the Ceara State, providing
15 % of reserves. As shown before, these states are the
only producers of magnesite in Brazil.
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The Bahia stratiform deposits of Brumado county, Serra
das Eguas district, are hosted by the meta-volcanosedi-
mentary sequence with dolomite marbles, calc-silicate
rocks, quartzites, BIF (banded iron formation) and ortho-
amphibolites. This sequence belongs to the Archean (o
Early Proterozoic greenstone belts in the Sdo Francisco
Craton (Queiroz, 1997). The genesis of ore deposits in
Serra das Eguas district is complex. The magnesites are
formed by sedimentation and orogenic metamorphism.
Another magnesite-bearing district in Sento-Sé county is
located in the north of the Bahia State. In this district the
magnesite deposits are formed by Early Proterozoic oro-
genic metamorphism of dolostone. The host sequence is
known as Castela unit (Oliveira, 1997). The magnesite
districts of Bahia are accompanied with talc deposits. The
origin of talc deposits is explained with metamorphism
and related hydrothermal activity.

Magnesite deposits in the Ceard State of NE Brazil are
located in the the Tguatu county of José de Alencar dis-
trict. Deposits are associated with Late Proterozoic mag-
nesite-dolomite marbles (Casaes, 1997) and belong to se-
dimentary types. Relating talc mineralization was formed
during the metamorphic reworking by magnesite and sili-
ca reaction.

Talc

In the last ten years, the worldwide talc production has
been maintained in the range of 9 and 8 million of ton-
nes.

The trend without growth has been attributed to the ef-
fect of global economy that also did not grow as well as
to the Asian financial crisis. Yantang and Luping (2000)
suggest that one of the causes of this situation is the use
of substituting minerals for talc as an industrial filler
mineral, such as calcite and kaolin in paper industry; wol-
lastonite and nepheline syenite in pottery and porcelain
industry; calcium carbonate, kaolin, mica and wollastonite
in the paint and coating industries; bowlingite rock
(which contains talc in its composition), chlorite and mi-
ca in the roofing industry.

Tab. 3
Talc reserves in the world

Countries Talc reserves (103 t)
China 1,000,000
USA 544,000
Japan 200,000
Brazil 178,000
Korea Republic 18.000

India 9,000

Sources: DNPM, Sumario Mineral (2000), USGS, Mineral Commodity
Summaries

The main world reserves of talc, distributed in indivi-
dual countries, are demonstrated in Table 3. Brazil is the
sixth producer of talc in the world being preceded by Chi-
na, USA, Japan, Korea Republic and India. Table 4 pre-

sents an information about the talc production in the
world. The whole production of talc in Brazil is 460,000
tons.

Tab. 4
Talc production in the world in 1999

Countries % Talc production (10* t)
China 28.0 2,300
USA 1.6 954
Japan 11.5 950
Korea Republic 10.1 830
India 6.7 550
Brazil 55 460
Others 26.5 2,170
Total 100.0 8,214

Sources: DNPM, Sumario Mineral (2000). USGS, Mineral Commodity
Summaries, February 2000

Geological setting of Brazilian talc districts

The Brazilian reserves of talc plus pyrophyllite
(178,000,000 tonnes) are mainly situated in the states:
Minas Gerais (49 %), Bahia (30 %), Paranad (15 %) and
S3o Paulo (4 %). There are also some reserves in Rio
Grande do Sul, Goids, Piauf and Ceard. The pyrophyllite
reserves are almost exclusively in the Minas Gerais State,
containing 99.96 % of the pyrophyllite reserves in Brazil.
Nevertheless, the Parand State is the talc production lea-
der in Brazil, with 50 % of national production. This sta-
te is followed in talc production by Bahia (25 %), Sao
Paulo (24 %) and Minas Gerais (1 %). The production of
the raw material (talc + pyrophyllite) in Brazil is 460,000
tonnes, which means 300,000 tonnes of talc and 160,00
tonnes of pyrophyllite (Campos, 2000).

GERAIS

S Riode
Uaneiro

;- 25°S

Fig. 3. Talc and pyrophyllite districts in Brazil.
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Talc deposits in the Parand State are situated in the regi-
on of Castro and Ponta Grossa counties. The host rocks
are dolomite marbles in a metavolcanosedimentary sequen-
ce of the Itaiacoca Group of Late Proterozoic age. The
mineralization has metamorphic and hydrothermal origin.

Talc deposits of the Bahia State are associated with
magnesite mineralization in the Serra das Eguas and Sen-
to-Sé districts. They are of Archean to Early Proterozoic
ages. Their genesis was caused by metamorphic and hyd-
rothermal processes.

Talc deposits in the Minas Gerais State are situated in
the counties: Caranaiba, Caranda, Ouro Preto, Ouro Bran-
co and Nova Lima. Inside the last mentioned county the
biggest talc/pyrophyllite reserves in Brazil occur, being
associated with serpentine bodies. They are mined because
the serpentine is used in the steel industry (Lara Filho,
1997).

Talc deposits of Minas Gerais State originated mainly
by hydrothermal alteration of ultrabasic igneous rocks.
The pyrophyllite deposits of Minas Gerais State are asso-
ciated to Archean metavolcanic rocks of basic and ultraba-
sic character. The genesis of these deposits is metamor-
phic-metasomatic. They are generally mined as soap-
stone.

Small talc districts are situated also in others states of
Brazil (Fig. 3).

The talc in Brazil is used in ceramics (tiles, floors, ar-
tistic and electric wares), porcelain, refractors, papers,
rubbers, fertilizers and agriculture defensives; veterinary
products, cosmetics, soaps, candles, plastics, paints, food
industries (rice, soya, oil, sweets, chewing gums), color
pencil, soldering, explosives, sculptures and decoration
pieces. The major talc consumers are ceramics (66 %),
chemicals (8 %), cosmetics, soaps and candles (4 %), feed
industry (3 %) and others (19 %).

Exploration, mining and environmental aspects
of magnesite and talc districts in Brazil

The exploration of magnesite and talc in Brazil consi-
ders the several controls that are common in this type of
deposits. At the Parand talc district, for example, the ex-
ploration is guided by following controls (Gondim,
2000):

I. Lithostratigraphic control: Itaiacoca Group (Late
Proterozoic).

2. Lithologic control: dolomite marbles.

3. Structural control: fault systems.

4. Morphologic control: vertical dolerite dykes and
quartizites layers. These rocks are more weathering resis-
tant than the host dolomite marbles. They protect the talc
bodies against the erosion.

The deposits of magnesite and talc in all Brazilian dis-
tricts are exploited by open pit methods.

The open pit mines cause environmental impacts on
soil, but the recuperation of degraded areas is done. In or-
der to dry extracted magnesite and talc, it is necessary to
employ ovens. Gas or wood with continual reforestation
are good choices as combustible for these ovens and it is
possible to avoid the use of another kinds of natural vege-
tation which were commonly used in the past.

Acknowledgements. Our acknowledgement belongs to UNESCO and
1UGS for the financial support of the IGCP 443 Magnesite and Talc.

We would like to express our thanks to the geologists Ricardo Ber-
nardo Dias. Manoel Luis Camlofski, Luciano Cordeiro de Loyola and
professor Luiz Eduardo Mantovani of Brazil for fruitful discussions
during the field correlation on talc deposits in the Parand State.

Thanks are extended to Martin Radvanec and Zoltin Németh of
Slovak Republic. the first leader and secretary of the IGCP 443, for
the information exchange during the project development.

References

Campos, L. E. G.. 2000: Talc and pyrophylite. /n: Mineral Summary
2000. DNPM, Brasilia, Brazil, 20, 103—104.

Casaes, L., 1997: Dep0sitos de magnesita da regido de José de Alen-
car. Ceara. In: Schobbenhaus. C. Queiroz. E. T de & Coelho, C.
E. S. (Eds.): Principais depdositos minerais do Brasil. Rochas e mi-
nerais industriais, Parte C, 4, 634.

Correia, D. M. B., 2000: Magnesite. In- Mineral summary 2000,
DNPM, Brasilia, Brazil, 20, 69-70. )

Gondim, A. C.. 2000: First field correlation. Talc deposits of the Para-
na State — Brazil. IGCP — 443, Curitiba. Parand, Brazil, 14.

Lara Filho. J. de. 1997 Geologia do talco e pirofilita. /n. Schobben-
haus, C. Queiroz, E. T de & Coelho, C. E. S. (Eds.). Principais
depdsitos minerais do Brasil. Rochas e Minerais Industriais. Parte
C. 4, 529-544.

Mineral Commodity Summaries, 2000 [n: Mineral Commodity Summa-
ries, USGS. Reston. VA, USA. 198 p.. www.usgs.gov

Mining Annual Review, 1999: Mining annual review 1999. London.

Oliveira, V de P., 1997: Depésito de Magnesita de Sento Sé, Bahia.
In. Schobbenhaus, C. Queiroz, E. T de & Coelho. C. E. S. (Eds.):
Principais depdsitos minerais do Brasil. Rochas e Minerais Indus-
triais. Parte C, 4, 634.

Queiroz, E. T de. 1997 Geologia da magnesita. In: Schobbenhaus,
C. Queiroz, E. T de & Coelho, C. E. S. (Eds.). Principais depdsitos
minerais do Brasil. Rochas e Minerais Industriais, Parte C. 4. 634.

Sumdrio Mineral. 2000: Sumario mineral 2000. DNPM. Brasilia. Bra-
zil, 20. 120.

Yantang. Y & Luping, M.. 2000: Substituting talc. The view from Chi-
na. Industrial Minerals, February, 2000, p. 47-51.



Mineralia Slovaca, 32 (2000), 521-526

Talc occurrences in the state of Bahia, Brazil:
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Abstract

125 occurrences of talc are reported in the State of Bahia, Brazil. They occur in four distinct geolo-
gic terranes which are primarily formed by the (I) Archean granulites, (II) migmatitic gneisses of Pa-

leoproterozoic age. (III) chemical sediments hosted in Paleoproterozoic volcanosedimentary comple-
xes, and (IV) Transamazonic and older granitic rocks, that are intruded in the previously cited terranes.

Talc resulted from metasomatism of preexisting rocks by the action of metamorphism and hydrothermal

IGCP 443
phism.

processes. [t is also suggested that, in the (IV) type terranes, where talc is in association with chemical
sediments it may be derived from the original magnesian-rich silicate mineral by effect of the metamor-

Key words: talc, Precambrian deposits. State of Bahia. Brazil.

Introduction

In the last decade the Brazilian talc production has been
lower than 300,000 tonnes per year. In 1996 it reached
297,669 tonnes (UMB/DNPM, 1997), from which the
Bahia State participated with about 15 %.

In this paper the major geologic features of the talc de-
posits of the Bahia State are presented on the base of the
main geologic characteristics of the host lithologies, the
mineralogy of the talc occurrences, and the ralcification
processes. It is hoped that these data will shed some more
light in the understanding of the genetic processes of
these deposits.

Geologic framework

The occurrences of talc are distributed in four different
kinds of geologic terranes which are termed (I) Archean
granulitic basement, (II) Paleoproterozoic gneissic mig-
matitic basement (III) Paleoproterozoic meta-volcanosedi-
mentary sequences, and (IV) Enclaves and “roof pendents”
in Transamazonic and Archean granites (sensu latu).

Materials and methods

125 talc occurrences were cataloged by the author from
1979 to 1996. The works from SGM/CPM (1974),
DNPM/MME (1979) and S4 (1982) were helpful to sub-
sidize the geologic classification of the host lithologies.

The study of these occurrences has been performed ta-
King into consideration the following records: (i) identifi-

cation of the host geologic terrane, (ii) size and shape (the
geometry) of the deposit, (iii) mineralogy and zonation,
(iv) quality and use, and (v) genetic aspects.

The distribution of catalogued depositin in geographic
quadrangles (Q) is demonstrated in Fig. 1. Each Q is limi-
ted by 1° geographic coordinates. The amount of deposits
reported in each Q is indicated by the number within it. In
Fig. | the boundaries of the Paleoproterozoic and Archean
terranes are also delineated. The distribution of the meta-
volcano-sedimentary sequences is shown in Fig. 2.

Archean granulitic basement (Gl)

It is defined within the Atlantic Belt by Barbosa (1995)
for the high grade metamorphic rocks of the easternmost
portion of the Sao Francisco Craton in the State of Ba-
hia. It was less affected by the tectonothermal and mag-
matic events that took place in the craton during the
Transamazonic cycle (2.6 to 1.8 Ga). Its Rb/Sr isochrons
range from 2.2 to 3.1 Ga (Barbosa, 1995), and its litholo-
gic complexity increases from the seashore to the interior
of the country where it gradually changes into the gneis-
sic migmatitic complex.

The talc occurrences in Gl are restricted to a sole depo-
sit in Q 39-40° W/11-12° S and two deposits in Q
40-41° W/13-14° S. It is of interest to enhance the fact
that there are more than 40 occurrences of vermiculite in
the Gl terranes and that they were formed owing to the
metasomatism of alkaline pegmatites. Most of vermiculi-
te deposits, mainly those located northward of the Ipira-
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Gaviao-Ponto Novo belt, in the Q 39-40° W/11-12° S,
are associated with apatite and, excepting the vermiculite
occurrence placed at the neighbourhood of the town of
Jequié, they are barren in talc.

Three deposits of talc, which are above quoted, are con-
cordant small lens-like bodies up to 100 m in length and
10 m in width. The talc is laminar and in colour it varies
from green to white. It is associated with chlorite and
chrysotile and in the deposit which is located in the south-
easternmost part of the Q 40—41° W/13-14° S (Jequié)
with vermiculite.

Paleoproterozoic gneissic migmatitic basement (GM)

The gneissic migmatitic terranes are part of the Transa-
mazonic mobile belts that were deeply affected by the
tectonothermal and magmatic events that took place since
the end of the Archean and were marked by intrusions of
granites, syenites and adamellites and the development of

(rifting accompanied by peralkaline volcanism and deposi-
tion of chemical and subordinately clastic sediments. The
rocks which are derived from these volcanic and sedimen-
tary materials constitute the metavolcanosedimentary
sequences that will be described next.

The occurrences of talc in the GM correspond to 60 %
of the total of the reported talc deposits. They are lens-
like bodies which are concordant to the structural trend of
the host lithologies. In spite of they tend to be more
elongated and thick than those described for the Gl terra-
nes, they rarely exceed to 200 m in length and 10 m in
width. The talc from these deposits varies from laminar
or schistose to massive. It may exhibit a variety of colour
from white to several shades of green and grey.

Three categories of talc are recognized in the(GM terra-’

nes. They correspond to those deposits which are the pro-
duct of talcification of (i) small mafic-ultramafic bodies,
being similar to that occurrences of the Gl terranes, (ii)
thin lenses of chemical sediments, originally banded fa-
cies of BIF, and (iii) as in (i) and (ii) but the deposits are
“at or nearby the contact with the granitic intrusions. The
talc characterized in both (ii) and (iii) categories is asso-
ciated with a complex mineralogy that includes tremolite-
actinolite, chlorite, schorl, and quartz, and they can grade
into, or be associated with the calc-silicate products of the
intense metasomatism on carbonate-rich BIF facies.

Paleoproterozoic metavolcanosedimentary sequences

The most important occurrences of talc are those loca-
ted in the Paleoproterozoic metavolcanosedimentary se-
quences (black areas in Fig. 2) that occur in the central
belt of the do Sao Francisco Craton. Carvalho and Evan-
gelista (1992) grouped these sequences into three areas
(Fig. 2). The Area I comprises the Xique-Xique, Barreiro-
Colomi, Casa Nova and Sobradinho metavolcanosedi-
mentary sequences; the Area II contains the Boquira and
Riacho de Santana metavulcanosedimentary sequences,
and finally the Area III, that, from the east to the west
borders comprises the Contendas-Mirante, Umburanas,
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Guajeru, Brumado, Ibitira, Cacule, Licinio de Almeida
and Urandi sequences. The geology of these lerranes was
described by several authors (e. g. Carvalho, 2000; Car-
valho and Albuquerque, 1996; Carvalho et al., 1982,
Costa and Silva, 1980; Cunha et al., 1992; Marinho et
al., 1979; Neves, 1980; Oliveira, 1981 and Souza, 1990).
They are stratigraphically laying on and infolded into the
gneissic migmatitic basement and basically they are made
up by a complex association — the reason why they are
also termed “Complex” — that includes acid to intermedia-
te volcanic rocks of peralkaline character, derived schists
and phyllites, chemical sediments and locally, pelitic and
psammitic sediments. The chemical metasediments are
described by Carvalho (1982, 1988, 1991), Carvalho et
al. (1982, 1995), Machado (1983), Rocha (1985), Souza
(1990) and Souza (1992) as facies of banded iron, iron-
manganese, manganese and iron-poor limestone (iron-
-poor carbonate rich facies) formations. Thick layers of
magnesite are interbedded in the later type of chemical
formation. There is no stratigraphic control for the che-
mical sediments. In many places they have a gradual con-
tact with the GM basement and in these places — in a si-
milar way to that one observed for the deposits at the vi-
cinities of the granitic (sensu latu) intrusions — it is fre-
quent the association with calc-isilicate rocks and the pre-
sence of talcification. These metasomatic zones are easily
reported in places where the metavolcanosedimentary
rocks occur as “island™ in the gneisses and migmatites or
they constitute “roof pendants™ in the intrusions.

The number of occurrences of talc deposits in these ter-
ranes indicates that they are second in position and that
they rank first in terms of reserves and production. The
following categories of talc deposits are considered here:
(a) pockets of talc in the magnesitic and dolomitic hori-
zons representing a common situation in the iron-poor
carbonate-rich facies and where the talc presents a silky
feeling, laminar and massive habits and grey colour, (b)
stratabound veinlets of talc filling fractures in the litho-
types that stand up the chemical facies described in (a) —
that is the iron-poor carbonate-rich facies; such talc is
soft-massive and normally white, (c) conformable stratum
or strata within the iron-poor carbonate-rich facies, where
the talc exhibits a white colour and a homogeneous soft-
massive habit, (d) at the contact zone between these li-
mestones and the gneissic migmatitic basement. The talc
has the same physical aspects and mineral association as
those reported for the type (ii) described for the gneissic
migmatitic terranes and, in both the situation, they may
be in association with the calc-silicate hornfels, and final-
ly (e) talc occurs at the contact zones between the volca-
nosedimentary sequences and the granitic intrusions or
near these zones, where the talc exhibits whitish shades
of colour, massive to porous habits and is the presence of
calc-silicate rocks is common.

The most economically important talc deposits are
those that occur in the Sento Sé (or Barreiro-Colomi)
(Q 41-42° W/9-10° S) and in the Brumado (or Ibitira-
Brumado) (Q 41-42° W/13-14° S) sequences. They are
also of good quality and may be used as row material in
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many industries that adopt exigent requirements as it is
the case of perfumery (cosmetics) and pharmacy. Their re-
serves have been estimated over 15 million tonnes. Only
for the Brumado metavolcanosedimentary sequence that
includes the famous Serra das Eguas deposits, the reserves
have been calculated in more than 12 million tonnes. The
more recent talc production in the State of Bahia basically
comes from this region and it is about 45,000 tons per
year. This amount represents only 15 % of the Brazilian
annual production of talc (UNB/DNPM, 1998).

Enclaves and “‘roof pendants” in the Transamazonic
and Archean granites (sensu latu)

Intrusive plutons and stocks of granites, syenites, mon-
zonites, granodiorites and intermediate rocks such as
monzosyenites and adamellites occur all over the Paleo-
proterozoic terranes of the Sdo Francisco Craton in the
State of Bahia. In size they outcrop in areas that may ran-
ge from a few hundred square meters to more than 4,000
km?, the last value being estimated for the Guanambi-
Riacho de Santana Intrusive Complex.

From few known talc occurrences recorded in these ter-
ranes one is located in Q 41-42° W/[4-15° S and three
others in Q 40-41° W/14-15° S, being hosted in grano-
diorites. They constitute small deposits of few tens of
meters long and less than 4 meters in width. The mineral
association includes a wide variety of minerals other than
talc such as variable amounts of magnesian amphiboles
(tremolite-actinolite), chlorite, quartz and tourmaline (dra-
vite and schorl). It must be pointed out the important role
of the intrusive processes in the control of the talcifica-
tion when deposits occurred nearby mafic-ultramafic bo-
dies of pyroxenite-gabbro-norite (e. g. Q 41-42° W/14-15°
S) and serpentinite (e. g. Q 40-41° W/14-15° S) composi-
tions. The talc derived from these mafic-ultramafic rocks is
also associated with chlorite (penninite) and crocidolite.

Genetic discussion

The works carried out till present led to conclusion that
the studied talc occurrences are the result of talcification
that took place from one of the following mechanisms:
(A) metasomatism of preexisting lithotypes, (B) simple
metamorphic evolution of the magnesian silicate chemi-
cal sediments, either associated or not with carbonates, as
well as evolution of magnesian carbonates like those that
occur in the iron-poor carbonate-rich facies. Related to the
(A) mechanism, the transformations occurred:

A.l. on the mafic-ultramafic bodies which are enclo-
sed in the Gl and GM complexes of the Archean/Paleo-
proterozoic basement;

A.2. on the chemical sedimentary facies of silicate
and carbonate types of the BIF;

A.3. on the chemical sedimentary facies of iron-poor
carbonalte-rich type that occur stratigraphically associated
to the BIF. This kind of limestones are typified by the
presence of thick levels of dolomite and magnesite and
they bear the most important deposits of talc which occur

in the metavolcanosedimentary sequences of Sento Sé
(also termed Barreiro-Colomi) and Brumado (also termed
Ibitira-Brumado).

Metasomatism

The geological processes that led to metasomatism of
the above specified lithotypes (mafic-ultramafic rocks and
magnesian limestones) are related to:

A.1 — Action of CO,-rich hydrothermal solutions,

A.2 and A.3 — Action of SiO,-rich hydrothermal solu-
tions.

The CO, of the hydrothermal solutions that acted on
the magnesian silicates, at least for some deposits. could
be derived from decay of preexisting carbonates by ther-
mometamorphic processes that took place during the
Transamazonian tectono-thermal and magmatic events,
The formation of calc-silicate rocks in specific sites sup-
port this idea.

The silica necessary to explain the talcification of the
magnesian carbonates was probable supplied by the intru-
sive processes. It was important also in the generation of
the calc-silicate hornfels. Pockets, fracture-veins and vein-
lets wich are filled with talc in the chemical sedimentary
facies of the metavolcanosedimentary sequences were for-
med by the action of siliceous hydrothermal solutions on
magnesian carbonates, as it was illustrated by Carvalho
and Albuquerque (1996).

Metamorphic evolution

The idea to explain the presence of seams and strata
which are interbedded in the magnesite and dolomite-rich
carbonate facies of the Sento S¢é and Brumado metavolca-
nosedimentary sequences is based on the fact that “in rhe
sedimentary facies of BIF which are metamorphically
set between the green schist to the lower limits of the
amphibolite metamorphic facies, the minnesotaiie is the
mineral phase which results from the metamorphism
of greenalite”. By the fact that the later mineral is a pro-
duct of the diagenesis of iron-magnesian silicate gels, and
that the minnesotaite is an iron-rich variety of talc, it is
probable that the stratiform talc which is found in the
studied chemical carbonate facies may represent an equiva-
lent metamorphic phase. The absence of minnesotaite, in
the talc from the Bahia State is explained by the iron defi-
ciency, the typical mark of the magnesite and dolomite-
rich carbonates that occur associated to these metavolca-
nosedimentary sequences.
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Abstract

The Parand State production of talc of estimated 180.000 tonnes/year represents 50 % of the talc

production of Brazil. The 80-90 % of the raw material production is used in ceramic industry. The talc

UNEIg E occurs in the Late Proterozoic Itaiacoca Group with variegated lithology. Deposits are located in dolo-
mite marbles preferentially near the dolerite dykes and quartzite layers representing harder rocks and
protecting the talc bodies against erosion. These morphological controls of talc deposits location repre-

IGCP 443 sent an important guide to exploration. According to mineralogical constitution, touch, visual aspects

and chemical results the talc of the Itaiacoca Group is regionally divided into five different subregions.

Key words: talc, production, qualitative characteristics, Itaiacoca Group, Parand State

Introduction

In Brazil, Parand State production of talc is estimated
on 180,000 tonnes/year, which represent 50 % of the na-
tionwide production (Campos, 1999). In the past, during
the 1980s, the talc production was about 280,000 ton-
nes/year, and the bigger part (more than 65 %) of the pro-
duction went to ceramic industries (Berg and Loyola,
1987; Loyola, 1987). Nowadays the production propor-
tion for ceramic use is 80-90 %.

The talc deposits are located at the regions of Castro
and Ponta Grossa municipalities. All deposits are mined
by open pit methods.

Geological setting

The talc occurs in the Late Proterozoic Itaiacoca Group
representing a geological structure 10 km wide and a little
more than 100 km long with a NE regional trend. Low
grade metamorphic rocks sequences underwent strong duc-
tile as well as brittle deformation. The talc mineraliza-
tions are concordant with the regional trend of the sedi-
mentary and metamorphic structures.

Sediments of Itaiacoca Group (dolomite marbles, quart-
zites, phyllites, acid and basic metavolcanic rocks) repre-
sent a variegated mixture of facies related to rifting on
continental crust.

Two batholithic granite bodies, situated towards NW
and SE of the talc deposit areas intruded to the metavolca-
nic-sedimentary sequence. These bodies are polydiapiric
granites, mainly syntectonic, dated on 550 Ma (Gondim,
2000).
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The region is penetrated by several Cretaceous vertical
to subvertical dolerite dykes 5-30 m thick, trending
NW-SE (Gondim, 2000).

The talc mineralizatiori is pervasive in dolomite
marbles. The deposits in the Itaiacoca district are hundred
meters long (trending NE-SW), two hundred meters wide
and one hundred meters deep (Gondim, I. ¢.), in Socavdo
district they are less than hundred meters long and 30 me-
ters wide (Souza, 1988).

Types of mineralization

The genesis of the talc is connected with two Kinds of
mineralization processes: regional metamorphism and
hydrothermalism. There are also reworked talc bodies, for-
med by erosion and colluvionar processes (Lima, 1993;
Ribas, 1999; Gondim, 2000).

In Itaiacoca Group also retrograde metamorphism in dolo-
mite marbles is supposed. The talc mineralization, in this
hypothesis, was formed during the temperature decreases.

The bodies of talc always occur near the dolerite dykes
and quartzite layers representing harder rocks than the do-
lomite marbles and protecting the talc bodies against ero-
sion. These morphological controls of talc deposits loca-
tion represent an important guide to exploration.

Chemical and physical characterization
of the talc mineralization

The characterization of 55 samples of talc ore from the
Itaiacoca Group has been made. The samples represent all
kinds of the talc ore produced at the Parana State.
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Fig. 1. The state of Parand in South America.
Tab. 1
Results of the 55 samples
Sample colors % of the samples MgO Fe.O; AlLO;
yellow 55 24t031 % 041t02.2% 0to2 %
white 21.8 21.8t032.1 % 02t04.1 % 0.1to 10.6 %
light brown 3.6 2510303 % ltod % 2t03.7 %
light yellow 29.1 26.6t030.5% 031022 % 02t01.9%
light green 55 24.71029.9 % 1.6t01.9 % 4.7106.1 %
light pink 34.5 16.11031.5% 0.1t03.1 % 0.1t089 %

The chemical results show a big difference in the seve-
ral kinds of samples. From 55 samples, 22 have MgO
higher than 29.5 %, and 10 of them higher than 31%.

The Al,O5 represents an impurity in the talc ore. Some
samples contain more than 8 % of alumina. In these sam-
ples, it is accompanied together with 2-3 % Fe,O; which
means the presence of other clays minerals as impurities.
With Al,O; higher than 4 %, the samples overfired in
1450 °C ceramic tests.

The results of the Cation Exchange Capacity analyses
show that the samples with results higher than | have
also other minerals than talc. Some samples have results
higher than 10, which means that the ore contains clay
minerals as montmorillonite and chlorite in a significant
percentage of mineral constitution.

The presence of clays minerals gives a better resistance
in ceramics produced using these ores. An increase of
temperature in ceramic tests for pure talc ores samples did
not show significant changes and the color after firing re-
mained white. The 67 % of the talc sample results fulfil
requirements for use in white ceramic industry.

Table | demonstrates general results from 55 studied
samples. It is possible to observe that the original color
of the talc, does not mean a better purity.

According to mineralogical constitution, touch, visual as-
pects and chemical results Loyola (1987b) describes qualita-
tive differences of the talc in various localities of the Itaia-
coca Group and divides the area to five different subregions:

1. At the south of the region the important zones of
pure talc are present.
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Fig. 2. Talc regions 1n Parana State.

2. The southwestern zone is characterized with incrca-
sed contents of chlorite and montmorillonite.

3. At the southeast tremolite and chlorite were found.

<. In the middle part of the region. the deposits are rcla-
led to the metavolcanic rocks and regional faults. the talc
ore is powdered and also serpentine was found.

5. In the north. the talc ore is chemically pure but pow-
dered and without soapy aspect.

Further mineral impurities found in the several mines
are quartz, serpentine, montmorillonite, chlorite, tremoli-
te, muscovite, calcite and dolomite.
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Abstract

The reserve base in Slovak Republic is 3.400 million tonnes of magnesium raw material [dentified

116
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world resources of magnesite are total some 12 billion tonnes. and there are also large resources of
magnesium-bearing substitutes such as dolomite, brucite and olivine. Furthermore. magnesium com-
pounds can be recovered economically from well and lake brines and from sea water The latter.

which contains 0.13 % by weight of magnesium, is a major source of this raw material and its com-

pounds.

IGCP 443

The contribution summarizes the production possibities of the Slovak magnesite industry and its possi-
bilities to survive in competition with the world production.

Key words: magnesite, marketing, market segmentation

Introduction

World production of the magnesite clinker, caustic
magnesite and fused magnesite reaches 8,184 million ton-
nes per year (Kendall, 1998).

During the last 5 years world production has decreased
aproximately about 20 %. This was evoked mainly by
the decrease of specific needs of refractory products in ba-
sic branches of consumption, in steel and cement indus-
try. Despite the increase of total world steel production,
the reduced demand for refractory materials causes their lo-
wer production.

Position of Slovak magnesite on world markets
Slovak Republic belongs among the most important

producers of the natural magnesite with 1,600 thousand
tonnes of exploited raw magnesite being 11.4 % in the

Tab. |
Basic indexes about Slovak magnesite

1997 1998
Number of deposits — total 12 9
— from this: expoited 3 4
Reserves — total (Tt - thousand tonnes) 1145428 1143343

— from this: balance researched (Z-1 Z-2) (Tt) 155209 153 354
balance finding (Z-3) (Tt) 652886 652810
not balanced (Tt) 337333 337179
Exploitation (Tt) 1216 1252
Import (Tt) * 20.6 243
Export (Tt) * 249.1 236,7

*index from the tax tariff 2519

world exploitation. Slovak magnesite with its geological
reserves of the raw magnesite — 734 million tonnes parti-
cipates with 5 % on the world production of the magnesi-
te clinker. Ratio of the clinker on the European market is
11 %. Table | shows basic statistical data of the magne-
site industry related to 1. 1. 1999,

In 1998 the Slovak miners exploited 1,572.8 thousand
tonnes of the boose and 877.8 thousand tonnes of concen-
trates were produced. Exploitation decreased in compari-
son with 1997 about 7.9 thousand tonnes, concentrate
production increased about 10.3 thousand tonnes. In com-
parison with 1993 the exploitation of magnesite increased
and was stabilized (Figs. | and 2).

Table 2 presents review of Slovak refractory material
producers with regard to the magnesite clinker and bricks
in 1998.

3000 +— - —

2500 —§ -

2000 ~ —

1500 -

1990 1991 1892 1993 1994 1995 1986 1997 1998

Fig. 1. Development of the magnesite exploitation (Tt).



A. Csikdsovd et al.: Position of the Slovak magnesite on world markets

531

Tab. 2
1000 o 4‘ Review of the Slovak producers of the magnesite clinker and bricks.
900 —
N
800 - < S % §7 Production Production
700 | § \ NV of the magnesite of the basis
600 § s \ \ % § § clinker  building material
1 S .
N N per year per year
500 + § § § §-§-§-§-§ Company (tonnes) (tonnes) Privatization
0 - — ]
280 ) § §-§-§ % § § § SLOVMAG. Inc., Lubenik 120,000 90.000 1994
LOVINIT, Inc., Lovinobaria 60,000 1996
200 ~ § §\ § § § § \ \ Slovak Magnesite works JSC, 300,000 1994
100 \\ \ \ \ \\\ \ \ \— (SMZ) Jelsava
0 & g\\ ;\ ﬁ \\ \-t\\ § VSZ KERAMIKA, 10 000 1992-1996
Ltd., KoSice
1991 1992 1983 1994 1995 1996 1997 1998 MAGNATEC Slovakia Inc., “.5000‘20’000) )
Fig. 2. Development of the magnesite concentrate production (Tt). g?;‘:ga State Enterpr in bankruptcy 5.000 1995
BanskéyBelé
KOMAG. Inc., KoSice (40.000)
in bankruptcy 1996
Tab. 3
Review of the world market with magnesite clinker
Company Type Sign MgO Ca0 SiO, Fe,04 AlLO, CS Crystal
magnitude
Grade LCA1
Premier Periclase S Premier LC 97.2 2.10 0.25 0.20 0.07 8.4 150
Quimica del Rey B RY-99-SAD 98.77 0.80 0.15 0.10 0.10 5.3 115-125
Qmag N Qmag Super 97.0 2.10 0.50 0.10 0.10 4.0 140
Grade Al
Ube Chamical S Ube 98 HD 98.10 1.30 0.35 0.07 0.07 3.7 100
Dead Sea Periclase B CF 99.2 0.70 0.02 0.03 0.01 350 80
Biliton Refractories B Nedmag SD 98.5 0.69 0.13 0.48 0.06 5.3 90-110
Quimica del Rey B RY-99-AD 98.84 0.80 0.15 0.10 0.10 5.3
Magnatech Hacava N Hamag DBP 99.5 0.15 0.04 0.12 0.017 37
Qmag N QmagExtra 96.6 2.30 0.70 0.10 0.10 33 80
Grade B1
Konya KronMagnezit N Sodur 97.0 1.5 0.77 0.50 0.50 2.0 90-100
Magnesita N M-40 96.3 2.9 0.80 0.50 0.08 3.6 160
Radex Group N Low Iron 96.0 1.8~ 0.5- 0.30 0.15 2.0
Grade B2
Kumas N KM Special 96.0 2.0 1.25 0.40 0.10 1.6
Liaoning N 9730 97.3 1.2 0.80 0.6— 02-04 15
0.8
Grade C1
Liaoning N China 9210 925 2.00 2.80 0.90 1.40 0.4
Liaoning N China 9010 90.0 2.50 4.50 1.50 1.70 0.5
Liaoning N China 9510 95.0 1.26— 4-5 0.94- 1.54-19 03
3.0 2,12 0.70
Steetly Magnesia S Britmag 323 90.7 3.10 2.25 3.10 0.70 1.4
Steetly Magnesia S Britmag 222 93.1 2.30 2.20 1.50 1.1
Grade iron magn.
Komag N Flotmag 90.2 3.50 3.50 5.6 0.7 -
Radex Group N Brick Grade 91.0 2.0~ 0.4— 4-6 0.5 5.5
3.5 0.6
Radex Group N High Lime 85.0 6.5~ 1.0 5-8 1.0 6.5-8
8.5
SMZ Jelgava N TS Normal 87.5 3.0 1.0 8.0 0.4 2.54
SMZ Jelsava N TS Special 88.5 25 0.6 8.0 0.3 2
SMZ Jelsava N TS Briket. 88.5 2.8 0.7 7.5 0.3 4
Slovmag Lubenik N TS Standard 89.0 3.0 2.0 9.0 035 1.5
Slovmag Lubenik N TS Special 88.0 24 1.2 8.5 0.25 2.0
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Global view on the magnesite quality is also determi-
ning factor for realization on the market. All new depo-
sits in the world have 92-98 % content of the MgO.

Table 3 indicates qualitative classification of Slovak
magnesite clinker. The review demonstrates, that Slovak
magnesite clinker is classified to the lowest quality class
due to the 8-9 % content of the Fe,O;. Magnesite of sup-
reme quality should have Fe,O5 content not exceeding 1 %.
The content of Fe,O5 in combination with CaO being
also present in Slovak natural magnesite, causes decisive
decrease of the fireproof ability of the clinker and then
also building materials, produced from such clinkers. Broad
use have such products in production of cement building
materials, magnesite and magnesite-chromium building
materials, as well as for nonworking panels in electric
furnaces. Magnesite of these qualitative parameters is ela-
borated also by recent world producers, such as Veitch-
Radex-Didier firm, Refratechnik, Lovinit Lovinobana,
ZM Ropczyce and PMO Krakow. Deposit exploited by
Slovmag Lubenik belongs also to this group. Such buil-
ding materials have been broadly used during the steel
production in Siemens-Martin furnaces recently being
compensated with electrical furnaces and convertors. Ope-
rating conditions of new equipments need glare-defiant
materials with much higher content of MgO. The same
trends are existing also in production of cement building
materials, where clinkers with low iron content, for
example periclase-spinelitical type, are preferently used.

Slovak magnesite industry is decisively orientated to
the export of the production. The export of individual en-
terprises reaches 60-90 %. Recently the products are ex-
ported mainly to Czech Republic, Germany, Italy, Fran-

ce, China, India, Cuba, Canada, U.S.A, Iran, JAR, Aus-
tria, Slovenia and Ukraine. High export range increases
requirements for the products to be competive concerning
their quality and price. Slovak producers have difficult si-
tuation since young Slovak private firms must face to the
strong multinational corporations - mainly from Austria
and Germany.

Certified system of the quality management according
ISO 9000 is unambiguous demand for facing to the hard
competition. Slovmag Inc. Lubenik, Slovak Magnesite
works JSC Jelzava, VSZ Keramika, Ltd. Kogice, Lovinit
Inc. Lovinobana fulfil such demand.

Aproximately 70 % of the products of the magnesite
industry are used for steel industry, 15 % for cement in-
dustry and 15 % for color metallurgy, for ferro-alloy and
lime, for glass industry and for filling of the heat-accumu-
lation furnaces. Systematical monitoring of the qualitative
and quantitative trends in mentioned branches is a necces-
sary requirement for proper research and development
orientation as well as successful business. Steel industry
is main consumer of refractory materials, therefore it is
the main target of the concentrated marketing investiga-
tion made by Slovak magnesite producers.
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Abstract

Magnesite and talc deposits and occurrences in Slovakia are located in Lower and Upper Paleozoic

sequences of Gemericum and Veporicum, two of several tectonic megaunits of Western Carpathians
building the territory of Slovakia. Description takes into account the geological background of minerali-
zation, mineralogy, bulk chemistry and spatial constraints of mineralization into several main zones.

According to the regional competence there are successively described the largest magnesite deposits

IGCP 443

of the western part of Gemericum - Dibrava massif (Dubrava, Mikovd. Jedlovec) and the eastern part

of Gemericum — Kosice deposit, in both cases together with numerous smaller occurrences. The talc
deposits Dlha dolina (located in Gemericum) and Mitnik (area of Veporicum) are characterized by
their interconnection with magnesite mineralization. At the end of contribution the most significant
occurrence of amorphous magnesite near village Hodkovce is briefly described.

Key words: geological setting of deposits, mineralogy, bulk chemistry, reserves, production. Gemeri-

cum, Veporicum

Introduction

Magnesite deposits (Fig. 1) are located in Carbonife-
rous formations of so-called Magnesite Carboniferous
Belt, and only small part of occurrences is in the Lower
Paleozoic rock complexes.

Carboniferous magnesites are, according to the litho-
stratigraphic division of Lower Paleozoic complexes of
Gemericum by Bajanik et al. (1983), situated in in the
upper part of the Ochtind Formation of Dobsind Group,
i. e. in the environment of black schists with intercala-
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tions of metabasalts and their pyroclastics. The age of
formation is according to the trilobites and brachiopods
designated to Namurian B-C (Bouc¢ek and Pribyl, 1960)
and according to conodonts to Upper Viséan-Namurian A
(Kozur et al., 1976). Faunae used for dating was found di-
rectly in magnesite bodies or in their nearest footwall.
Rocks are metamorphosed in the greenschist facies.
Lower Paleozoic carbonatic bodies are located in the
Betliar Formation (formation of black phyllites) - in the
Holec Beds (according to lithostratigraphy by Grecula,
1982). Carbonates are only locally changed to magnesi-

Fig. 1. Magnesite deposits in Slovakia. | — JelSava—Dubrava mas-
sif. 2 — Lubenik, 3 — Kogice, 4 — Hnagta-Mutnik. 5 — Rovné-
-Burda, 6 — Ochtind, 7 — Podre¢any Full circle — exploited mine-
ral deposit, empty circle — non-exploited mineral deposit.
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tes. Siderite and ankerite with local presence of magnesite
are more often. In deeper levels of Lower Paleozoic com-
plexes magnesite was reached by drilling works (localities
Vlachovo, Dlha dolina, MniSek nad Hnilcom). Some oc-
currences of magnesite (Velkd Stef, Martin Sebsk) have
problematic allocation. They are understood to be either
Carboniferous or Lower Paleozoic, developed in the Ra-
kovec Group (Abonyi, 1971).

Small occurrences of amorphic magnesite were found
near Hodkovce in the weathering crust of ultrabasic body
(Zlocha, 1972).

Magnesite deposits of so-called Magnesite Carboni-
ferous Belt are located in the northern zone of Geme-
ricum. Its western part (Fig. 2) contains the deposits in
the segment PodreCany — Ochtind and eastern segment
(Fig. 6) deposits near Kosice town. In the westernmost
part, in Cinobana and RuZina - Tuhdr belt (syncline) they
are located in the area of Veporicum. The main magnesite
belt starts near Podrecany and continues northeastward un-
der the Neogene formation via villages Velkd Ves, Brez-

nica, Selce, Popro¢-Burda and Dubrava massif toward
Ochtind village.

Mineralogy and bulk chemistry

The main mineral component of magnesite bodies is
coarse-grained and light-coloured magnesite. Medium and
fine-grained magnesite is less common, its colour is grey,
yellow-grey and brownish. There are present also other mi-
nerals: dolomite, talc, quartz, calcite, chlorite, pyrite, anke-
rite, rutile, apatite, sericite, chalcopyrite, tetrahedrite and
muscovite (Trdlicka, 1959). Magnesite structure is massi-
ve, confining and on the edges of mineralized bodies ban-
ded. In oxidized zones magnesite changes to ochres. Exploi-
ted magnesite deposits have relatively constant quality with
variations of MgQO in the range 40.2-42.6 %, Fe,0; 3—4 %,
CaO 1.54.8 %, SiO, 0.7-2.5 %, MnO 0.1-0.4 %. The
quality of fireproof products depends mainly on chemical
composition of raw material. The content of isomorphic
iron in magnesite facilitates the raw material caking and
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Fig. 2. Magnesite deposits between Bradno and Ochtind — western part of Gemericum (modified after Abonyi and Abonyiovd, 1981). 1 — Vepori-
cum undivided, 2 — Permian cover of Veporicum, 3 - Gelnica Group, 4 ~ Rakovec Group, 3—4 — Lower Paleozoic of Gemericum, 5 — greenstones,
6 — basalt pyroclastics and black phyllites, magnesite-bearing horizon, 7 — graphitic phyllites, 8 — sericite-graphite phyllites with psammitic and
psephitic intercalations, 5-8 — Carboniferous Ochtind Group, 9 - Goéaltovo Group, 5-9 — Upper Paleozoic of Gemericum, 10 — nappe of Meso-
zoic carbonates and shales. 11 - Turéok and Zeleznik granite, 12 — Tertiary andesitic agglomerates, 13 — ankerite deposits and occurrences, 14 -
- magnesite deposits and occurrences, 15 - overthrusts: a —~ Lubenik—-Margecany line, b — Hradok—Zeleznik line.
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Tab. 1
Slovak Republic reserves and production — magnesite (Tréger and Balaz. 2000)
Y ear 1996 1997 1998 1999
Number of deposits (total) 12 9 10 10
—exploited 3 4 4 3
Total reserves [kt] 1.145.428 1,143,343 1,170,652 1,169,115
—economic proved and probable (Z-1 + Z-2) 155,209 153354 161,501 160,231
— economic supposed (Z-3) 652.886 652,810 657,089 657,064
— potentially economic 337.333 337,179 352,062 351.820
Mining output [kt] 1216 1.252 1,261 1.143
Concentrates production [kt] 825 864 878 918

increases quality of fireproof products for metallurgical in-
dustry. Harmful components are SiO, and CaO (so-called
CS module - the ratio of Ca0:SiO,).

Magnesite deposits in Carboniferous formations

Carboniferous magnesite deposits represent the main
part of magnesite resources in Slovakia and supply entire
demands of Slovak industry. Deposits and occurrences
transposed on Veporicum are processed in the factory in
Lovinobana. Deposits and occurrences of the main mine-
ralized belt between Bradno and Ochtina villages (Fig. 2)
supply factories JelSava, Lubenik and Hacava, exploiting
and processing magnesite. Deposits near KoSice, Bankov-
Banisko and Medvedia (Fig. 6) belong, according to the
quantity of raw material, among the best magnesite depo-
sits and were the base of raw material for KoSice factory.

The deposits Ruzind, Cinobana and Podre¢any in the
Upper Carboniferous sequences are located as tectonic
outliers on Veporicum. Recently proved overthrust of
Upper Carboniferous rocks towards north and northwest

from supposed course of Lubenik-Margecany line, the di-
viding line between Gemericum and Veporicum (Fig. 2),
reaches 4-8 km distance. T'he deposit Ruzind is exhausted
yet and deposit Cinobana is abandoned because of its
small dimensions and low-quality of raw material.

Deposits and occurrences in the western part
of Gemericum

The most productive part of Upper Carboniferous rock
complexes with deposits of magnesite is in the segment
between Bradno and Ochtind villages (Fig. 2). This seg-
ment contains also biggest deposit Dibrava massif, fur-
thermore medium-sized deposits Sirk, Lubenik, Burda and
Ochtina and small deposits Ratkovska Sucha, Ploské,
Ploské-Latinak and Amag. Biggest among further occur-
rences are Hlinka, Hradok and Biela skala. Mineralized
horizon geographically crosses Revica highland in the
NE-SW direction.

Surrounding rocks are formed by basal parts of Upper
Carboniferous complexes. Lower horizon is lying on Lo-

N
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600 -

Fig. 4. Geological profile through the magnesite
deposit Dibrava massif (Capo. 1992). | — magnesi-
te, 2 — dolomite, 3 — bench dolomite, 4 — black
schists (Carboniferous), 5 — overthrust. 6 — mining
works. 7 — borehole.
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wer Paleozoic rocks of Rakovec nappe with moderate an-
gular unconformity 15°. In the segment from Brddno to
Hradok the Carboniferous greenstones represent the lower-
most part of sequence.

Towards overlier greenstones continue via alternated in-
tercalations of tuffs, tuffites and gray phyllites to black
phyllites with small amount of psammitic material.

Carbonatic bodies forming recent deposits of magnesite
and dolomite originally represented the bioherm limesto-
nes and mud as well as organodetritic limestones in peri-
bioherm parts of sedimentary basin. They suffered oroge-
nic metamorphism probable during closure either of Rako-
vec or Meliata-Hallstatt sedimentary basins, including sub-
duction and exhumation. This process equilibrated and pro-
duced the mineral asemblage magnesite-calcite-dolomite.

Occurrences of cliff corals and faunae association dis-
play the biohermic biotop in the environment of shal-
low open sea. Faunae typical for coral bioherms — corals
and lilies — was found from the bottom of bioherms
(Boucek and Ulrich, 1931; Heritsch, 1934; Migik,
1953). Boucek and Pfibyl (1960) determined faunae of
trilobites, mainly rugorose corals, shellers, mosses, or-
tocone nautiloideas and others. Viséan and Namurian A
ages were determined on the basis of conodonts (Koztr
et al., 1976) from carbonatic rocks and underlying phyl-
lites in the Ochtind area. Into the underlying phyllites
and carbonates the contribution of faunae remnants from
older formations was also possible. This is indicated
also by moderate angular unconformity between Early
Paleozoic and Carboniferous volcano-sedimentary rocks.

Overliers of carbonates are represented with black phyl-
lites locally with psammitic to psephitic intercalations,
thick altogether 300-350 m.

Ddbrava massif (Duibrava, Mikovd, Jedlovec)

Deposit is located 3.5 km towards NE of Jel$ava on the
main mountain ridge of Kohdt — Hradok hills with altitu-

des Dubrava, Mikova and Tatarska hola hilis. These alti-
tudes are also the apical parts of the deposit segments.

Mineralized body has in the Carboniferous Ochtind
Formation the same geological position as we have des-
cribed in the introductory part of this chapter. Systematic
survey of this deposit started in 1957.

Carbonatic body has the directional length 4,500 m,
course NE-SW, dip 55-60° to SE and maximal thickness
600 m (Fig. 4).

Magnesite bodies in the western part of deposit (Dubra-
va body) have average thicknesses 70-80 m. They are
proved in the inclined length 1,500 m and assembled are
in the lower part of carbonatic body. Several magnesite
bodies in the middle (Mikovd) part reach thickness
100-180 m. Deposit is explored in the length 1,300 m.
Eastern (Jedlovec) part of deposit consists from small
magnesite bodies thick 5-30 m and on dip it is explored
in one line reaching 1,300 m.

Magnesite in deposit has average content 42.53 %
MgO and harmful components CaO 2.5 %, SiO, 0.55 %
and Fe,O; 4.15 %. According to CS module magnesite
belongs to calcitic technological type.

Calculation in 1967 indicated above 500 millions kt of
resources and after modification of conditional parameters in
1976 this sum was reduced to its three fifths. Resource ex-
cluded during the second calculation had higher Fe,O5 con-
tent causing the lower quality of fireproof products.

Ochtina deposit

Deposit is located near the western border of Ochtina
village, 4 km to NW of Stitnik town (Figs. 2 and 3).
Owing the suitable space characteristics it was exploited
already at the end of 19th century. Mineralized body is
elongated in NW-SE direction, having length app. 1,000
m and width 400 m. Its maximal thickness is 160 m.
Magnesite has average MgO content 40.50 % and content
of harmful admixtures SiO, 2.85 % and Fe,O3 3.95 %.
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Fig. 5 Geological cross-section of the Ochtind deposit (Abonyi. 1957). | — loam. debris, 2 ~ gravel, clay, sand, 3 — fine-crystalline dolomite,
4 — magnesite, 5 — magnesite with dolomite relicts (metasomatic), 6 — ochre, weathered magnesite. 7 — sericitic-graphitic phyllite.

According to CS module it is of quartzy type. According
to the final account and conditions valid in 1957 the de-
posit contained 16,000 kt of raw material. Exploited it
was till 1963.

Deposits in the eastern part of Gemericum

The easternmost Carboniferous magnesite deposit in
Slovakia is located in the northwestern edge of KoSice
town (Fig. 6). It has the same geological position like
deposits in the western part of Gemericum. The immedia-
te footwall and hanging wall of deposit are represented
with black phyllites and unequal content of psammitic
component. There is also varying content of carbonatic
admixture locally with dark graphitic-dolomitic limestone
and dolomite transiting to pelitic sediments. Upper parts
of bodies are formed with chlorite phyllites laterally inter-
calated with basalts. Upper Carboniferous rocks south-
ward of deposit are covered by thick layer of clastic and
volcanoclastic rocks of Neogene.

Kosice deposit

Geological survey of deposit started by superficial drills
immediately after its discovery around 1900. Exploitation
by superficial quarry started in the Bankov part in 1908.
Deposit consists from two separate bodies named Medve-
dia and Bankov—Banisko (Fig. 6). Medvedia body has cou-
lisse-like shape and is inserted into footwall of
Bankov—Banisko body. Mineralized bodies on surface have
NW-SE strike and 40-70° dip to SW. Medvedia body has
superficial length 600 m and thickness 200-280 m, veri-
fied lateral length is 1,000 m and inclined length
1,100-1,200 m.

The shape of Medvedia body (Figs. 7 and 8) is com-
plicated by overthrust and normal faults trending W-E.
In depth the course of bodies is changed from the dire-
ction NW-SE in northern part to N=S in middle one and
to NNE-SSW in southern part.

Magnesite body Bankov-Banisko (Fig. 6) has directio-
nal length on surface 980 m, the total length 1,600~
—1,800 m and on inclination it is verified in the length
1,400 m. The body has very irregular shape. Besides the
overthrust duplicating the deposit, there are numerous
normal faults, shifting rock blocks. The maximal thick-
ness of deposit is 280 m. Differing from other deposits,
there is smaller ratio of diagenetic dolomite and more of-

_KAVECANY
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Fig. 6. Magnesite deposit near Kodice (Varga, 1979). 1 — loam. deb-
ris (Quaternary), 2 — gravel, sand and clay, 3 — rhyolite tuff (2-3 —
— Neogene). 4 — dolomite (Triassic). 5 — shales and sandstones,
6 — magnesite and dolomite, 7 — chlorite-sericite phyllites, 8 — green-
stones, 9 — chlorite phyllites with diabase intercalations (5-9 — Car-
boniferous), 10 — overthrust.
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Fig. 7. Geological map of the 6th mining level of magnesite deposit
Kosice-Medvedia (according to Pauco et al., 1984). 1 — dolomite.
limestone. dolomitic limestone., 2.— magnesite. 3 — rhyolite tuff and
tuffite (Neogene). clay, gravel, sand. 4 — graphitic-sericitic phyllite
(1, 2. 4 — Carboniferous). 5 - fault with mylonites, 6 — workings,
7 —faults.

ten occurrence of black phyllites inside the body. Mine-
ralized bodies in peribioherm parts on lateral wedging
have higher ratio of silicates and breccia, pseudobreccia
and subparalle!l textures. Upper part of mineralized bo-
dies is weathered. In these places originated the caverns
filled with water of volumes from m? to 500 m* being
the potential threat of flood of mine spaces. Mineraliza-
tion of deposit consists of coarse, medium and fine-grai-
ned metasomatic magnesite, fine-grained diagenetic dolo-
mite, coarse and medium-grained metasomatic dolomite,
forming the aggregates with magnesite. In the under-
lying parts and near margins of body the limestone and
dolomitic limestone are abundant,

The average chemical composition of magnesite in de-
posit is 42.76 % MgO, 1.75 % CaO, 1.95 % SiO,,
3.21 % Fe,O5 and 0.96 % of Al,O5 (Abonyi and Abo-
nyiovd, 1981). The Kosice magnesite bodies belong to
the group containing the higher SiO, content in carbo-
nates. Highest SiO, content (4.72 %) has been found in
carbonates with 0-20 % MgO. The groups with 20-35 %

and 35-40 % MgO have 2.87 and 2.75 % SiO,. Lower-
most SiO, content .95 % has magnesite with MgO
above 40 %. If the Ochtind deposit, where assumption
of higher SiO, content results from the specific evolu-
tion of stratiform body, is not taking into account, the
Kosice deposit has the highest SiO, content. Increased
content of Fe,Os is in both bodies of Kosice deposit and
highest (7 %) was found in the Bankov body. Higher
Fe,O; content is usually present in upper parts of mine-
ralized bodies. The Kosice deposit of magnesite is the
second biggest in Slovakia. Proved resources down to
altitude -150 m are about 150.000 kt. Next sources of
raw material are in both — lateral and depth continuations
of deposit below 6th mining level (+50 to -1,000 m
above sea level). There have been found around 476,000 kt
of geological resources of C, category and 22,000 kt of
prognostic resources.

Talc and magnesite in Lower Paleozoic
rock complexes

Dlhd dolina talc and magnesite deposit

Steatitized carbonates are located approx. 215-760 m
below surface in the termination of the DIha dolina valley
(7 km north of Gemerska Poloma village; Fig. 10).
Recent exploration proved mineralized lensoid carbonatic
body long 3,000 m with maximal thickness 407.5 m,
being elongated in direction E-W, resp. ESE-WNW (Kilik,
1994). The tectonic contact of talc and magnesite-bearing
body with granite is represented with the shallow over-
thrust (max. to 20°).

The talc mineralization, relating to magnesite precur-
sor, originated by hydrothermal metasomatism. Two ty-
pes of talc occurrences are present in deposit:

a) intergranular talc — fine nests, clusters and veinlets
in intergranular spaces of magnesite grains,

b) veiny type — talc veins and lenses thick to 4-8 m.
Talc of massive texture and light-green, grey and dark-
grey colour has splendid quality and resources being com-
parable with the best deposits in the world.

The length of magnesite body, present in deposit in up-
per part of Lower Paleozoic formation of black schists
and in places near granite, is 275 m. Its direction is NNE
and dip 45° to S. Magnesite is coarse-grained, grey to
white-grey, partly steatitized. Magnesite quality is
35.6-40.6 % MgO, 4-5 % Fe,05, 3-9 % SiO,; and
0.3-0.4 % CaO (Malachovsky et al., 1991).

Deposits and occurrences of talc in the area
JelSava - Hnista - Kokava

The talc deposits in the Veporic crystalline complexes
(Fig. 1) are present prevailingly in the margins of mag-
nesite deposits located in the intensively mylonitized
shear zones. Talc deposits are located in the chloritic and
chlorite-sericite schists. The transition of chlorite-sericite
schists to garnet mica schists, or biotite gneisses and am-
phiboles has been found in some localities.
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logical profile of the magnesite deposit Kosice-Medvedia (Barkdc et

The Polom deposit is a part of the dolomitic body.
The Hacava deposit is located in the tectonic zone wit-
hout clear relations to carbonates, because these are not
present in the deposit. It is probable, that the talc is ge-
netically related to the small ultrabasic body, similarly
as in the locality Murdnska DIha Luka.

Mutnik deposit

The deposit consists of the several magnesite-talc len-
ses and individual bodies of chlorite-talc shists (Figs.
I'l'and 12). The carbonatic lens in the lower part of depo-
sit contains only irregular smaller attitudes of chlorite-
talc schists. In its overlier there are three discontinual
magnesite—talc lenses. These, so-called overlying lenses,

Fig. 9. Talc deposits in Slovakia. | — Hnusfa.
2 — Gemerskd Poloma, 3 — Kokava nad Rima-
vicou. Full circle — exploited mineral deposit,
empty circle — non-exploited mineral deposit.

are very irregular and very quickly fade out. Only the
lens No. 3, thick above 20 m, has the more continual
course. Mutual distance among individual lenses is
20-50 m. Their course is E-=W with dip to E, but the
dip of the whole sequence is 45° to S. The dip of the
main lens near surface is nearly vertical. Lenses No. 2
and 4 are parallel with the main lens, while the lens No.
3 is steeper (in the eastern segment to 70°). The thickness
of the main lens is in average 60 m, but the thickest rea-
ches more than 100 m (Suchar et al., 1960).

The Mutnik deposit is located in the chlorite-sericite
schists with intercalations of garnet mica schists and am-
phibolites. In the magnesite body, related to talc, there
are developed also the dolomitic intercalations. Carbona-
tic body is strongly tectonized and is accompanied with
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Fig. 10. Geological profile through the locality Gemerskd Poloma with occurrences of magnesite and talc (Malachovsky et al.. 1991). | — me-
tapsammites with phyllitic intercalations. 2 — rhyolite metapyroclastics, 3 — dacite and trachyte metapyroclastics, 4 — metabasalts, 5 — laminated
phyllite, 6 — steatitized magnesite, dolomite, 7 — skarn, episkarn metasomatite in assemblage with metabasalt, 8 — greisen, 9 — intensively albiti-
zed granite and quartzy albitite, 10 — Li-F-granite with rare metals (Nb, Ta, Li, Rb). 11 — coarse-grained granite, granitized porphyry, 12a —
- overfault (older), 12b — overfault (younger), 13 — drill.

strong mylonitization on the margins. The magnesite of
the carbonatic body has, compared with the other talc de-
posits, the lower Fe,O3 content and distinctive is with
the granular interpenetration of talc (min. 1%).

The degree of steatitization of magnesite decreases 1o
the depth. The content of the main components: the sca-
led talc — SiO, 61.82 %, Al,0 0.54 %, FeO 0.9 %, MgO
30.63 %; the technical talc — SiO, 44.65 %, TiO, 0.69
%, ALLO; 11.7 %, FeO 3.15 %, MgO 29.15 %, CaO
0.83 %.

The talc is exploited nearly continually from 1933. In
1952-1960 the geological survey proved 14,705 kt of C,
category and 7,216 kt of C, category of talc for the caus-
tic production and 4,895 kt of C, and 2,701 kt of C, re-
sourses of talc for the production of forsterite buiding
materials (Suchar et al., 1960). The re-calculation of the
talc resource in 1969, registered the resources of 381,9 kt
of C, category and 379,2 kt of C, category (Lisy,1970).
The Mutnik deposit by the amount of proved resource re-

cently represents the biggest exploited deposit of talc in
Slovakia.

Occurrences of amorphous magnesite in the
weathered crust of ultrabasic rocks

The most significant occurrence of amorphous magne-
site is located 500 m south of village Hodkovce. It is re-
lated to the weathered crust near north and northwest ed-
ges of ultrabasic body. The weathered crust only partly
outcrops and is covered by 20-70 m thick layer of
Neogene clay and sand. Amorphous magnesite is present
in veinlets thick mostly 6-~10 cm and rarely to 60 cm.
The length of veinlets is some metres to tens of metres
(maximal length 50 m). Thickness of weathered crust is
around 50 m, max. to 100 m. Magnesite mineralization
has areal spread appr. | km2. Magnesite of best quality
occurs in weathered dunites with MgO 44-46 %, CaO
to 1 % and SiO, 0.5-3 %. Besides magnesite also dolo-

Tab. 2
Slovak Republic reserves and production — talc (Tréger and Baldz, 2000)
Year 1996 1997 1998 1999
Number of deposits (total) 6 6 6 6
— exploited 1 1 1 1
Total reserves [kt] 242378 242,369 242 364 242.359
—economic proved and probable (Z-1 + Z-2) 636 629 627 626
— economic supposed (Z-3) 93,139 93,137 93.134 93.134
— potentially economic 148,603 148,603 148.603 148.599
Mining output [kt| 9 7 4 1




P. Grecula et al.* Magnesite and talc mineralization in Slovakia

541

HACAVAT Mutnik deposit
zone
N ‘ﬂﬂlﬂmm‘ Muitnik deposit
Bystry potok [ Polom
occurrence : K
KLENOVEC
POLOM
Ostra deposit
o 1 2km zone
—
i 3 Samo -
Smeczzodneeposnt deposit . =
e HNUSTA
I, .-+
P
Sinec
Kokava deposit
deposit
R EXPLANATIONS
LieSnicadeposit = g/ g : o
zone i) EXploitation space
Prognostic areas - degrees of perspectivity
RRRHEH oo IO 2o (TTTTED o
Fig. 11. Map of talc deposits in the Hnusta — Kokava area with prognostic talc planes (modified after Grecula et al., 1995).

S
N

Fig. 12. Geological profile through the talc deposit Mitnik (Suchar et al., 1960). | — sericitic-chloritic schists, 2 — chloriticic schists,
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mite, opal, chalcedony, quartz, aragonite and flakes of
weathered serpentinite are present in veins.

References

Abonyi, A.. 1971. Magnesite deposits of Slovakia. Mineralia Slov., 3,
319-342. (in Slovak)

Abonyi. A. & Abonyiova, M., 1981. Magnesite deposits of Slovakia.
Mineralia Slov. — Monograph. 1, Alfa, Bratislava, 98. (in Slovak)
Bajanik, S.. Vozdrovd, A., Hnazel, V., [vani¢ka, J., Mello. J.. Pristas. J.,
Reichwalder, P., Snopko, L. & Vozar, J., 1983: Explanations (o geo-
logical map of Slovak Ore Mts. — eastern part, | - 50 000. GUDS,

Bratislava, 1-233. (in Slovak with extended English resumé)

Barkd¢, Z. et al.. 1980: Kosice — ore forecast. Final report and calcu-
lation of reserves. Manuscript. Archives of Geologica Survey of
Slovak Republic. (in Slovak)

Boucek. B. & Pribyl, A.. 1960: Revision der Trilobiten aus dem slo-
vakischen Oberkarbon. Geol. Prdce, Zpr.. 50, 5-50.

Boucek. B. & Ulrich. F.. 1931 Presence of fossils in the magnesite
zone of the Slovak Ore Mts. Vést. St. geol. Ust. Cs. Republ., 7.

_ (in Czech)

Capo. J. et al.,, 1992. Dibrava massif Magnesite. Stadial report.
Manuscript. Archives of Geological Survey of Slovak Republic.
(in Slovak)

Dianiska. I., 1985: Lubenik — magnesite. Final report and calculation
of reserves. Manuscript. Archives of Geological Survey of Slovak
Republic. (in Slovak)

Grecula, P.. 1982: Gemericum — segment of the Paleotethyan rifto-
genous basin. Mineralia Slov. — Monograph, Alfa, Bratislava,
1=-263. (in Slovak with extended English resumé)

Grecula, P et al., 1995: Mineral deposits of the Slovak Ore Mountains.
Geocomplex, Bratislava, 1-829.

Heritsch. F.. 1934: Rugose Korallen aus dem Karbon der tschecho-

slovakischen Karpathen. Vést. St. geol. Ust. Cs. Republ.. 10,
138-154.

Kilik, J.. 1994: Gemerskda Poloma — talc. Communication. Manu-
script. Archives of Geoenvex. (in Slovak)

Kozur, H., Mock. R. & Mostler. H., 1976: Stratigraphische Neuein-
stufung der Karbonatgesteine der unteren Schichtenfolge von
Ochtina (Slovakei) in das oberste Vise Serpukhovian (Namur A).
Geol. Paldont. Mitt., Innsbruck, 6, 1, 1-29.

Lisy. E., 1970: Talc deposits. [n: Geologic and economic study of Spis-
Gemer Ore Mts. Manuscript. Archives of Geological Survey of Slo-
vak Republic. (in Slovak)

Malachovsky, P et al., 1991 Gemerskd Poloma — Sn and rare ele-
ments. Final report and calculation of reserves. Manuscript.
Archives of Geological Survey of Slovak Republic. (in Slovak)

Misik. M., 1953: Geological setting of area between Jel$ava and Stit-
nik towns. Geol. Spor., Slov. Akad. Vied, 4, 557-588. (in Slovak)

Pauco, M., Varga, . & Hrinko, V., 1984: Kosice-Medvedza. Final re-
port and calculation of reserves. Manuscript. Archives of Geologi-
cal Survey of Slovak Republic. (in Slovak)

Suchdr, A. et al.. 1960: Miitnik - magnesite. Final report and calcula-
tion of reserves. Manuscript. Archives of Geological Survey of Slo-
vak Republic. (in Slovak)

Suchdr, A., 1961: Burda — Popro¢. Final report and calculation of re-
serves. Manuscript. Archives of Geological Survey of Slovak Re-
public. (in Slovak)

Suchdr, A.. 1974: Results of the talc exloration in surrounding of Ko-
kava nad Rimavicou. Mineralia Slov., 6, 1-16. (in Slovak with
English resume)

Trdlicka, Z., 1959: Contribution to mineralogy of Slovak magnesites.
Geol. Prdce, Zos.. 56, 165—199. (in Slovak)

Tréger, M. & Balaz. P.. 2000: Raw material of Slovak Republic. Anni-
versary volume 2000 (conditions to 1999). Ministry of Living Envi-
ronment, Geological Survey of Slovak Republic, Spisska Novd Ves.
168-178.

Zlocha, J., 1972. Hodkovce — magnesite. Final report. Manuscript.
Archives of Geological Survey of Slovak Republic. (in Slovak)



Mineralia Slovaca, 32 (2000), 543-548

Magnesite and talc deposits in Austria

WALTER PROCHASKA

Department of Geological Sciences. University of Leoben. A-8700 Leoben. Austria.
prochask @unileoben.ac.at

(Received 12. 12. 2000)

Abstract

Most of the magnesite mineralizations of the Eastern Alps occur in Paleozoic series of the Upper

1l
UNES

N Austroalpine units with a remarkable spread in the ages of the single deposits. One exception is the Ra-
0 denthein mine which is a tectonic wedge thrusted into the Austroalpine crystalline basement. According
the special chemistry of inclusion fluids the metasomatic stocks of sparry magnesite were formed by

evaporitic bittern brines during the Permoscythian in a very shallow hydrothermal environment where

IGCP 443

these fluids came into contact with underlying Paleozoic carbonates.

Generally the formation of talc deposits in the Eastern Alps can be attributed to the Alpine orogenic
cycle. The Rabenwald talc mine was formed during the staking of the Austroalpine nappes in a magne-
site-bearing thrust zone. The Lassing talc mine is situated in the Greywacke Zone and was formed by
hydrothermal processes after the peak of the Eoalpine metamorphism.

Key words: magnesite, talc. genetic models. fluid investigation. shear zones, Eastern Alps

Introduction

Numerous magnesite and talc mineralizations of various
sizes can be found in the Eastern Alps of Austria, some
of them are of considerable economic importance. The
minerogenetic map of Austria exhibits several locations
of these mineralizations, many of them have been exploi-
ted in the past. The first industrial application of magne-
site and talc products mainly for lining of the blast furna-
ces of the local steel plants was developed in Austria.
Starting approximately in 1850, the world’s first magne-
site deposits being mined for refractory applications were
those in the province of Styria. Simultaneously the
scientific investigations of this type of deposits started
and soon afterwards a general classification of magnesite
deposits was given by Redlich in 1909.

Today Austria’s well-developed magnesite and talc in-
dustry is of worldwide economic importance and to a lar-
ge extent is still based on the Austrian mines. The mine
production of these commodities is shown in Table 1.

Tab. |
Magnesite and talc production in Austria

Number of deposits Mine production (tpa)

720,000

Magnesite 6
3 137,000

Talc

In the following an attempt is made to show the geolo-
gic position and the geodynamic prerequisites for the for-

mation the carbonate hosted sparry magnesite and the talc
mineralizations of the Eastern Alps. The arguments are
mainly based on field observations, on the geochemistry
of the mineralizations and on the investigations of the in-
clusion fluids that allow a characterization of the ore for-
ming fluids.

Throughout the last decades the discussion about the
genesis of these magnesite and talc mineralizations was
very controversial and reflects the changing opinions about
the genetic models of these mineralizations during the
history of investigation.

Analogous mineralizations occur in Upper Carboniferous
strata of the Gemeric units of Slovakia, which can direct-
ly be compared with the talc and magnesite deposits of
the Greywacke Zone.

Genetic models proposed in the past
Magnesite

It is far beyond the scope of this chapter, even to list
the enormous amount of papers, published on the Aus-
trian magnesite mineralizations since the start of modern
geoscientific investigation in approximately 1850. There-
fore only the general trend in the genetic opinion is refer-
red and discussed.

Opinions concerning the genesis of the Austroalpine
sparry magnesite mineralizations are inconsistent and
discussion about this topic has longstanding tradition.
Different genetic models, including a synsedimentary ori-
gin or an Eoalpine metamorphic vein-type or metasoma-
tic mineralization have been proposed in the past.
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Fig. 1. Position of the magnesite and talc deposits of the Eastern Alps of Austria.

Accordingly there is no consensus about a genetic mo-
del and not even about the principal mechanisms for the
magnesite mineralization. Starting soon after the discove-
ry of the world’s first magnesite deposits in the Eastern
Alps after 1850 syngenetic models (e. g. Rumpf, 1873;
Leitmeier, 1917) and epigenetic models (e. g. Koch,
1893; Vacek, 1886; Redlich, 1907) were published. Star-
ting in the 1950-ies a general trend towards syngenetic
and early diagenetic models can be observed (De Llarena,
1953; Leitmeier and Siegl, 1954). Niedermayr et al.
(1989) argued for synsedimentary or early diagenetic gene-
sis for magnesite mineralization in Permian series of the
Eastern Alps and extended this model to the Alpine sparry
magnesites.

Pohl and Siegl presented an extensive overview on the
magnesite mineralizations of the Eastern Alps in 1986.
Moller (1989) edited a monograph on magnesite summa-
rizing the recent geochemical and mineralogical facts on
the “magnesite problem”.

Earlier workers (Redlich, 1907; Petrascheck, 1932; Rii-
ger, 1939; Clar, 1954; Friedrich, 1969 etc.) already mentio-
ned a consanguineous origin of the Alpine sparry magnesite
mineralizations and the siderite deposits. In general they ar-
gued for hydrothermal fluids of different origin like magma-
tic or metamorphic fluids of Alpine (Tertiary) age. Never-
theless these concepts never gained general acceptance.

Talc

The concepts of the formation of the Austrian talc mi-
neralizations were never discussed with similar enthu-
siasm. General opinion is that they were formed during
the Early Alpine tectono-metamorphic event. In the case
of the talc-bearing shear zones connected with ultramafic
rocks the origin of Mg in the hydrothermal solutions is
evident. The same goes for the carbonate-hosted talc mi-
neralizations bound to dolomites and magnesites of the
Upper Austroalpine Paleozoic units.

Geologic position of the magnesite and talc
mineralizations in the Eastern Alps

Most of the magnesite mineralizations occur in the
Greywacke Zone, which is the Paleozoic basement of the
Mesozoic platform carbonates of the Upper Austroalpine
nappe. Fundamental overviews on the geology and tecto-
nostratigraphy of the Greywacke zone were given by
Schonlaub (1982) and Neubauer et al. (1994). The rock
series of the Greywacke Zone range from the Ordovician
to the Carboniferous and comprise carbonates, metapeli-
tes and metamorphosed acid volcanics. The grade of meta-
morphism is generally of lower greenschist facies both in
the Variscan and in the Eoalpine tectono-metamorphic
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event. The lower Veitsch nappe is affected only by the
Alpine metamorphism.

Generally speaking, magnesite mineralizations tend 1o

form irregular lenses and stocks whereas veins are very rare.

Talc mineralizations in Austria generally occur in two

geologic environments:

. Talc related to ultramafic rocks of the Penninic unit
in the central parts of Austria.

2. Talc mineralization of the carbonate type: Upper
Austroalpine carbonate series (dolomites, magnesi-
tes) were altered to talc-carbonate schists during the
Eoalpine event.

Magnesite mineralizations

In the Eastern Greywacke Zone carbonate-hosted sparry
magnesite mineralizations occur mainly in Lower Carbo-
niferous strata of the Veitsch nappe. A set of lens-shaped
magnesite bodies of various size can be found in a se-
quence of sericite schists, greywackes, conglomerates and
metatuffs. Carbonate series hosting the magnesite bodies
are of Upper Tournéan/Viséan age and exhibit shallow
water, marine environment. In some cases the ore bodies
are enveloped by mottled hydrothermal dolomite, but so-
metimes sharp contacts to the Carboniferous host rock li-
mestones occur. The most prominent example is the
abandoned Veitsch mine, which is the type locality of
carbonate-hosted sparry magnesite deposits. An exception
is the Breitenau mine, which is located in Paleozoic se-
ries of pelagic environment of probably Silurian to Lo-
wer Devonian age.

In the Western Greywacke Zone magnesite can be
found in Upper Silurian to Middle Devonian series with a
remarkable age-spread of the different deposits. The most
frequent host rocks of magnesite mineralization in this
area are dolomites of the Lower to Middle Devonian, but
also black dolomites of Silurian age contain magnesite
occurrences (e. g. Entachen Alm). Siegl (1964) reported
hydrothermal magnesite mineralization of the Permian
basal breccia of the Alpidic orogenic cycle.

The position of the highly metamorphosed Radenthein
deposit is unclear. Some authors (Angel et al., 1953)
consider it to be a tectonic wedge of Upper Austroalpine
Paleozoic rocks thrust into the tectonically deeper “Alt-
kristallin” during the Alpine tectonic event, while others
(Tufar et al., 1989) regard it as an original member of the
rock sequence. The general situation (magnesite wedges
thrust into highly metamorphosed crystalline basement
series) of the Rabenwald talc deposit is similar to the one
of the Radenthein magnesite deposit.

Talc mineralizations

Generally the formation of talc deposits in the Eastern
Alps can be attributed to the Alpine orogenic cycle. Pre-
Alpine talc formation has evidently been destroyed by the
younger tectono-metamorphic events.

Several talc deposits were mined in the Eastern Alps,
many of them of ultramafic origin (especially in the Pen-

ninic units) which generally do not meet industrial requi-
rements.

Another accumulation of talc deposits can be found in
Carboniferous strata of the Greywacke Zone. These depo-
sits only occur in the lowermost nappe of the Greywacke
Zone of Carboniferous age. No Variscan metamorphism
can be observed in this unit. Eoalpine greenschist melta-
morphism is widespread.

The most important deposit of this type is the Lassing
talc mine where production ceased in July 1998 after a
mine collapse. These carbonate-hosted talc mineraliza-
tions are typical vein type deposits and postdate the peak
of the Early Alpine metamorphic event.

The Rabenwald talc mine also is of the “carbonate ty-
pe” and is a big open pit mine. It is bound to a promi-
nent shear zone in the Lower Austroalpine Unit at the
eastern margin of the Eastern Alps.

A quartz-mica products (with similar industrial applica-
tions as talc products) called “leucophyllite” is produced
in two mines and has similar end-uses as talc. Like talc
these leucophyllites are also of hydrothermal origin. The
mineralizations are bound to shear zones in metamorphic
terraines. This material is produced in the deposits of As-
pang (Lower Austroalpine) and Kleinfeistritz (Austroalpi-
ne Crystalline Complex east of the Tauern Window).
Leucophyllites are the alteration products and the imme-
diate host rocks of the talc mineralization of Rabenwald
but are not being mined in this deposit.

Genetic models for the formation of magnesite
and talc in the Eastern Alps

The genetic models presented in the following are
mainly based on fluid investigations of these mineraliza-
tions. The chemical composition of paleofluids can be
used as geochemical tracer to investigate the original sig-
nature and origin of different kinds of inclusion fluids.
Analytical work on the chemistry of the inclusion fluids
(F, CI, Br, I, Na, K, Ca, etc.) can contribute substantial-
ly to the question of the origin of mineralizing fluids.

For recognizing original fluid characteristics, very con-
servative systems which are not buffered and changed by
ambient mineral reactions in the alteration zones have to
be considered. Thus CI-Br- and to some extent [-systema-
tics are more suitable to provide clues as to the identity
of the highly saline fluids than other element ratios
which may be changed by wall rock alterations. Evidently
Cl-Br-ratios are very difficult to be modified by
fluid/rock reactions thus providing a tracer for hydrother-
mal fluids at least as "robust" as hydrogene isotope com-
position.

Magnesite

First results of fluid investigations on magnesites and
dolomites from the Eastern Alps show very high Br/Cl
ratios of the inclusion fluids thus indicating highly evol-
ved seawater to be the mineralizing fluid for the magnesi-
te mineralization. The extent of fractionation and the de-
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Fig. 2. Model for the formation of magnesite in Paleozoic strata of the Eastern Alps in the Permian.

velopment of an “evaporation trend” suggest evaporitic
bittern brines to be the original fluid source.

Extensive studies on the evaporation path of seawater
were done by McCafferey et al. (1987). Despite the simi-
lar ionic radii of chlorine (1.81 A) and bromine (1.96 A)
the fractionation of these elements in evaporitic processes
is quite different. In an initial stadium of evaporation Na,
Cl and Br are concentrated in a hypersaline environment
and their ratios do not change. At an evaporation index of
> 10 halite is precipitated. Br has a very conservative be-
haviour and is not incorporated into the halite lattice. At
an evaporation index of approx. 70 Mg salts start to pre-
cipitate and Br is still being enriched in the residual brines.
In natural systems this process can lead to CI/Br molar
ratios as low as 90 (seawater: 655). At this stage K-salts
are being precipitated.

The cation systematics changed from an original Na
preponderance to Mg and K dominated systems.

During their downward flow into the brittle regime of
the crust, these fluids can be incorporated into hydrother-
mal systems still exhibiting their original anion ratios.

The genetic model presented here is based on the follo-
wing observations:

1. The mineralizing event is post-Variscan and pre-
-Eoalpine because of mineralized Variscan basal
conglomerates on one hand and the termination of
hydrothermal mineralizing features at Alpine nappe
boundaries.

2. In general the magnesite as well as the siderite mi-
neralizations are neither stratabound nor stratiform.
3. The high salinity of the fluids and especially the
chemical composition of the fluids indicate that the
mineralizing fluids were originally oxidized evapori-
tic, bittern brines with high Mg/Fe-ratios leading to
magnesite formation in a very shallow environ-
ment. While percolating into deeper crustal levels,
water-rock reactions lead to a reducing environment
and to the leaching of Fe resulting in the formation
of siderite deposits.

The immediate transition in the fluid composition
between marine host rock carbonates and the minera-
lizations characterized by evaporitic fluids is not
compatible with a simple marine-sedimentary model.

5. The structure of the mineralizations is hydrothermal-

-metasomatic. Mo indications of a synsedimentary
concentration of Mg can be observed.

In Permian (to Lower Triassic) times evaporitic basins
are ubiquitous in the Austroalpine realm. Deposition of
thick series of evaporites is widespread in the Permoscy-
thian strata of the Upper Austroalpine unit. High degrees
of evaporation (evaporation index 20 to 90) produced resi-
dual “bitterns” with high salinities and high concentra-
tions of Br, Mg, K, and SO, in the fluids. The peculiar
fluid composition of the magnesites is in itself a strong
argument for the Permomesozoic timing of the minerali-
zation.
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High heat flow in a rift environment (Schuster et al.,
1999) induced hydrothermal convection systems where resi-
dual evaporitic brines percolated into the crust. According to
the very high Mg/Fe-ratio of these fluids metasomatic
stocks of sparry magnesite were formed in a very shallow
hydrothermal environment where these fluids came into
contact with underlying Paleozoic carbonates. Diagenetic
reactions and host rock alterations changed these brines into
acid and reducing fluids with the capacity of leaching Fe
from the country rocks. Vein-type siderite-hematite-sulphide
mineralizations were formed in the metapelitic and metavol-
canic host rocks. Within the Devonian platform carbonates
metasomatic siderite bodies were formed. Metasomatism
and mimetic crystallization of the marine host rock carbona-
tes often preserved primary sedimentary textures very well,
which led earlier researchers to postulate syngenetic models.

However, the proposed hydrothermal-metasomatic mo-
del of Permoscythian evolved evaporitic brines as ore-for-
ming fluids can explain all observed features of the mag-
nesite mineralizations of the Greywacke zone regardless
of their stratigraphic and tectonic position. This model is
consistent with observations like the overall high salinity
of the fluids, the uniform and special fluid chemistry and
the Sr- and stable isotope contents which can neither be
explained by sedimentary scenarios nor by Alpine remo-
bilization models.

Talc

Because of their economic importance only the talc mi-
neralizations of the carbonate type are discussed in the
following. In the Eastern Alps of Austria the Lassing and
the Rabenwald talc mineralizations are the most impor-
tant examples.

Decisive criteria for the formation of Lassing-type talc
deposits of the Greywacke Zone thus include:

. The geological constraints of talc formation (dolo-

mitic protolith, tectonism).

2. Hydrothermal transport and mobilization of various

elements, especially Si.

3. Suitable P, T conditions of the fluids for the talc

formation.

One of the most striking features of this type of talc
deposits is the location in prominent thrust zones and
faults transecting carbonate series of the Carboniferous
Veitsch nappe of the Greywacke Zone.

Evidently talc formation in this deposit is due to the
ingress of Si-bearing hydrothermal fluids reacting with
the dolomitic component of the carbonate rocks. Talc for-
mation took place according to the reaction:

3CaMg(COs), + 4Si0,(aqu.) + 6HCI —
—>Mg;Si,0,0(0H), + 3CaCl, + 2H,CO5 + 4CO,

As a result of this hydrothermal reaction only newly
formed talc and residual (but recrystallized) dolomite can
be found in the talc-bearing area. Continuous availability
of H,O and-removal of CO, from the system along fractu-
res are basic requirements for talc formation of this type.

The Rabenwald deposit is related to a distinct thrust zo-
ne some tens of meters in thickness. A strongly altered
rock (leucophyllite) typically envelopes the talc schists in
this deposit. Metamorphism of the gneissic host rocks of
the deposit is of Variscan age. Retrograde metamorphic
overprinting during the Upper Cretaceous is ubiquitous.
Leucophyllitization and talc formation are contempora-
neous with this “Early Alpine metamorphism™.

During the Alpidic orogeny and tectonism the Austro-
alpine units were overthrust upon each other resulting in
the present tectonic sequence. Magnesites from the Upper
Austroalpine Paleozoic units were thrusted into the under-
lying Lower Austroalpine gneisses.

Hydrothermal fluids produced during the syntectonic
and metamorphic event mobilized Si from the adjacent
host rocks during leucophyllitization. The magnesite in
the thrust zone reacted with the Si component of the fluid.
As a consequence quartz veins are absent in the magnesi-
te. but frequent in the leucophyllite and in the gneisses.
Mg was only locally transported in the fault and not ne-
cessarily supplied from deep-seated ultamafic sources.

According to a series of papers on the origin of these
rocks (Prochaska, 1991; Prochaska et al., 1992) the Ra-
benwald talc formation is related to compressional stages
and subsequent exhumation of the Alpine orogenic event.
They had been formed by chemical alteration and hydro-
thermal activity related to deep seated shear zones during
the staking of the Austroalpine nappes in the Cretaceous.

Temperature conditions during the formation of these
structures were between 400 and 500 °C, determined by
stable isotope equilibria between quartz, muscovite, chlo-
rite and rutile (Prochaska, 1993). Heavy dD-values indica-
t¢ the influence of seawater (or formation water similar to
seawater) expelled from deeper tectonic units after stac-
King of the nappes in the Early Cretaceous. 3'Sr/%Sr-ra-
tios are dominated by the gneissic host rocks and are ge-
nerally in the range of ~ .720. K/Ar cooling ages of the
micas of the phyllonites are identical with the regional
cooling ages and Ar-Ar ages indicate a complete recrystal-
lization and rejuvenation of the mineral assemblage in
these Alpine shear zones.
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Abstract

In Yugoslavia within the zone of ultrabasics of the Inner Dinarides the following major genetic types
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of magnesite are present: hydrothermal-sedimentary type within freshwater Miocene basins (Bela Stena
type). infiltration type within ultrabasics as well as detrital magnesite type. Contribution summarizes mag-

nesite deposits and occurrences of the country and associates them with individual genetic types.

Key words: magnesite, ultrabasics, genetic classifications
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Introduction

Magnesite 1s one of the most important non-metallic raw-
materials of Serbia. Ultramafic rock complexes and sediments
of Neogene lake basins within which different types of magne-
site deposits are located, have been explored during the second
half of the 20" century. They are not only economically sig-
nificant, as a raw material for the production of refractories,
but also interesting from the scientific, genetic, viewpoint.

Genetic classification of magnesite deposits

According to llic (1983), genetic classification of magnesite
deposits is following:

I. endogene (hydrothermal) deposits:

a. metasomatic deposits of crystalline magnesite

b. vein deposits of compact (cryptocrystalline) magnesite
. transitory, hydrothermal-sedimentary deposits (Bela

Stena type)
. exogenetic (sedimentary) deposits

a. salipherous

b. infiltration

c. detrital deposits.

In Yugoslavia, within the zone of ultrabasics of the Inner
Dinarides, the following genetic types are defined:
. hydrothermal—vein deposits within ultrabasics;
- infiltration deposits within ultrabasics;
. hydrothermal-sedimentary deposits within freshwater

Miocene basins;

4. detrital magnesite deposits

Economic magnesite deposits are of hydrothermal-vein,
hydrothermal-sedimentary and detrital types.

PN —

Hydrothermal-sedimentary type

Widely distributed in the ophiolitic zone of the Inner Di-
narides, hydrothermal-sedimentary magnesites are present
in the form of layers or lenses within sedimentary series of
{reshwater Miocene basins. Sometimes, they are located in
Miocene series of the freshwater Neogene — Miopliocene ba-
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sins. These basins are filled with clastic terrigenous sedi-
ments (conglomerate, breccia, sandstone, marl) and volcano-
genic—sedimentary series (tuff, siliceous rocks, hydrother-
mal-sedimentary magnesites and dolomites: Ilic, 1988). Ac-
cording to the results of five-decades lasting field and labora-
tory exploration (as well as experimental work), 1t is known
that this type of magnesite deposits is characteristic for the
freshwater Miocene basins existing near to and/or over ultra-
basic (peridotite — serpentinitic) rocks. During sedimenta-
tion, they were exposed to synchronous volcanic activity.

Deposits of hydrothermal-sedimentary magnesites in Ser-
bia belong to the following areas (according to perspectivity
of discovering deposits of economic interest: Lapcevic,
1988):

I'. Sumadija area:

a. Suvobor region

b. Kosovo region
2. Kopaonik area:

a. Ibar region

b. Kosovo region

3. Zlatibor area:

a. Zlatibor region
b. Tara region
c. Ozren region

4. Srem area:

a. Fruska gora region.

In Tables | and 2, the following classification of magnesi-
te deposits of the set type (as a subtype of the deposits of the
infiltration type) according to regional and local structural
geological factors 1s presented.

The largest is Bela Stena deposit in Ibar region (Kopaonik
area), located at the cut of several main faults, along which
the terrain was sinking several times in the time period bet-
ween pre-lacustrine to post-lacustrine stage. Magnesite (in
the form of bicarbonate) was transported by ascending carbo-
natic solutions from peridotite — serpentine rock to the lake
and concentrated in the form of wide lens. As the Bela Stena
deposit was made of the material of different origin (magma-
tic, metamorphic, even sedimentary), 1t was concluded that
this 1s unique type of magnesite deposit (Ilic, 1983).
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Magnesite deposits of the set type according to regional structural geological factors (Lapcevic, 1988)

Mineral type of magnesite Formation type of deposit

Tectonic position

Paleographic characteristics Morphological type of deposit

Oceanic
ultrabasic belts

Microcrystalline
magnesite

Magnesite deposit in rocks
of peridotite formations

controlled by faults

separaring zones

of different mobility

Land formations formed
under suitable conditions
during Cretaceous

or Paleogene

Magnesites of the set type made in
altered ultrabasics during forming
the weathering crust. Mramor,

Beli Kamen, Medvece, etc.

Tab. 2

Magnesite deposits of the set type according to local structural geological factors (Lapcevic, 1988)

Dimensions of the deposit Adjacent alterations

Type of the ore body

Localities

- Large deposits (>5.000.000 m?) Zone of serpentinites — magnesited
subzone. rarely zone of weathered
- Medium deposits serpentinites
(1,000,000 - 5,000,000 m*)

- Small deposits (<1,000,000 m*)

Set type and irregular magnesite
bodies. Rich deposits contain over
20 % of ore in the rock; medium
rich: 10-20 %, and poor: 5-10 %.

Mramor, Glavica, Ridovi and Cosovac
Miokovacki Beli Kamen, Busike, Parlog
Deposits of no economic interest.

Detrital magnesite

Detrital magnesite deposits are a special genetic group of
magnesite deposits. They are sedimentary formations, for-
med as a result of erosion activity onto the other types of
magnesite deposits and redepositing within various environ-
ments (at the land, within rivers or lakes; Ilic, 1988).

According to the genetic classification (Ilic, 1983), there
are the following types of the deposits:

l. lacustrine type

a. subtype of basal clastics;
b. subtype of intraformational clastics;

2. alluvial type

3. eluvial—deluvial type.

1. Lacustrine type is famous because of the widest distribu-
tion as well as economic importance in Serbia. It is divided
into the two following subtypes:

a. Subtype of basal clastics is the dominant type of the la-
custrine deposits. Within the Inner Dinarides, it is present in
freshwater Miocene basins. The following deposits are known:
Parlog (Cacansko—kraljevacki Neogene basin), Ljetovnik
(Pranjanski Miocene basin), occurrences in villages Razani
and Rosic and in Veliko Brdo hill (Razanski Miocene basin).
For this type it is interesting that magnesite appears in basal
scrics of freshwater to/over ultrabasic rocks containing
higher concentrations of hydrothermal-vein magnesite body,
presented by large veins and/or stockwerk (Ilic, 1988). So,
near NW cdge of Cacansko-kraljevacki Neogene basin, just
to detritic deposit Parlog, a stockwork deposit Miokovacki
Beli Kamen is located.

b. Subtvpe of intraformational clastics is presented by mag-
nesite conglomerates and breccias, appearing in the parts of
sedimentary complexes of Neogene basins overlying basal
series. There is only one deposit of this type in Serbia — Ja-
nok locality (Cacansko—kraljevacki Neogene basin), 4 m
thick  magnesite conglomerate, interlayered within
sand-marly Middle-to—Upper Miocene series. That deposit
was formed as a result of abrasion and redeposition of hydro-
thermal-sedimentary deposit. Because of short lateral distri-
bution of the magnesite layer, Janok locality is not of eco-
nomic importance, but it directs to the presence of autocht-
honous hydrothermal-sedimentary magnesite deposit (Ilic,
1983).

2. Alluvial type is presented by magnesite fragments (origi-
nating from hydrothermal-vein deposits) within alluvial de-
posits of the majority of rivers in Serbia. The most impor-
tant is the occurrence near village Badanj (Kopaonik Mt.). It
is located in the alluvial deposit of the Radosicka reka river.
Terrain is made of serpentinite peridotites, containing the
vein magnesite body, but also magnesite fragments of diffe-
rent size. Small-size exploitation is possible, but there 1s no
economic importance.

3. Eluvial-deluvial type is of insignificant space distribu-
tion and limited economic importance, but small-size ex-
ploitation is possible. The best explored locality in Serbia
is occurrence of magnesite detritus in the area of vein deposit
on Kukavica (Kopaonik Mt.).

Although not enough explored, detritic magnesite depo-
sits in Serbia are interesting from the economic point of
view, because of large rescrves of magnesite (particularly in
Razanski Miocene basin). The most important type for ex-
ploitation is lacustrine type (subtype of basal clastics), Lje-
tovnik deposit (Pranjanski Miocene basin) and Parlog depo-
sit (Cacansko—kraljevacki Neogene basin). Alluvial and elu-
vial—-deluvial types are of limited economic importance.
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Abstract

The magnesite and talc deposits in Russia are grouped in three main areas: South Urals, East Siberia
and Far East. Contribution characterizes individual deposits from the viewpoint of their resources, geo-
logical setting, genesis, mineralogy and processing. Some differences in genetical classifications of
magnesite and talc deposits by various authors are mentioned. The magnesite deposit Satkinskoe (Satka)

is treated in more details.

IGCP 443

Magnesite

Resources. In Russia there are 13 explored deposits
with proven resources. They are located in 4 magnesite-
bearing provinces: South Urals (24 %); Udereiskaya, East
Siberia (22 %); East-Sayanskaya (52 %); Malyi-Khingan-
skaya (2 %). The estimated total R.F. resources of 12—13
milliard tonnes is an approximation, based largely on
geologic evidence. The probable resources are 2.8 milliard
tonnes. At present time, Satkinskoe (Satka) deposit in
South Urals is the only one, which is mined. Before
1992, 4-5 million tonnes were mined annually. The ma-
Jority of known deposits is represented with crystalline
magnesite type. The exception is Khalilovskoe deposit of
amorphous magnesite (South Urals). It was mined before
the Second World War, but recently it is closed. Magnesi-
te in Russia is mined by open-pit methods. The possibi-
lity of underground mining is considered for Satkinskoe
deposit because of the exhaustion of the high-quality
crystalline magnesite resources.

Geology. 'Taken altogether, magnesite deposits of Rus-
sia can be divided into 3 formation types: (a) associated
with ultrabasics, (b) with magnesian-carbonate complexes
and (¢) with evaporite salt complexes.

Magnesites connected with ultrabasics form veins, len-
ses and stockworks. The thickness of the bodies is 1-20
m; the length — 100-150 m. An amorphous magnesite is
associated with keralite, nontronite, opal and hydrous fer-
ric oxides. The world practice shows that refractories from
amorphous magnesite have higher quality, then those
from crystalline magnesites (Petrov, 1983).

Key words: location of deposits, geological and genetical relations, Satkinskoe (Satka) deposit

Magnesite of carbonate complexes occurs in beds and
lenses. The bodies are thick 10-200 m. Their length ex-
tend from 0.5 km to several tens km, sometimes up to
100 km and more. The main commercial mineral is crys-
talline magnesite. Additional minerals are talc, quartz,
chlorite and dolomite.

Deposits of evaporite type are not treated here.

Genesis. There are several genetic classifications of mag-
nesite deposits. The first group of investigators divides all
magnesite deposits into 3 genetic types: hydrothermal-
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Fig. 1. Magnesite and talc deposits in the area of Ural, Siberia and Far
East. Uralian deposits: | — Miasskaya group, 2 — Orsko-Khalilovskoe
deposit of amorphous magnesite, 3 — Satkirnskoe, 4 — Shabrovskoe.
Siberian deposits: 5 — Svetli Klyuch. 6 — Alguiskoe, 7 — Kirgiteiskoe.
8 — Udereiskaya group of deposits, 9 — Onotskoe, 10 — Savinskoe. Far
East: 11 — Birakanskoe.
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Fig. 2. Geological map of Satka
magnesite deposit. | — arcose
sandstones (Upper Riphean).

[3 S £
-
> L > > > rY |3
>
> 3 re
5 |/ [ s > s
S >
>
b v L b 9 . 7 »
7S
/ [ s 7Y a
. £ o < » i a
S //‘"
. a 0
— >
o — <
~ > (Y 'y ) Z s <
— ) 2
a 5 4
2 z
a p‘ 5 Y [y
7 > a 4 ‘ / £
3 L3 4 3 s »
2 . s
3
< Y » » ‘. z
» - == £ 3
> > . s >
S = - 0
94 - — o~ ~ [ S Z
(Y ~ ) e 7

>
/// ,/_, r’r’ 7 # 2 2 - black‘shales. 3 — limestones

“ (Upper Riphean). 4 — calcareous

7 i A A @ 3 marl (Upper Riphean). 5 —

— clayey dolomites (Lower Ri-

2 E 4 phean Satka Fm.), 6 — massive,

. — brecciated and laminated dolo-
: —2 mites (Karagay Member of Lo-
. - f” 5 wer Riphean Satka Fm.). 7-9 -
7 — Berdiaush rapakivi massif*

y = @ 6 7 — granite rapakivi. 8 — syenite
y = £ rapakivi, 9 — nepheline syenite,
/ -~ = + T !7 10 — contact marble. 11 — mag-
~ ~ nesite bodies. 12 — faults, 13 —

— Bakal-Satka regional thrust,
14 — alluvium,

V]9
5710
354 [w==]11
: 112
=4 =13
= R4

1 km

A

-metasomatic (Satkinskoe, South Urals; Kirgiteiskoe, Ude-
reiskaya province and others); sedimentary (deposits of Al-
pine mobile belt of Western Europe); infiltrative (lenses
and veins of amorphous magnesite in weathering crust of
ultrabasics; Krupenin, 1999; Timescov, 1983). The second
group of authors also distinguishes 3 genetic types of
magnesite deposits: sedimentary (Satkinskoe, Kirgiteiskoe
and others), the deposits of weathering crust (Khalilovskoe
and other deposits of Ural greenstone belt) and metamor-
phic (Shabrovskoe talc-magnesite deposit and others).

The basic disagreements between these scientific streams
are connected with genetic position of Satkinskoe (Satka)
deposit. The first group of scientists considers it to be
hydrothermal, whereas, the second group assigns Satkin-
skoe deposit as primary sedimentary.

At last, there are scientists, which try to combine these
points of view. For example, they divide all deposits into
3 main genetic types: unchanged sedimentary, crusts of
weathering and metamorphic. Metamorphic deposits con-
sist of 2 subtypes: metasedimentary and metaultrabasic.
These scientists consider Satkinskoe deposit as a primary
sedimentary one. The features of hydrothermal activity are
connected with an operation of hot metamorphogenic
solutions and have local distribution.

An original concept, concerning magnesite origin and
connection between magnesite and talc deposits was pro-
posed by P. P. Smolin at the end of 1980-1990. For
example, it was reported, that there were two most impor-
tant geochemical peculiarities of magnesite: chemical acti-
vity and refractoriness. Due to their refractoriness, Mg-
-silicates are formed by two ways: a) they are accumulated in
the mantle as restite and then ascend to upper horizons of
the Earth crust; b) magmas, enriched by magnesium, are
formed as a result of partial melting of mantle rocks. The-
se magmas ascend to upper horizons along faults and are
flowed on the surface. After that, specific chemical activi-
ty is developed. Magnesian rocks are destroyed as a result
of weathering and form sediments of magnesite and clastic
rocks. Subsequently, crystalline magnesite and Mg-silica-
tes, for example talc, are formed (Smolin, 1983).

Processing. The institute “VNIInerud” carries out the in-
vestigations, concerning the use of the waste products
which were formed during the open pit mining on Shabrov-
skoe deposil. This investigation includes reagentless flota-
tion, high-gradient magnetic separation and superfine mil-
ling. “Extra” grade was obtained as a result of the method.
High-quality forsterite refractory materials were also obtai-
ned as a result of addition of 15 % periclase to serpentine.
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Fig. 3. Cross-section through Satka magnesite deposit located in the middle part of Karagay open pit.
] — host dolomites, 2 — magnesite bodies. 3 — bed of ciayey dolomites and slates. 4 — beds of black shales. 5 — diabase.

6 — overburden.

Satkinskoe (Satka) sparry magnesite deposit

Magnesite deposit Satkinskoe (Satka) is located in
Tcheliabinsk region, Satka district, near the Satka city on
western slope of Southern Urals.

Geologically the deposit is related to Central Urals
uplift, nothern part of Bashkirian megaanticlinorium and
Taratash anticlinorium, the western slope of Satka syncli-
ne. Country rocks are represented by laminated, partly
massive or brecciated dolostones of Lower Riphean Satka
Formation (thickness about 2,000 m). The Satka Fm.
consists of five members. Fifth Karagay Member (thick
about 750 m) is magnesite bearing. Satka Fm. is overlaid
with upper Lower Riphean Ai Fm. (arcose sandstones,
polymict conglomerates, beds of basalts with age 1,650
Ma (U-Pb, Krasnobaev et al., 1992) and underlied by Lo-
wer Riphean Bakal Fm. (interbedding slates and limesto-
nes with metasomatic siderite deposits; thickness of for-
mation is about 1,450 m).

Metasomatic ore bodies are present in two levels in the
lower part of Karagay Member in layered and brecciated
dolostones. Ore bodies have sharp discordant lateral con-
tacts with country dolomites. ¥Sr enriched Mg-brines
have been derived from argillites or schists formations.
Lower '80 in magnesite compared with the host dolomite
points to the influence of meteoric water. Magnesite
formation below sedimentary discontinuities might be
explained by the flow of Mg-rich groundwater through
brecciated lithologies of the carbonate platforms to deeper
parts of the basin during emerging periods of the carbo-

nate platform. The Mg-brines might be traced back to
weathering processes of the Archean greenstone belts of
the East European Platform under humid climates.

The magnesite deposit consists. from about 20 ore bo-
dies, on two levels in lower part of Karagay Member of
Satka Fm. Ore bodies are located in belt long ca. § km
with NE strike and SE dip about 30 degrees. There are
usually two main bodies with thickness 20—40 to 80 m,
areally reaching some square kilometres. Magnesite has
pinolitic structure (grain size about 1--5 ¢m) and relict of
laminated or massive textures of dolostones. Sometimes
magnesite has recrystallization structures of white beds
and nests in gray ore.

Content of magnesite is about 95-99 %. additional mi-
nerals are dolomite. Mg-chlorite, talc and quarz. Paramet-
res of individual kinds of magnesite used in the factory
(Kombinat “Magnezit”): (1) SiO, — 0.9; CaO — 1.4; (2)
Si0, — 1.1; CaO = 2.1; (3) SiO, = 2; CaO — 4. FeO is
about | and MgO is about 45—47 %.

The Satkinskoe (Satka) deposit, belonging with reser-
ves about 300 millon tonnes of magnesite among giant
deposits. The deposit, being detaily explored, is mined
with tree open pits and one underground mine called
“Magnesitovaya” shaft.

Talc
Resources. In the Russian Federation, talc and talc sto-

ne are widely distributed in Urals and Siberia. The com-
mercial resources are determined to 24 milliard tonnes for
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talcites and 130 milliard tonnes for dimension talc stone
and approximate reserves are estimated as 26 and 320 mil-
liard tonnes, correspondingly. In summary, there are
known more than thirty occurrences of talc and dimension
talc stone. The majority of talc resources is concentrated
in West Siberia (~ 52 %). Notable talc resources are
found in Urals and in East Siberia (15 % and 19 % from
total, correspondingly). The mining of talc is no more
than 350,000 tonnes annually. Recently Onotskoe and
Shabrovskoe deposits are mined. The mining is mainly
produced by open-pits and only small quantity of high-
quality steatite is mined by underground way (Romano-
vich et al., 1999b).

Geology. The talc deposits in Russia are mainly connec-
ted with 2 types of rock associations: a) dolomite and do-
lomite-containing carbonaceous formations, b) ultrabasic
formations. Special places take residual talc into crust of
weathering and talc redeposited in karst cavities (Romano-
vich et al., 1999b; Smolin,1983; Smolin,|1987; Tatari-
nov,1969; Timescov, 1983; Shevelev and Urasina, 1983).

In first case, the largest talc deposits are connected with
Upper Proterozoic series of carbonate-silicate rocks. Tal-
cites and talc-bearing rocks are located along contacts bet-
ween dolomite or magnesite and silicate rocks. The con-
tact between magnesite and serpentinite is characteristic
for Kamchadal area, Onotskoe deposit. Talc occurs as fine
dissemination, veins, veinlets and lenses. The length of
talc bodies varies from 50 to 200 m. Total length of the
zone is 500 m, thickness 40 m. Talc bodies of Kirgitei-
skoe deposit are located along contact between dolomites
and clay slates. The length of the largest lens is 550 m
and thickness 20 m.

Shabrovskoe deposit is a classic example of talc bodies
connected with ultrabasics. The talc-magnesite lens ex-
tends to 2 km. The thickness is 50-350 m. The smaller
talc bodies are present in numerous ultrabasics of Middle
and South Urals. As a rule, they are located on contact of
serpentinite and serpentinous peridotites with aplite and
albitite dykes. The length of bodies is 50-200 m, the
thickness 5-20 m. The resources vary from 100 to 500
thousand tonnes. Some of these deposits were mined.

Talc of the weathering crust and redeposited talc are pre-
sent in a few deposits only. The powder talc ores from
Kirgiteiskoe deposit are of the greatest commercial im-
portance. They have the highest brightness (Fe content is
no more than 0.1-0.2 %).

Mineralogy. Smolin (1987) showed, that there was the
whole family of talc minerals. All of them have one crys-
tal-structure base with stoichiometry corresponding to the
ideal talc Mg3(Si40,0) (OH),. There are following differen-
ces between individual varieties: a) besides Na, other cations
are present, b) relation of cations in octahedron differs, too,
¢) there are variations in Si quantity, d) molecular water is

present. The following varieties of talc are recognized: pro-
per talc, Ni-Mg—talc, ferrotalc, Mn-ferrotalc. Besides, the
following intercalation minerals are distinguished: talc-
-serpentine, talc-chlorite, talc-pyrophyllite (I. c.).

Talc and serpentine are highly plastic materials at high
pressure and are favorable for the formation of lenses and
bed-like bodies (Nasedkin and Markov, 2000).

Genesis. There are several genetic and commercial-
genetic classifications of talc deposits. Correspondingly
with the first classification, talc deposits are divided into
4 types: contact-reactional deposits associated with dolo-
mite, contact-reactional deposits associated with ultraba-
sics, metamorphic and residual ones, associated with
weathering crust (Krupenin, 1999; Timescov, 1983). Some
of the authors combine | and 2 types (e. g. Tatarinov,
1969). Smolin (1983) recognized only 2 genetic types
of talc deposits: regional metamorphic and residual of
weathering crust. It is Smolin’s opinion, that metasomatic
contact-reactional processes operated during regional me-
tamorphism in local areas (l. c.).
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Abstract

The most important magnesite and talc deposits of Ukraine. Pravdinskoy, Veseljanskoe. Radionov-
skoe and Sivach. are characterized with relation to their genesis and industrial use. Magnesite and talc
mining in Ukraine has little interface with human society and the environmental threat from the pollu-
tion of the drainage system as well as the air by emissions is minimal The greatest and most evident en-
vironmental impact of magnesia exploitation has centered around seawater magnesia plants.

The prospecting, targeted to the primary haloes. is characterized with the presence of calcite and
baryte and increased contents of Cl, As. Hg and Ba. More distant zones have increasing concentration
of Cu.Znand V

Talc accumulations are indicated by positive and negative haloes of the ferric group elements, as well
as by increased concentrations of F. Cl, Hg and P In the vicinity of granite-porphyry occurring near
ultrabasites the elements Ba. Pb, Zn. Zr and P are dispersed. Magnetic exploration and the emanation
survey by the minimum radon concentration are efficient for identifying the most prospective sites for
talc deposits. It is also advisable to explore the endogenic haloes of Cl. F. Hg, K, Na. Rb and Li, indica-
ting talc mineralization.

Key words: genetical division of magnesite deposits, environmental considerations. prospecting methods

Introduction

Magnesite (MgCOs) deposits and occurrences can be di-
vided into crystalline and cryptocrystalline varieties as
well as hydrothermal metasomatic and infiltration types.

The former are of primary commercial use. The depo-
sits are composed of crystalline magnesite, having bedded
on lens-like structures. Deposits of the first type belong
to the medium-temperature ones that originated at mode-
rate depths. Magnesite resulted from the hydrothermal im-
pact on limestones exerted by magnesium-rich chlorides
solutions.

Infiltration deposits represented by amorphous magne-

site are localized among serpentines ultrabasites affected

by hypergenesis in the zone of weathering. Magnesite ac-
cumulations form lens like deposits. The parameters and
commercial value of such deposits are not high. Magnesi-
te, when pure, contains 47.8 % MgO and 52.2 % CQO,.
The pure mineral is sometimes, but rarely, found as
transparent crystals resembling calcite. However, magne-
site predominantly contains variable amounts of the car-
bonates, oxides, and silicates of iron, calcium manganese,
and aluminum. Magnesite may be either crystalline or
‘amorphous' (cryptocrystalline). Accessory siliceous mi-
nerals such as serpentine, quartz, or chalcedony are usual-
ly present. Calcium minerals are usually absent or in low
concentrations in cryptocrystalline magnesite, in contrast

[
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to their almost invariable presence and higher concentra-
tions in the crystalline variety. Magnesite dissociates
upon heating to form magnesia (MgO) and carbon dioxi-
de. When heated sufficiently, magnesia develops a crystal
structure identified with that of the natural mineral peri-
clase. The mineral periclase occurs only rarely in nature
and not in any known, commercially workable deposits.
Deposits of crystalline magnesite are usually found asso-
ciated with dolomite.

Talc, Mg SiO|,(OH),, is a hydrous magnesium silica-
te. Its contact-metasomatic, hydrothermal, and metamor-
phic deposits are known. The former originate near the
contact of dolomites and dolomitized limestones with gra-
nitoid and are divided into two subgroups: (a) those that
originated with the introduction of CO,, and (b) those,
which were formed due to the introduction of SiO,. The
latter, associated with serpentinous uitrabasites, are grou-
ped into the deposits formed: (a) due to the introduction
of CO, and (b) owing to the introduction of SiO,. Meta-
morphogenetic deposits of talcites and soapstones are
associated with the introduction of MgO and CO, into
schists and dolomites.

Preferrent use of magnesite

More than 90 % of a world mining of magnesite burns
for reception fire-resistant magnesia in powder form and
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moulded articles. These materials will be used self-main-
tained or in an intermixture with other refractoriness for
interior lining of the basic fore hearth operators of furna-
ces and converters. Besides the magnesite will be used by
production apart of resistant cement; for impregnation of
wood building constructions, which eliminates their com-
bustion and corruption; in a pharmaceutical industry.

Magnesite and talc deposits of Ukraine
Pravdinskoy deposit

The deposits of magnesite and talc located in metamor-
phic Precambrian formations are known in a series of re-
gions of the Zaporozhye and Dnepropetrovsk areas. One
of the most perspective radiant magnesium of raw mate-
rial for metallurgy of Ukraine is the talc-magnesite. It is
reconnoitrered and stands on balance a deposit Pravdin-
skoy of talc-magnesites. There are also other similar
perspective objects. Field of talc-magnesite genetically
conjugative with ultrabasites, ultramafic and mafic rocks
by complexes of Ukrainian shield first of all by comple-
xes Sursco-Belozers of a type. Deposits Pravdinskoe of
talc-magnesite and carbonaceous-bearing serpentinites is
located at village Gruchevka, the Krinichan regions in
Dnepropetrovsk province. Deposit was reconnoitrered in
1964-1968 by trust “Dnepr-geology” and with new ex-
panded prospecting in 1971-1972 by “South-Ukr-Geolo-
gy”. The reserves were authorized burring USSR in 1973
on a category B+C,; - 105.1 million tones, from which
55 % belongs to talc-magnesite and 45 % to carbonaceous
serpentinites. Prognostic resources up to depth 150 m
contain about 300 million tones. Deposit is associated
with Precambrian crystalline rocks and weathering crusts
of Pliocene and Quarternary. The mineralized strata occur
among steeply dipping (60-80° to SW). Precambrian
crystalline rocks of tabular shape having NW course.

VESELJANSKOE DEPOSIT

SIVACH DEPOSIT

AZOV SEA

BLACK SEA

Length of mineralized body along the strike is 800 m,
width 150-350 m and thickness 100-180 m. The reserves
are reconnoitrered to the depth 160—-180 m and proved by
individual wells in depths up to 350 m from the surface.
In a central part of the field a strip of waste rocks divides
a mineralized strata into two blocks — southwestern and
northeastern. The thickness of a strip of waste rocks is
1045 m and it increases depthward. Thickness of the
productive strata in the southwestern block is 80-160 m
and in northeastern — 110-360 m. The deposit has cover
thick 6-35 m.

The laboratory and trial examinations have shown, that
the talc-magnesite and carbonaceous-bearing serpentinites
are applicable for production of high-quality fire-resistant
brick-making forsterites. Talc-magnesite and magnesite
serpentinites can be used also for flour as effective magne-
sium fertilizer for soil. The additive 20-25 % decomposed
samples of magnesite concentrate (received during
dressing of talc-magnesite) were converted into different
solid forms and can be produced as milled raw material ap-
plicable for fabrication forsterites — valuable refractories.
The talc-magnesite are complex ores, as contain except for
talc (45-50 %) and magnesite increased amounts of nic-
kel, cobalt and chrome. They are suitable for manufactu-
ring of burnt talc-magnesite. At their flotation (the yield
of magnesite is 40 % and talc 48 %). The talcous concen-
trates of the marks A and B would also be valuable raw
material, widely applicable in different branches industry.
The particular volumes of a talcous concentrate can be ex-
ported. From blocks of talc-magnesite it is pos-sible to
receive also commercial a talcous-fired magnesite brick for
lining of rotary furnaces. Talc-magnesite of middle decom-
posited samples can be used for insecticides (for protection
of plants) and for production of glasses. Joint-stock com-
pany “Entrails” of city Dnepropetrovsk begins the ope-
ning of the Pravdinskoe deposit with exploitation of talc-
magnesite and carbonaceous-bearing serpentinites.
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Veseljanskoe deposit

In Orehovskoe area of the Zaporozhye field in 15 km
distance to SW from railway station Fisaki the explora-
tion by the Ukrainian geologic management in
1952-1955 detected deposit Veseljanskoe of talc-magnesi-
te with reserves on a category C; — 132.3 million tonnes.
This deposit was not affirmed. The steeply dipping
(70-80°) talc-magnesite body occurs in depth 60 m. Mi-
neralized bed thick 30-300 m prolongs along the strike of
5 km. The variegated surrounded lithology contains len-
ses and hardpans of serpentine. The deposit is covered
with weathering crust thick 40-80 m, concerning the
recent position of magnesite among raw materials. The
deposit Veseljanskoe is perspective for detail exploration.

Radionovskoe deposit

The Ukrainian shield is promising area for discovering
of new magnesium deposits of other types. In connection
with those already used in production of magnesite pow-
der with other materials, the forsterite refractories (i. e.
refractories from Mg with low concentrations of Fe in
olivine) prefer the application of natural forsterite. Simi-
lar raw material is delivered from Kareliya and Ural. In
Western Sorokinskaya zone of the Priazovsky block in
the area of rivers Berda and Obitochna the deposit Radio-
novskoe occurs. The high-magnesium-bearing ultrabasi-
tes were detected and can be used as natural raw material
for forsterite refractories. The lithological and geochemi-
cal preliminary data indicate fulfilling of technical require-
ments on forsteriteous raw material. Prognostic resources
of category P, in depth interval 200 m reach 250 million
tonnes. The deposit Radionovskoe has an advantage of
complex mining possibilities (titanium, apatite, nickel
etc.). The dressing of basic and ultrabasic rocks associated
with deposit (anorthosite, gabbro, serpentine, etc.) allows
obtaining olivine, olivine-pyroxene and pyroxene concen-
trates as the high-quality magnesium raw material.

In Ukraine for production of refractories, processed
using high temperature treatment of dunite, the raw mate-
rial from Ural (Tagil) is imported in quantities about 100
kt. Among Precambrian ultrabasites of Ukrainian shield
the relevant sources of Mg can be detected among superfi-
cial sources related to weathering crusts of ultramafic
rocks. The relation to ultramafics is proved by lithologi-
cal background of several Mg anomalies. The diagenetic
type of magnesite, usually tied with evaporites, starts to
play an important role in Ukraine. The Caledonian-Cale-
donian sedimentation magnesite is tied with weathering
crusts in Pridneprovje region. Deposits of the epi-Varis-
can weathering crust are present in Dneprovo-Donesk
area. New research in Ukraine, apart from recent valuable
view on industrial minerals genesis in numerous coun-
tries of a world, has found a magnetic character of talc.
This is caused by low concentration of Fe in talc. During
weathering from talcous formations the harmful impuri-
ties were leached. Features that talcous magnesite exhi-
bits in the Dnepropetrovsk area alongside with develop-

ment of linear weathering crusts allow to recommend this
region as primary for research on Fe-free talc with specia-
lization on forecast of disintegration talc types of weathe-
ring crust.

In Ukraine the perspective fields of pyrophyllite, ap-
plied in manufacturing of ceramic materials, glazes, acid-
resisting products and heat-resisting concretes are located
in Ovruch regions of Zhitomir area (neighboring strata re-
present quartzite). The formation of pyrophyllite is related
to greenschist facies of metamorphism. Recently there
was found a new pyrophyllite field in Nagorjanskoe area.

Sivach deposit

The magnesium raw material basis of Ukraine will in
the future require an import of some amounts of high-
quality magnesium raw material preferment of brucite
Mg(OH), type. Brucite will be widely used not only for
production of refractories, but also for fabrication of pe-
riclase and other magnesium products of supreme quality.
Recently Russia, Turkey and China are the substantial
suppliers of this raw material. The essential contribution
to a solution of a problem of high-quality magnesium of
raw material is of processing of magnesium salts from
developing brine deposit Sivach. Use of Sivach brine
enables to produce the high stability refractories with the
MgO content 93-99 % (periclase type refractories), which
one can be used in hyperthermal technologies. The Si-
vach brine provides Mg and Na salts, gypsum and other
chemical components. Mg salts can be used also as the
additive at fabrication of the relevant refractories. In world
the share of ocean walers used in reception of magnesium
yields is gradually increasing. In Ukraine the leaching of
siliceous strata from the depths 1,700-3,000 m by wells,
being realized in Dneprovo-Donezkoy cavity (the Cherni-
gov and Poltava area), is recently non-commercial.

Environmental considerations

Magnesite mining extended in various regions, have
little interface with urban society. Contestation as to land
use is not a problem in Ukraine. The drainage of under-
ground and open pit mines does not contribute significant-
ly to pollution of streams because the drained arca con-
tains low amounts of soluble or oxidizable minerals. In
the past calcining plants emitted substantial amounts of
stack dust, but modern dust collectors and precipitators
have removed most of these emissions and allowed the
recovery of valuable products. The greatest and most evi-
dent environmental impact of magnesia operations has
centered on seawater magnesia plants. Recent innovations
leading to greater control of the characteristics of the ef-
fluents have decreased the amount of turbid effluents.

Prospecting for magnesite and talc
At the stage of prospecting it is recommended to inves-

tigate the primary haloes in order to identify blind and
deep-seated magnesite bodies. According to universal zona-
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lity, the supra-ore zones are characterized by the develop-
ment of calcite and baryte and by increased contents of
chlorine, arsenic, mercury and barium, whereas the sub-
ore zones are notable with increasing concentration of
copper, zinc and vanadium.

Talc accumulations occur commonly in the periphery
of ultrabasites. It should be borne in mind that they are
indicated by positive and negative haloes of the ferric group
elements, as well as by increased concentrations of F, Cl,
Hg and P. Where dykes of granite-porphyry occur near
ultrabasites, attention should be given to the dispersions
in the contents of such elements as Ba, Pb, Zn, Zr and P.
Magnetic exploration is carried out to identify the zones
of contact of ultrabasites as the most prospective sites for
detecting talc deposits. Talc bodies are distinctly localized
with the help of the emanation survey by the minimum
radon concentration. In the process of prospecting, it is
advisable to explore the endogenic haloes of Cl, F, Hg,
K, Na, Rb and Li, indicating talc mineralization. Special
attention should be given to the coincidence of the haloes
formed by the introduction or removal of elements that
indicate the epicenters of productive bodies. It is rather ef-

ficient to combine geochemical methods with thermogra-
phy which helps detect steaming haloes and water-abun-
dant zones in rocks. A distinct and intensive endothermic
peak at 965 °C is identified in talc formations from the
thermal analysis data. Zonality is an important geochemi-
cal indicator. By determining zonality indices, studying
the correlation of elements, and the data provided by the
differential phase analysis for mercury, it is possible to
predict talc mineralization at the present level of erosion
or at a certain depth. Geological and geochemical methods
being considered inefficient, mainly in base prospecting
for talc deposits in direct field observations.
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Abstract

The most important magnesite and talc deposits in China are located in Hecheng-Dashiqiao (Yingke)

ore belt of northeastern China. They are developed in the upper part of Dashigiao Formation of lower
Liaohe Group of Middle Proterozoic age. The general geological setting, occurrence of magnesite and
talc ore bodies as well as character of mineralization are characterized in this contribution. In the case

of Fanjiayu talc deposit the polystadial formation of talc is suggested. The magnesite deposits in China
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have formed mainly via sedimentary process. The metamorphic hydrothermal and Mesozoic magmatic

hydrothermal mineralization overprinted the synsedimentary mineralization to form the talc and a part
of the magnesite deposits. In these cases. the origin of magnesium came from the original magnesite-
bearing strata. whereas the 510, may be derived from magmatic hydrothermal fluids.

Key words: magnesite and talc mineralization, Fanjiayu deposit, Proterozoic Liaohe Group, Hecheng-

Dashigiao (Yingke) ore belt

Introduction

China has abundant talc and magnesite mineral resour-
ces. The talc-magnesite deposits occur mainly in the
magnesium carbonate formation, and the reserves of this
type ores amount up 10 99 % of all those in China (Insti-
tute of Mineral Deposits, CAGS, 1992).

Location of deposits

The talc-magnesite deposits of the magnesium carbona-
te formation are located mainly in Hecheng and Yingke
county, Liaoning Province, northeastern China, forming
the Hecheng-Dashiqiao (Yingke) ore belt (Fig. 1). The
largest and famous deposits include Xiafangsheng, Jinjia-
bao, Huaziyu, Qinshanhuai, Shengshuishi and Fanjiayu.
They are strictly controlled by the upper part of Dashigiao
Formation of lower Liaohe Group of Middle Proterozoic
age (Zhang, 1984). The ore-bearing sequence in descen-
ding order is: thinly bedded dolomitic marble, sericite
phyllite (>250 m); ore bodies including 3 ore beds: upper
part of magnesite ore body, with siliceous dolomite and
some phyllite containing fossils of algae (>400 m);
middle part of thick magnesite ore body with interbedded
dolomitic marble (>2000 m); lower part of magnesite ore
body with laminated dolomitic marble phyllite (>350 m).
Some deposits also occur in the Nantong county, Sichuan
Province of southwestern China (Fig. 1).

W

Magnesite

The occurrence of the magnesite ore bed extends over
100 km and is 4 km wide. The magnesite ore body in the
whole ore belt shows mainly bedded or bed-like shape and
is concordant with host rock. The ore body has a typical
length of 200-2,700 m and thickness of 30-300 m. The
ore bodies are interbedded with metamorphosed sedimenta-
ry rocks and are in lateral transition to dolomitic marble.

The ore minerals include mainly magnesite and talc,
with some tremolite, scapolite, clinochlore, quartz, sideri-
te, ferromagnesite, breunnerite, pyrite, magnetite, hemati-
te and limonite, etc. Crystalline magnesite is mainly
white and pink, with some white-gray, gray, right-yellow
and dark-green varieties. The mineral grain size varies
from fine grained (<0.5 ¢m), medium grained (0.5-1.0
c¢m), to coarse grained (1-5 cm) and very coarse grained
(>5 cm). The largest magnesite grains may reach up to
10-15 cm. The contents of MgO are inversely proportio-
nal to CaO and SiO,.

The quality of magnesite is affected by talc-mineraliza-
tion, and the concentration of a great amount of talc may
form an independent industrial talc ore body.

Talc

Talc is often found as an associated mineral with mag-
nesite in the Hecheng-Dashigiao (Yingke) ore belt. The
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Fig. 1. Sketch map showing the distribution of the talc-magnesite deposits in China. Most of the deposits occur in Liaoning Province
of northeastern China. Minority of deposits occurs in the Nantong area, Sichuan Province of southwestern China.

talc deposits are distributed strictly along the magnesite
belt in this region. Based on its occurrence, talc deposit
can be classified into vein, lenticular, lump and dissemi-
nated type.

Vein and lenticular talc can form independent talc depo-
sits. Lump and disseminated talc has no industrial value
and can only decrease the grade of a magnesite deposit.

At least three stages of talc origin can be recognized.
The first stage is represented with scaly and columnar talc.
They differ from others by their dark colors as well as
high Ti and V contents. This type of talc is formed from
the magnesite being replaced by regional metamorphic so-
lutions with supply of SiO,. The second stage is associa-
ted with magnesite formed by mechanical-chemical meta-
morphic re-emplacement. The talc formed in this stage is
characterized by enrichment of carbon. The genesis is rela-
ted o hydro-dynamic and metamorphic hydrothermal solu-
tions, but-the magnesium came from the magnesite depo-
sit. The third stage is related to Mesozoic granitic hydro-
thermal solutions, such as talc deposit in Fanjiayu.

Fanjiayu talc deposit

The ore body of Fanjiayu talc deposit occurs within the
magnesite ore body and is obviously controlled by tecto-
nics. The alteration zone of the wall rock near the deposit
is 1-2 m thick. In the ore body, the massive pink talc
veins were observed cutting light brown massive talc and

indicating polystadial formation of talc. In the ore body
the breccia of Mesozoic magmatic dikes are found besides
the breccia of magnesite. These features indicate that the
talc deposit of Fanjiayu is probably of magmatic hydro-
thermal -origin. The Mesozoic magmatic hydrothermal
activity provided only SiO,, and the magnesium obvious-
ly came from the magnesite bed. There would not be any
talc deposits without the magnesite bed.

Conclusion

The magnesite deposits in China have formed mainly
via sedimentary process. The metamorphic hydrothermal
and Mesozoic magmatic hydrothermal mineralization
overprinted the synsedimentary mineralization to form the
talc and a part of the magnesite deposits. In these cases,
the origin of magnesium still came from the original
magnesite-bearing strata, whereas the SiO, may derive
from magmatic hydrothermal fluids.

References

Zhang. Q., 1984: Geology and metallogeny of the Early Precambrian
in China. Jilin Peoples Publishing House, Changchun, China,
300-336 (in Chinese).

Institute of Mineral Deposits, Chinese Academy of Geological Scien-
ces (CAGS). 1992: Introductions for map of mineral resources in
China. Geological Publishing House, Beijing, China, p. 17-26
(in Chinese).



Mineralia Slovaca, 32 (2000), 561-562

Magnesite deposits in Australia

CLIVE BURRETT

School of Earth Sciences, University of Tasmania, Box 252-79, Hobart, Tasmania, Australia 7001
Clive.Burrett@utas.edu.au

(Received 24. 11. 2000)

Abstract

The main areas of magnesite resource in Australia are in South Australia and Queensland with smal-

ler groups of deposits in Tasmania, Western Australia, Northern Territory and New South Wales. The

UNE'g E magnesite industry in Australia is progressing rapidly and significant financial investments have been
made in 1999-2000, especially in South Australia and Queensland. Total estimated Australian magnesi-
te resources exceed 1.4 billion of tonnes.
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Introduction

There are seven main areas of magnesite resource in
Australia:
1. Batchelor (Northern Territory)
2. Murrin Murrin (Western Australia)
3. Bandalup (Western Australia)
4. Leigh Creek (South Australia)
5. Kunwarara (Queensland)
6. Arthur Lineament (Tasmania)
7. Thuddungra (New South Wales)

Work on these projects range from pilot stage through to
final feasibility to trial magnesium production status. Very
significant financial investment has been made in 1999-
—2000 on exploration, testing, process experimentation and
plant production in South Australia and Queensland. Other
proposed magnesium projects are based on fly-ash (Hazel-
wood in Victoria) and serpentinite tailings (Woodsreef, New
South Wales). Total Australian production between 1940
and 1994 was 2.8 million tonnes from deposits in New
South Wales, Queensland, South Australia and West Austra-
lia. However, current interest is focussed on the first six
areas listed above and the anticipated construction of magne-
sium smelters close to the South Australian, Queensland
and Tasmanian deposits. Total estimated Australian magne-
site resources exceed 1.4 billion tonnes.

Main areas of magnesite resource
Batchelor, Northern Territory
Large magnesite deposits occur near Batchelor at the
Celia (Huandot) and the Coomalie prospects within silici-

fied carbonates of the Paleoproterozoic Celia Dolomite of
the Pine Creek Inlier. The magnesite was probably pri-
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Fig. 1. Map showing seven major areas of magnesite in Australia.

mary and formed in an alkaline lake (Bone in Ahmad,
1998). The magnesite inferred resource is 20 million ton-
nes at 42 % MgO which at a projected production of
50,000 tonnes per annum will last 200 years.

Murrin Murrin, Western Australia

There are many magnesite deposits in Western Australia
but total production from six deposits between 1915 and
1984 was only 77,000 tonnes. Abeysinghe (1998) lists
12 past producing and significant deposits and another 58
minor occurrences. The Murrin Murrin deposit area is part
of a much larger area associated with altered ultramafics in
the Archean eastern goldfields region. The major area of
magnesite at Murrin Murrin exceeds 250 million tonnes.
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Bandalup, Western Australia

Another magnesite deposit occurs at Bandalup to the east of
Esperance in the south of Western Australia (Abeysinghe,
1996; Hart, 2000). Magnesite derived from Archean ultrama-
fics and mafics has been precipitated into the Upper Eocene
Pallinup Siltstone in bands up to 7 m thick separated by
sands. 17,000 tonnes of magnesite were mined from this depo-
sitin 1984. Current indicated resources are 1.3 million tonnes.

Leigh Creek, South Australia

Magnesite has been produced from several deposits in South
Australia. The Leigh Creek deposit is located about 580 km
north of Adelaide. The deposit belt extends for 120 km north
east of Leigh Creek and contains an estimated 516 million ton-
nes of nodular magnesite at 42 % MgO (SAMAG 1999, un-
published). The magnesite is interbedded with dolomite with a
total thickness of 120 m and is within the Skillogalee Dolo-
mite of the Burra Group which is <802 Ma and >750 Ma. The
magnesite is primary and was deposited in a peritidal carbonate
sequence inan intracratonic rift basin (Balperio, 1989).

Kunwarara, Queensland

Continuous production began in Queensland in 1978. The
most important deposit is at Kunwarara, 50 km north of
Rockhampton and consists of 500 million tonnes of shal-
lowly buried, flat lying 1015 m thick nodular, magnesite
in a mudstone/sandstone matrix. Of this 20 million tonnes
is high grade. This deposit is one of several in this region

Rocky Cape
Block

@ Arthur River
® | yons River

/X\ Savage River

/Main Creek
Bowry Creek

10 km

Fig. 2. Five major deposits of magnesite in NW Tasmania.

formed adjacent to ultramafic rocks in a fluvial environment
by precipitation and secondary enrichment during the Caino-
zoic (Draper, 1998). In August 1999 the Australian Magne-
sium Corporation (AMC) poured its first test ingots of
magnesium from Kunwarara magnesite (Brown, 1999).

Arthur Lineament, Tasmania

Five major deposits of probably metasomatic magnesi-
te occur within the Neoproterozoic (>777 Ma) phyllites
and schists of the steeply dipping Bowry “Formation” of
the Arthur Metamorphic Complex (Bottrill et al., 1998;
Frost, 1982; Frost and Matzat, 1984).

— The Arthur River deposit contains an estimated 30

million tonnes at more than 42 % MgO.

— The Lyons River deposit contains an estimated 30
million tonnes at >40 % MgO.

— The Main Creek deposit contains an estimated 40
million tonnes at 44-45 % MgO.

— The Bowry Creek deposit contains an estimated
300,000 tonnes at 43 % MgO.

— The Savage River deposit occurs as vertically dipping
lenses within a sequence of amphibolites associated
within the actively mined Savage River Iron Ore
deposit (Frost and Matzat, 1984).

Thuddungra (New South Wales)

The Thuddungra deposits, 35km NW of Young, consist
of small irregular veins and pods of magnesite within the
weathered zones of Silurian serpentinites. A reserve of
12.4 million tonnes is estimated. There are several other
similar deposits in New South Wales and the region pro-
duced a million tonnes of magnesite up to 1975.
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Abstract

Article presents a review of the most important magnesite and talc deposits of Pakistan with their lo-
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Magnesite

The magnesite deposits of Pakistan occur in two
forms, one as veins in ophiolites and the other in dolomi-
tes.

The former deposits are much smaller as compared to
the later deposits. Vein type magnesite is pure white, fine
grained, massive, cryptocrystalline, and has a conchoidal
fracture. Vein type magnesite deposits are common in
ophiolitic harzburgite-dunite igneous complex of Zhob
valley, Balochistan, Pakistan. An average chemical com-
position of a typical magnesite from such occurrences
shows 45.38 % magnesia, 0.38 % silica, 1.72 % lime,
1.04 % iron oxide, and 51.15 % loss on ignition.

Magnesite deposits in dolomite occur in a number of
places at northwest frontier of the Punjab province of Pa-
Kistan. Magnesite occurs in lenticular bodies in dolomite
and dolomitic limestone with occasional remnants of
unaltered dolomite and limestone, and appears to have
been formed by hydrothermal replacement of the pre-exis-
ting calcareous rocks by descending meteoric waters with
increased amount of Mg,

The average annual production of magnesite in Pakis-
tan is about 5,700 tonnes.

Talc

The largest deposit occurs in dolomite and dolomitic
limestone, and is believed to be the product of hydrother-
mal alteration of existing rocks. Sherwan deposit at Hazara
is the largest deposit of this type. Small occurrences are
reported in Jamrud, Kurram agency, and Landi Kotal, all

563

cation on schematic map and short characterization. At the end of contribution the largest talc deposit
Sherwan is described from the viewpoint of its tectonic setting and the mineralization.

in the northwestern part of the country. Small showings
of talc in Zhob district of Balochistan occur in the form
of veins in ultramafic rocks. Other occurrences of talc in
Chalt (Gilgit) and Nauseri in Azad Kashmir are present in
talcose schists.

Sherwan talc deposit

The Sherwan talc deposit, so far the largest in Pakistan
is spread over an area 1.5 km wide and 15 km long, where
most of the production comes from four mines, namely
Bandi, Chelethar, Khandakhu and Panjkuian. The deposit
occurs in a doubly-plunging syncline. Talc occurs in irre-
gular, small bodies along bedding-plane shears in dolomi-
te and also as veins along a set of steeply dipping fractu-
res. Talc appears to have formed as a result of alteration
of dolomite and dolomitic limestone. The principal impu-
rity in talc is dolomite which is present in stringers and
palches.

An average chemical composition of a typical talc
sample shows silica 63.21 %; alumina .12 %, iron oxide
0.21 %, lime 0.45 %, magnesia 29.92 % and loss on
ignition 4.62 %.

The average production of talc in Pakistan is about
40,500 tonnes.
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Abstract

Vein type magnesite was found in peridotite lenses at the western termination of the Bhavani linea-
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ment forming a part of the Moyar-Bhavani shear zone. The major rock types of the zone. hornbiende
a gneiss and quartz-biotite schist are mylonitized by ductile shearing. Structural analysis revealed two fol-
ding events accompanied by pervasive plastic deformation. The mineralized veins are not affected by

these deformation events. Therefore magnesite mineralization. which was facilitated by fractures, is

treated to be post-tectonic.
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Location of magnesite occurrences

Magnesite occurs as veins in peridotite at the western
termination of the Bhavani lineament in Kerala (Fig. 1).
Bhavani lineament is a major crustal discontinuity, which
in fact is a zone with a width of about 10 km. The zone,
extending for about 300 km from Mukkali in Kerala in a
NE direction has been considered as a fault or shear. The
zone has been recently treated as a part of the major
Moyar-Bhavani shear zone, which has significantly influ-
enced the evolution of the South Indian granulite belt.
The shear is also noted for acid to ultrabasic intrusives as
well as mineralization of gold and scheelite besides mag-
nesite.

Lithology

Hornblende gneiss and quartz-biotite schist are the ma-
jor rock types. Hornblende gneiss is exposed in most of
the area, while quartz-biotite schist is confined to the
southern part. The gneiss is often banded and at places
contains layers of hornblende-actinolite schist and talc-
-tremolite schist. Boudins and thin bands of amphibolite
are also observed in the hornblende gneiss and quartz-
-biotite schist. Along the borders amphibolite is someti-
mes converted into hornblende-actinolite schist. The
change from amphibolite to schist is through a thin zone
of mylonite. Peridotite occurs as lenses in gneiss at a few
locations. Intrusive granite is also noticed near the south-
eastern part.

N

W

Character of mineralization

Magnesite mineralization is observed in the central and
northern parts of the shear zone. The mineralization is
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Fig. 1. Tectonic map of South India showing location of study area.
MBS - Moyar Bhavani shear zone, PCSZ — Palghat Cauvery shear
zone, ACSZ — Achankovil shear zone.



566 Mmeraha Slovaca. 32 (2000)

Fig. 2. Magnesite veins in peridotite (vertical section).

confined to an area of ca. 2 km? in each case. Magnesite
veins occur in lenticular peridotite, composed mostly of
olivine and subordinate clinopyroxene enclosed in
hornblende gneiss and amphibolite. The highly weathered
peridotite lenses, exposed over strike lengths of less than
a kilometre, follow the ENE-WSW trend of the country
rocks (Nair et al., 1979). Preliminary investigations have
shown mineralization to extend to a maximum depth of
about 50 m. It is not established whether the peridotite
body itself extends beyond this depth. Magnesite veins
with width varying from less than a centimetre to as
much as 30 cm criss cross the host rock (Figs. 2 and 3).
Where veins intersect, an increase in thickness is noticed.
Thick veins have a strike extension of more than 2 m,
while the thin ones are less than a metre in strike length.
Strike of major veins (more than a metre in strike exten-
sion) shows strong preferred orientation with the majority
extending between NW-SE and N-S, the mean direction
being N30W-S30E. The dominant trend of joints
(N25W-S25E) in peridotite and country rocks coincides
with that of the veins suggesting a close affinity between
magnesite veins and fractures in the rocks. Mineralizing
solutions have particularly preferred the NW-SE trending
regional fractures.

Tectono-metamorphic evolution

The rocks have undergone amphibolite facies metamor-
phism and polyphase deformation causing formation of
three generations of folds (Nair et al., 1981). The early
folds F, are asymmetrical and almost isoclinal and the as-
sociated penetrative foliation (S)) after biotite and
hornblende is axial planar. Younger asymmetrical F,
folds deform S foliation. The hinges of F, and F, are co-
axial and trend E-W. Broad open F; folds trending N-S

Fig. 3. Magnesite veins in peridotite (vertical section).

are the latest. Mylonite zones, 1-5 m wide and parallel to
each other, carrying patches of hornblende-actinolite
schist have developed at many places. Boudins and bands
of amphibolite are observed in both hornblende gneiss
and quartz-biotite schist. The gneiss is traversed by a se-
ries of parallel ductile shears. Streaked plates of biotite,
crystals of hornblende, elongated polycrystalline aggrega-
tes of quartz and felspar and associated grain-size reduction
define strong mylonitic foliation and lineation. Several
other features characteristic of ductile shearing have also
been observed.

Conclusion

Temporal relations of deformation, metamorphism and
mineralization have been worked out based on structural
analysis. The structures can be considered as developed
during two deformational events, the first phase of the
first event was synchronous with metamorphism and was
responsible for the formation of F, and axial planar S,
while the later phase produced F, folds. The second defor-
mational event affected all the carlier structures. The mi-
neralized veins are not affected by any of these folding
events and hence the mineralization was post-tectonic.
However, fractures have facilitated the localization of
magnesite veins thus exerting a tectonic control on mine-
ralization.
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Abstract

The tale deposits of the main productive districts, located in Mendoza, Cérdoba, San Juan, Santiago del
Estero and San Luis provinces, are briefly characterized from the viewpoint of their geology, lithology

UNElg E and tectonic setting. At the end of contribution the resources and total talc production of Argentina,
discriminated by provinces and five years' periods, are summarized.
Key words: location of deposits, geological and tectonic setting, resources and use of talc
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Introduction

Although there is not exploitation of talc deposits in
Argentina at present, this mineral occurs in several dis-
tricts within the central western region of the country.
Morever, in some cases the talc production has been im-
portant, specially among the industrial types.

Location of main deposits

The main productive districts are located in Mendoza,
Cordoba, San Juan, Santiago del Estero and San Luis
provinces (Angelelli et al., 1980). Mendoza, for example,
has remarkable deposits in Precordillera and Cordillera
Frontal. Cérdoba also has important amount of this mi-
neral within the crystalline basement of Sierra de Olaen.
The thirt place is occupied by San Juan province in Pie
de Palo range, a very remarkable morphostructural unit
located in the westernmost part of Sierras Pampeanas.
Regarding to Santiago del Estero, part of Cérdoba and
San Luis, there are impure deposits which have been oc-
casionally used as lime furnace rock cover.

Geological setting of talc deposits and genetic aspects

Talc deposits from Mendoza and San Juan have a
strong structural control. It is represented with fractures
or faults generally disposed within or close to the contact
between serpentinite bodies with the host rock composed
mainly of micaceous schists, in some cases garnet-bea-
ring. They are disposed in short lenticular veins or small
bodies from a few decimetres to more than 6 metres wide.
The mineral shows a compact fine-grain texture, colour
ranging from dirty grey to green in varieties of good qua-
lity and to pale green or white in another cases. The pre-
sence of impurities like antigorite, chlorite, actinolite and
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iron hydroxides is common. In contrast, the talc deposits
in Cérdoba are mainly composed of light to dark brown
steatite which form 6 to 8 metres wide bodies within am-
phibolite strips. In some cases, the mineral occurs with
vermiculite.

Talc deposits were formed by processes of hydrothermal
alteration of serpentine and amphibolic schists along frac-
tures or faults zones.

In Mendoza, the main productive province, talc depo-
sits are located in two geological regions: Precordillera
and Cordillera Frontal. During 1975 the production was
obtained from 40 mines, 25 of them corresponding to
Precordillera and the rest from Cordillera Frontal (Elizal-
de, 1950).

From the geological point of view, for talc deposits in
Precordillera there are several studies for references: Keidel
(1939), Cooperativa de Gedlogos de Mendoza (1950), De
Romer (1964), Cingolani (1970), and Varela (1972). On
the other hand, the most important contributions to the
knowledge of talc deposits in Cordillera Frontal were
given by Zardini (1958) and Polanski (1972).

In Precordillera, talc deposts occur in serpentines, in
the contact of these rocks with schists and within the
schists but always close to the serpentine bodies where
the rocks have suffered an intense tectonic reworking.

The area is built mainly with Paleozoic metamorphic
and igneous rocks and Mesozoic sedimentary and volcanic
rocks which are located over the older units in the Eastern
part of Precordillera. Talc deposits have genetic relations
with Paleozoic rocks. These are represented with sericiti-
zed phyllites, dark grey to green schists, limestones,
eruptive units and serpentinites with a wide range of di-
mensions. Paleozoic metamorphic complex is myloniti-
zed and deformed. It has a general orientation N-S with
diversity of inclinations being a result of the dominant
tectonic processes in Precordillera. Keidel (1939) refers
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that the talc deposits are as a rule following the tectonic
lines where the solutions were emplaced and deposited.

Zardini (1960) and Cosentino (1968) define the talc de-
posits as tabular bodies within the serpentinite units.
They are characterized by the presence of dominant anti-
gorite and chrysotile. There are also calcite, chlorite, acti-
nolite, and scarce sulphides like pyrite. Such bodies are
separated or surrounded by external walls of dark calcite
and internal disruptions composed by laminar to massive
grey to green dolomite.

The concentrations of talc form veins or cloaks located
in distance 200-300 metres between individual talc out-
crops. which reach dimensions of 20-40 metres. However.
the limits of the deposits are not well defined because the
contacts with the host rock are transitional. In general.
these deposits have thickness between 1-2 10 6 metres.

Argentina

Buenos Aires

0 400 km

Antarctica

Fig. 1. Talc deposits in central western Argentina,

Resources and use of talc

The information about the talc resources in Argentina
is very scarce. However, the geological conditions are fa-
vourable. Originally it was exploited from low depths.
Regarding to the annual production, during 30 years the
total amount of extracted talc was about 600,800 tonnes
of talc.

Talc in Argentina has been used in the industry of rubber

Tab. 1
Total production of talc expressed in tonnes. discriminated by
provinces and each five years (after Angelelli et al., 1980)

Mendoza Cordoba San Juan
1945-1949 6.892 645 -
1950-1954 18.273 B 1.098
1955-1959 16,442 238 2.354
1960~ 1964 11.903 2.040 2.036
1965-1969 15.520 2.5106 3.024
1970~ 1975 28.081 5.022 2.847

and paper. elaboration of paintings. as a supporting mate-
rial of plaguecides and insecticides and in pharmaceutical
and cosmetological production.
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Abstract

The article presents possible negative impacts of magnesite production on soil. vegetation and ani-
mals. The requirement for imission decrease is stressed. The application of filters, dust chambers, or
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producer.
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Introduction

All processes realized by magnesite firms, i. e. exploi-
tation of magnesite, its elaboration, firing in rotary and
shaft furnaces and production of magnesite building mate-
rial, cause polluting of living environment. During a pe-
riod of more than 30 year the imissions from the firms
have became severe ecological negative factor.

Pollution of soil by magnesite dust

The main component of imission is represented with
magnesite dust (approx. | mm in dimensions) with con-
tent of MgO 65-85 %, where MgO is in oxid form and
carbonate form. According to the weight of particles and
air conditions the dust is deposited in various distances
from pollutants mainly on agricultural and forest sources.

Magnesite imissions are changed chemically and mine-
ralogically by input to the soil. The content of magnesite
in soil is increasing and agrochemical and pedological
characteristics of contaminated soil are also changed.

Contaminated soil is alkalized, content of carbon is
increasing and value of pH is increasing to 7-9 according
to the contamination change. Contamination with mag-
nesite compounds is highest in arable level of soil, depth-
ward it is decreasing. The distribution of magnesite pollu-
tion in contaminated areas firstly has island shape, later
an areal pollution appears as the last level of contamina-
tion. Soils in more rangy terrain increasingly suffer the
water erosion.

Influence of imissions on vegetation
Forest economy is one of the most sensitive productio-

nal branches (qualitatively as well as quantitatively) to-
wards impacts of air pollution. This is caused by biologi-
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electrostatical ways for catching magnesite will decrease imissions to demanded level of hygienic norm
and simultaneously will allow to achieve positive economical results and ecological behaviour of the

Key words: pollution of living environment by magnesite production, imissions. recovery

cal character of the forest. It is bounded to the stable pla-
ce, its position cannot be changed and therefore it cannot
miss influence of magnesite imissions. Forests, dying in
industrial areas, are the result of mentioned facts.

Mostly oaks, beeches and in higher altitudes spruces
and pines are growing in endangered forests. The degrada-
tion of forests and especially dying of top branches of trees
cause the soil lightening and growth of new gross vegeta-
tion similarly like on forest glades.

According to results from areal diagnosis of negative
imission impacts with regard to the influence of external
factors, mainly the configuration of terrain, three zones of
forest threat were established:

A — Area of strong threat, that includes area without
vegetation and area of dying vegetation. In the case of
Slovak magnesite industry it is totaly 1,014 hectares.

B — Area of medium threat, characterized by long-term
influence of low concentration of imission compounds
(mainly SO,). This type represents chronic type of dama-
ge, mainly damage of sensitive pine woods, and such da-
mage can evoke severe devastation; totally 2,011 ha.

C - Area of weak threat (protected zone) characterized
with low level of pollution; totally 3,617 ha.

Magnesite imissions impact to the substances cycle in
forest ecosystem by following ways:

1. decisive changes of soil chemistry (pH value of wa-
ter in surface area is 9.1-9.3 and HCI pH is 8.6-9.1).

2. Negative influence on both, the decomposion and
mineralization of organic substances; limited effectiveness
of microorganisms and effectiveness of biological soil
activity.

3. The dust in assimilation organs damages photosyn-
thesis, causes defoliation and decreases wood growth.

4. Magnesite imissions attack and limit the dynamics
of physical, chemical and biological processes as well as
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damage absorption complex of soil and nutrition of
woods.

5. Magnesite imissions influence qualitative changes in
ecosystem compounds, that means retreat of economical-
ly most important woods and their replacement by more
sturder woods (e.g. birches, alders, etc.) as well as quanti-
tative changes — mainly reduction of wood reserves, soil
bonity deterioration, total wood health and resistance dete-
rioration.

Town forests in areas of magnesite sources are abused
by imissions. Main imission compound is MgO, that
creates secondary minerals in contact with water and CO.
After their falling down on soil and vegetation at high
concentration mainly the hydromagnesite appears in con-
tacts with trunk, branches and leaves.

In areas of high SO, concentration (acid rains) it is pos-
sible and proper to apply MgO for decreasing the acidity
in soil. This positive feature has already been used in se-
veral areas.

Second imission compound is SO,, that can create with
water low-concentrated acids. Imission compounds in sy-
nergical activity negatively influence the wood by decrea-
sing their solar income and assimilation intensity. Imis-
sions evoke decomposition of chlorophyll. They change
physical and chemical composition of soil, increase soil
reaction and decrease its overall fertility.

Influence of imissions on animals
Following facts result from knowledge about high con-

tent of magnesite and other compounds of magnesite was-
te in living organisms:

— Surplus of Mg impacts mainly on juvenile animals,
because these do not have developed, resp. stabilized phy-
siological functions.

— Mg is accumulated in organs, bones and fur even in
situation, when highest possible limit 12.5 g.m%/30 day
is not overcome.

— Surplus of Mg has negative impact on nervous, renal
and endocrinal systems, on the bones and on the gravidity
of animals.

— Plan indexes for sheep and cattle stock-raising are not
fulfilled due to area pollution by magnesite dust. On the
contrary, pig raising is successful. Damages for cattles
and sheeps consist of decreased weight, frequent diarrhoea
and increased consumption of mineral substances.

Remedy for imission decrease consists from catching
magnesite dust by fabric filtre, by dust chamber, by elec-
trostatical or other way and consequent elaboration of
catched dust to the clinker. By this way it is possible to
decrease imissions in magnesite production to the deman-
ded level of hygienic norm and simultaneously achieve
positive economical results and ecological behaviour of
the producer.
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Medzindrodny geologicky kongres (IGC) je plendrnym reprezen-
tantom Medzindrodnej tinie geologickych vied (IUGS) a kond sa
raz za Styri roky.

Riodejaneirsky kongres v kongresovom centre otvoril viceprezi-
dent Brazilie Marco Mariel a minister banictva a energetiky Rodol-
pho Tourinho. Téme obsiahnutej v hesle kongresu Geoldgia a trvalo
udrZatelny rozvoj — poslanie pre tretie tisicrocie sa venovala
najvicsia pozornost, aj ked — ako zvy&ajne pri takychto prileZitos-
tiach — sa vo velmi Sirokom zdbere prezentovala geoldgia prislusného
regiénu Juznej Ameriky.

Organizatori dostali 5750 abstraktov (abstrakty a ostatné materid-
ly st na kompaktnych diskoch, ¢o je rozdiel oproti predchddzaji-
cim kongresom, z ktorych si tGcastnici odndSali aj 10 kg kongreso-
vych materidlov), ¢iZe podstatne viac, ako bolo Ucastnikov kongre-
su (okolo 4000, z toho asi 3200 platiacich), ktorych presny pocet
nebol zverejneny.

Zo Slovenska sa na kongrese zicastnili: J. Franzen, M. Kaliciak,
M. Radvanec, Z. Németh, S. Rapant, P. Grecula, M. Hra%na,
M. Kuhn a D. Hovorka.

Predndsky a postery (tie prevazovali nad predndSkami) sa prezen-
tovali priblizne v 150 sekcidch. Zial, absencia prihldsenych (aj pri-
tomnych) predndgatelov bola velmi Castd, ba odpadli aj zasadnutia
celych sekcif, o ¢om sa dcastnict — posluchdéi — neraz dozvedeli az
v sdle v oCakdvan{ predndsatela. Jednou z pri¢in azda bolo aj to, Ze
kongresové centrum (Rio Centrum) je od hotelov, v ktorych boli
Ucastnici kongresu ubytovani, vzdialené okolo 45 km, takze cesta
autobusom trvala najmene) hodinu, ba nezriedka aj vy$e dvoch
hodin, a tak niekolko prednédsok odpadlo a ¢akalo sa az na popolud-
najsi program.
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Kongres mal aj iné organizacné nedostatky. Plati to aj o tvod-
nom a zdvere¢nom ceremonidli a o oficidinych spoloc¢enskych
akcidch. Navyge bol pre tastnikov velmi drahy, a tak sa vSeobecne
hodnotil — s pejorativnym priznakom — ako dobry obchod. Rovnako
vyznelo aj zavere¢né hodnotenie predstavitelov ITUGS, ¢o pohotovo
vyuZila talianska delegdcia pri ziskavani hlasov na usporiadanie 32.
kongresu vo Florencii (sltibila podstatne nizsie vlozné, prijatelné
ceny za ubytovanie 1 niZ8ie poplatky za ticast na exkurzidch).

Na vystave Geoexpo, ktord byva stcastou kazdého kongresu, sa
predstavili naymé firmy a geologické organizdcie z USA, z Eurdpy
hlavne Francuzsko, Taliansko, no aj Rakusko a Rusko.

Organizdtori aj reprezentanti [UGS chcell na riodejaneirskom
kongrese predstavit viziu tretieho tisicro¢ia. Pravdepodobne
v takomto duchu si do vSetkych sekeif vyZiadali vychodiskové
prednasky, kloré sa popri sti¢asnych poznatkoch v prislusnom geo-
logickom odbore venovali problematike s vyhladom do najblizsich
desatro¢i.

Na kongrese naértnuté smery vyvoja geoldgie nemdzeme v tomto
prispevku opisat presnejsie. Nedali sa postihnit ani fyzicky a navyse
ako ¢lenovia oficidlnej delegdcie Slovenska sme mali povinnost
zd¢astnif sa na rade zasadnuti mimo odbornych sekcii. Napriek
tomu sme postrehli, Ze sa velkd pozornost venovala odhalovaniu
pri¢in geologickych procesov prebiehajtcich vo vrchney Casti plasta
a v spodnej Casti zemske) kory, ktoré v rozhodujicej miere vply-
vaju na geologické fenomény vo vrchney ¢asti kéry v ich povrcho-
vych prejavoch. Medzi metodikami $tudia tychto procesov sa Casto
objavovala petrolégia s 1zotopovou geoldgiou a vyskumom fluid
najmi vysokotlakovych metamorfitov, ktoré — takmer detektivnym
sposobom — prind$aji prekvapujlce zistenta o vyvoji orogénnych
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(mobilnych) zén. Na to nadvazujui nové metalogenetické koncepcie,
ako a) deSifrovanie vyvoja starych sedimentdrnych bazénov, ich
metamortnej a deformacnej histdrie. S tym suvisi aj $tidium ldtko-
vych, fluidnych a termdlnych tokov v zemske) kore, ako aj cyklic-
kost geologickych procesov.

Hoci sa to nezdd, vyskum hlbinnych procesov je motivovany ché-
panim a predikciou ich prejavov na povrchu Zeme a v jej pripovr-
chovej casti, teda prejavov ovplyviiujicich Zivot na Zemi. Nadale)
trvd orientdcia geologického vyskumu na environmentdlnu proble-
matiku. Intenzivne sa zacina zuzitkivat biogeochémia, geomedicina,
urbanistickd geoldgia, a najma agrogeoldgia. Td sa na zasadnuti ria-
ditelov geologickych sluZieb sveta zaradila medzi ustredné discipli-
ny, ktoré budu skiimat geologicki ¢innost uz v najblizsich rokoch.
Dokumentovala sa uzito¢nost spojenia geoldgie a bioldgie v Geolo-
gickej sluzbe USA, ¢im sa geoldgia po ttlme tazby surovin opitovne
stdva predmetom zdujmu verejnosti a politikov.

Environmentdlna geoldgia je stdle v popredi, ale vyzadujui sa od
ne| aj progndzy, predpovede udalosti vplyvajicich na Zivot ¢love-
ka, a to nie iba v globdlnom, lez aj v regiondlnom meradle. S tym
suvisi aj priprava podkladov technikou GIS a v jazyku zrozumitel-
nom pre pouZivatelov. Expanzia robit geologické vystupy v geogra-
fickom informa¢nom systéme sa uz zacala a treba privitat, Ze aj na
Slovensku. Tak sa aj nae poznatky a informdcie budd postupne
touto technikou spristupniovat v internetovej sieti, na kompaktnych
diskoch a stale v mensom rozsahu na papieri.

Na rdzcesti si a) geologické mapy. Na osobitnom sympéziu sa
diskutovalo hlavne o nasledujicich otdzkach, ktoré s nimi suvisia:
Obide revolu¢ny vyvoj informaénych technolégii tvorbu a vyddva-
nie geologickych map? Budu mat klasické geologické mapy vyznam
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aj v nasledujicom storo¢i? Priblizia nové technoldgie podstatne
mapu pouZivatelovi? Otdzok bolo, prirodzene, vela a nahladov este
viac. Isté je, e geologické mapy budi potrebné aj nadale), budi sa
dopliiat o nové ddta a interpretdcie, no zostanu najmé vychodiskom
dalgich ,vieobecne vyuZitelnych™ $pecidlnych mdp pre spolo¢nost,
krajinu, jednotlivca, podnikatela, pldnovada atd., atd.

Kongres akcentoval potrebu tvorit atlasy mdp regiénov ¢i admi-
nistrativnych celkov. Do popredia na fiom vystupovalo modelova-
nie geologickych procesov v trojrozmernych a Stvorrozmernych
modeloch. Zdd sa, Ze v tom maju vedtice postavenie geofyzicl, ktorf
vyskumom zdkladnych fyzikdlnych vlastnosti Zeme v rozhodujice)
miere pomahaju pri vysvetlovani geologickych procesov v hlbsich
&astiach litosféry. Do novej etapy vstupuje aj dialkovy geologicky
prieskum vysoko nad povrchom Zeme. Pristroje s vysokou citlivostou
(hyperspektra) a s mimoriadnou rozli$ovacou schopnostou — umiest-
nené vo vesmirnych staniciach — sa mnohorako vyuZivaju pri
hladani nerastnych surovin, osobitne ropy. Vysoko sofistikované
pocitadové programy otvéraji novi éru vyskumu vegetdcie v stvis-
losti s geologickym podloZim, ale aj v inych environmentalnych
disciplinach.

Dost dobre badal, 7e sa 7 dtlmu spamétiva vyskum, hladanie aj
fa7ba nerastnych surovin a ze zdujem o ne opét rastie. Kym
v ruddch preZiva trend tazit velké loziskd, v nerudach si dolezitejSie
skor technologické a kvalitativne parametre. Mimoriadny doraz sa
kladie na novd, netradi¢ni a ekonomicky rentabilnejSiu exploatdciu
nerudnych surovin, pricom md byt rozhodujict ich technologicky
vyskum. Podla jedného 7 veducich predstavitelov loZiskovej geold-
gie prof. Briana Skinnera budu nasledujice decénid obdobim vel-
kého rastu vyuzivania nerastnych surovin. Predpokladd, 7Ze v naj-
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blizsich pdtdesiatich rokoch vzrastie spotreba kovov pitndsobne, a
to je podstatne viac, ako je ich sicasnd tazba. Recykldcia kovovych
materidlov na to nebude stacit, a preto sa musia hladat nové zdroje
nerastnych surovin, ¢o povedie k opdtovnému rozmachu vyhlada-
vania a prieskumu surovin s vyuzivanim modernych geologickych
poznatkov, geofyziky a satelitnych snimok. Nové metodiky vyhla-
ddvania sa uz zac¢inajui objavovat a ich nositelmi maji byt najmi
Stdtne geologické sluzby. Mineralogicky informacny institit v Gol-
dene (Colorado) napr. predpokladd na kazdého Ameri¢ana pocas
jeho Zivota nasledujicu spotrebu: kamen, $trk a piesok 77 t, ropa
318 1, cement 31 kg, zemny plyn 168 000 m?, Fe 19,3 kg, Pb 0.49
kg, Al 2,7 kg, Au 0,056 kg, Cu 0,872 kg, Zn 0,453 kg, ilové horni-
ny 10,6 kg, fosfaty 12,6 kg, uhlie 267,3 kg, sol' 13,8 kg, ostatné
kovy a suroviny 31,3 kg.

Na kongrese pracovali aj sekcie zaoberajlice sa geoldgiou planét
a predstavili velmi zaujimavé vysledky z kozmickych sond, najma
zo Studia paleoklimy alebo ukladania rddioaktivneho odpadu. Azda
najpocetnejsie boli sekcie zaoberajlice sa ropou a zemnym plynom,
ktorych sa tykaji odbory od sedimentoldgie, Struktiirnej geoldgie,
petrotektoniky, geofyziky aZ po technoldgiu tazby. Prirodzene to
vyplynulo aj z faktu, Ze ropnd spolo¢nost Petrobras v sdicasnosti
patri medzi najprudsie sa rozvijajice spolo¢nosti tohto druhu na
svete, ¢o velmi ndzorne potvrdila aj jej ucast na vystave Geoexpo
2000.

Ako sme uz spomenuli, zicastnili sme sa ako delegdti na zasad-
nutf rady TUGS 11. a 4. augusta 2000. Z jej rokovania uvddzame:

® Sprdva prezidenta [UGS, ktorym bol dve funkéné obdobia Dr.
Robin Brett z USA, predtym generdlny tajomnik IUGS, pod¢iarkla
nezastupitelnost geovied v Zivote modernej spolo¢nosti aj nevy-
hnutnost orientovat ich na rieSenie naliehavych otdzok globdlneho
rozsahu a vyznamu. Sirokii a neformalnu medzindrodnu Kooperdciu
geovedcov, a to najmé pri plneni programu IGCP/UNESCO
v ostatnych rokoch velmi pozitivne zhodnotila aj Medzindrodnd rada
vedeckych unif (ICSU). Konstatovalo sa, Ze stratu prestize geovied
viac-menej vo vetkych krajindch sveta (zniZovanie prostriedkov na
geologicky vyskum a prieskum zo $tdtneho rozpoétu, pokles poctu
geologickych univerzitnych katedier a ich pracovnikov a pod,)
treba vyvazit bohatou a viestrannou vedecko-popularizacnou &in-
nostou ¢o najvicsieho podtu geovedcov rozliénych krajin.

¢ IUGS md 112 riadnych &lenskych krajin a novymi sa stali:
Gambia, Monoolsl\o Namibia a Jemen.
Ed de Mulder z Holandska, ktory sa venwe stratigrafii, sedlmcnto—
16gii a morskej geoldgii. Velkym a neskryvanym sklamanim bolo,
Ze novy prezident nevystiipil s obligdtnym inauguraénym prejavom,
lebo na zasadnuti rady chybal. Vo funkcii tajomnika IUGS bol hla-
sovanim potvrdeny prof. Attilio C. Boriani. Sidlom sekretaridtu
zostal Trodheim a ITUGS vyjadrila vdaku vidde Nérska, ktord hradi
podstatni ¢ast ndkladov na jeho chod. Za pokladnika namiesto Dr.
Z. Johana zvolili Dr. W. Janoscheka z Rakuska. Rada v rdmci tpra-
vy vnltorného $tatitu obmeny funkciondrov prijala novy systém
cirkuldcie podpredsedov a ¢lenov TUGS. Od roku 2000 je novym
podpredsedom IUGS Dr. Tadasi Sato z Japonska a Dr. Peter Dob-
rowski z Kanady, novym ¢lenom rady Dr. H. K. Gupta z Indie a Dr.
Jane Plant z Anglicka. Od roku 2002 sa ¢lenom rady stane Dr.
Jean-Paul Cadet z Franctizska a Dr. Alberto Riccardi z Argentiny.

® Clensl\y poplatok v IUGS je uz desatrocia diferencovany podla
poctu obyvatelov ¢lenskej krajiny a jej hrubého domdceho produk-
tu. Slovenskd republika od svojho prijatia za riadneho ¢lena na kon-
grese v Pekingu roku 1996 patri do 2. kategérie a jej ¢lensky pri-
spevok je 800 USD rocne. Infldcia vo svete je velmi nerovnomernd

a v USA je z hospoddrsky silnych krajin najnizsia. Vo vztahu
k USD sa prijala zdsada, Ze sa od roku 2001 ¢lensky prispevok zvysi
0 10 % a potom kazdy rok o 3 %, ¢o v pripade SR zna¢i na rok
2001 zabezpecit 880 USD.

® Zaujimavo, ba az dramaticky prebiehalo hlasovanie o mieste
konania 32. kongresu roku 2004. Zdpas o to sa zacal uZ roku 1996
v Pekingu, kde vystipil prof. Vai za Taliansko a Dr. Janoschek
za Rakusko. Kym v Pekingu bol emotivnejsi a presvedCive]si zdstupca
Talianska, v Riu de Janeiro sa situdcia podstatne zmenila. Dr. W.
Janoschek predstavil Vieden ako najvhodnejSie miesto konania
kongresu obsahovo aj ,,umeleckym dojmom™ (my sme drzali palce
Viedni a tajne sme za fiu hlasovali), ale napriek tomu dost presved-
Civo zvitazila Florencia. 32. medzindrodny geologicky kongres
bude vo Florencii v auguste 2004. Hlasovanie zrejme ovplyvnil
najma slub talianskych organizdtorov pripravit lacny kongres s bez-
platnym ubytovanim (v kla§toroch a semindroch v okolf Florencie)
pre stovky Ucastnikov. Pre nds je istou ltechou, Ze ¢lena naSej dele-

gdcie D. Hovorku pozvali ako budiceho ¢lena konzorcia (SirSieho
&i docasného organiza¢ného vyboru) na pripravu 32. kongresu. Slo-
vensko md aj Sancu — s Madarskom, Polskom a CR - ponul\nut
a po pripadnom prijati aj usporiadat jednu z exkurzii v rdmei florent-
ského kongresu.

Stcastou riodejaneirského kongresu bol aj rad exkurzif pred nim
i po fiom, ako aj jednodiovych az dvojdiovych exkurzii v jeho
priebehu. Pretoze rovnako ako cely kongres aj exkurzie obstaravali
cestovné kancelérie vloiné bolo vysoké Toho by sme sa mali

Na kongrese bolo aj prvé zasadnutle prOJektu IGCP Magnezity
a mastence, ktorym sa zaoberd nasledujuci prispevok.

Je prirodzené, ze sa k vysledkom 31. medzindrodného geologic-
kého kongresu v Riu de Janeiro bude treba vratit a po preStudovani
¢i aspoit ,prezreti* bohatych materidlov premietnut jeho najdolezi-
tejSie vysledky aj do orientdcie slovenskej geoldgie v nasledujicom
obdobi.

D. Hovorka, P. Grecula

Niektoré iidaje o Riu de Janeiro

l. janudra 1502 zakotvili portugalski moreplavci v zdlive, ktory
sa vtedy volal Guanabara, a predpokladali, Ze nasli deltu velkej
rieky. Pomenovali ju po portugalsky Rio de Janeiro (teda rieka
Janudr).

Mesto zaloZzil 1. marca 1565 Estdcio de S4 a na pocest portugal-
ského krdla Dona Sebastiaa ho pomenoval Sao Sebastiao do Rio de
Janeiro.

Od roku 1763 do zaloZenia sicasného hlavného mesta Brazilia
roku 1960 bolo Rio de Janeiro hlavnym mestom Brazilie. O jeho
rozvoj a vystavbu sa zaslizil najméd Kubitshek a architekt Niemeyer
a Costa. Po obsadeni Portugalska Napoleonom roku 1808 sa
krédlovskym sidlom Portugalska stalo Rio de Janeiro. Sidlil v fiom
princ Don Joao VI., ktory bol roku 1815 korunovany za kréla
Spojeného krédlovstva Brazilie a Portugalska. Toto obdobie bolo
pre rozvoj brazilskeho ndroda velmi vyznamné.

}\io de Janeiro ma vyse 6 mi]ic')nov obyvatelov (saml sa oznacuju
su medzi nimi a_| pristahovalci z afnckych kraJm a brazilski Indlam

Rio md nddherné okolie. LeZi medzi morom a horstvom budova-
nym predkambrickym krystalinikom. Patri medzi najkrajSie mestd
na svete.



Projekt UNESCO a IUGS IGCP 443
po prvom roku plnenia

Medzindrodny geologicky korelag- 14.—17. augusta 2000, ktord prebiehala

ny program [GCP 443 bol schvéleny po celosvelovej inaugurdcii projektu.
na 28. zasadnuti vedeckej rady IGCP [naugura¢né zasadanie bolo v ramci

projektov v Parizi 31. janudra az 3. 31. medzindrodného geologického

februdra 2000. Schvéleniu predcha- IU S . kongresu v Riu de Janeiro (Brazilia)
dzala jeho trojro¢nd priprava a ziska- UNES 0 MagneSlte and Talc 9. augusta 2000. Prezentovala sa fou
vanie pisomne) podpory odbornikov Geological and Environmental Correlations filozofia projekiu. jeho Struktura. ako
z krajin s vyshytom magnezitu a mas aj sposoby riesenia veduce h ocakad-

vanym vysledhom (M. Radvanec.
Z. Németh). Konsutuovanie tematickych a ndrodnych pracovnych
shupin bolo spaté s vystipenim viacerych vedueich ndrodnych sku-
pin. Po uvodnom prehlade o sicasnom stave poznatkov o magnezi-
te a mastenct vo svete a ich ekonomickom vyzname (A. C. Gon
dim) bola predndska venovand nasledujlce) terénnej koreldcn
na loziskdch mastenca v oblasu Curitiba — Ponta Grossa - Castro
v stdte Parand.
Pri terénne) korelden boly navstivend lozishd v oblasu Castro

tenca. Doélezité boli najma podporné

listy z rozvojovych krajin. lebo jednym 7 cieloy

celosvetove) akuvity UNESCO je prenos

poznathov do tychto krajin a postup-

né zvySovanie Zivolne) urovne

ich obyvatelsta.
Koreldcie v mag-

nezitovej -

a mas-

ten- (leziace na JV od dediny Socavao) a na V od mesta Ponta Gros-
cove) sa (povrchovd dobyvka Sao José a Grande). kto-
proble- rych regiondlna geologicka stavba je nacrtnutd vo
matike vysvetlivke K fotografidm na obdlke tohto ¢aso-
st rozde- ptsu. Pri skimani genézy nav$tivenych masten
lené do sty - covych lozisk sa konstatovala uloha prinosu
roch tema- S10: do hostitel'ského dolomitického mra-

moru meteorickou vodou obohatenou zo
susediaceho zvelravajuceho granitu
Hlay na dloha sa pr1 metasomatdze hosti-
telskych hornin pripisovala telesdm
doleritu. ktoré prie¢ne prenikaju pru-
hom telies mramoru. Mastencoveé
loziska vzniklt prave na
priesecniku dolerito
vych dajok a pruhu
mramorovych telies.
Prekvapenim
bola velm) jedno-
duchd dprava
surov (ny. Skla
dala sa zo0
susSenia

uchych okru-
hov. a preto su
aj Styria medzi-
ndarodni veddci
projektu IGCP
443. KedZze projekt
av3etky pripravné
prdce prebiehali v Stat-
nom geologickom usta-
ve Diony za Suira. hlavnym medzind-
rodnym vedticim sa stal Ing. M. Rad-
vanec a koordindtorom Ing. Z. Németh,
pracovnict tejlo nsuticie. Styri tematic-
ké skupiny zahriajd predoysetkym geolo- \¢
gicku temauku. ale v zduyme komplexnost

vyskumu sa tykaju aj loziskove). prieskum

nej. upravniche) problematiky a ochrany selektivne
zivotného prostredia. Su to: 1. Geologia vylaze-
a struktiira loiisk magnezing a mastenca (vedici né¢ho
prol. W. Prochaska. Rakiisko). 2. Geochéma, mas -

petrologia a mmeralogia (vedici Ing. M. Radvanec. Sloven- ., lenca
sko). 3. Metddv geologickeho prieskumu, vskum technologic- ~na
kych viastnosti suroviny a vpravnictvo (vedici prof. A. C. Gon- ocelo-
dim, Brazilia) a 4. Geoenvironmentdlne modely (vedtc prof. B. vych plat-

Christaras, Grécko, od novembra 2000 prof. Gai Keqin, Cina).

Préca v ramer projektu IGCP 443 sa roku 2000 sustredila na ziste-
nie stavu poznania problematiky magnezitu a mastenca v Jjednotlivych
Stdtoch sveta. Tomu bolo podriadené aj pracovné stretnutie v Korutan-
sku (Rakusko) 28.-31. mdja 2000 zamerané na tazobnd lokalitu Veit
sch-Radex Radentheim a OMYA Gummern, podobné ako prvd terén-
na koreldcia na mastencovych loZiskdch v §tate Parand (Brazflia)

niach, pod ktorymi
sa spalovalo drevo
vytaZzené v okoli Upravne.
Vdaka opidtovnému zalesiovaniu
a rychlemu rastu sa pouzité dreviny (Bra-
catinga a Scubrella mimosae) mohli opit spalo-
vaf uz po siedmich rokoch. Vysledkom terénnej kore-




lacie bolo viac ndmetov na novy vyskum brazilske) narodnej skupi-
ny IGCP 443, ako aj ndvrhy na zdokonalenie dpravy suroviny a na
environmentdlnu ochranu.

Na celosvetovom projekte IGCP 443 parucipuji nasledujtice kra-
Jiny (8tdty so zvySenou aktivitou si oznacené hviezdi¢kou):
“Argentina. *Austrdlia. *Brazilia. Chile, *Cina. Finsko. Grécko.
*India. *Juhoslavia, Kanada. Kolumbia, Kdrea. Kuba. Namibta.
Nemecko, *Pakistan, *Rakusko. *Rusko, *Slovensko. Turecko.
*Ukrajima a USA. V druhej polovici roka 2000 boli v tychto $tatoch
rofné casadania spaté s etablovanim veddcich ndrodnych skupin.
Na zasadnutf ¢inskej ndrodnej skupiny sa zucastnil aj vedtci pro-
jektu Ing. M. Radvanec (Peking 4. november 2000).

Vysledkom ro¢nej sumarizdcie poznatkoy o magnezite a mastenci
v participujucich §tdtoch je Newslerter, ako aj nepublikovany kataldg
vySe 130 lozisk magnezitu a mastenca vo svete. Informdcie o projek-
te IGCP 443 su dostupné na dvoch internetovych adresdch:
www.unesco.org/science/earthsciences/igep/ a www. gssr.sk/igepd-3.

V roku 2000 sa zacalo organizovat celosvetové stretnutie ucastni-
kov projekiu IGCP 443, ktoré bude pocas kongresu SGA/SEG
v Krakove (Polsko) 26.-29. augusta 2001. NadviaZe naf lerénna
horeldcia na Slovensku (30. august — 3. september 2001) s ndvstevou
magnezitového a mastencového loZiska Kosice-Bankov, Jel3ava.

IGCP 443

Gemerskd Poloma a Mutnik. Informacie o tychio odbornych
akciach su dostupné na hup://galasy.ucr.agh.edu.pl/~sga.

Na zdver vyjadrujeme presyedéenie. Ze ¢innost v rdmer projektu
IGCP 443 v nasledujucich rokoch povedie k naplneniu zdkladného
ciela projekiu. kiorym je prispevok k celosvelove) prosperite.

Zoltdn Nemeth

Obr. 1. Rio de Janetro. miesto honania mauguratného zasadania projekiu
IGCP 443 Pohlad na luxusni snvrt Botafogo z Pdo de Acucar V pozadi
vlavo na horizonte je znama socha na koper Corcovado. neoficralny symbol
tohto mesta (foto autor).

Obr, 2. Cast GZastnikov terennej korelacie na masiencovych loziskdch
v $tate Parana Zlava prof A C Gondim. Braziha. hlavny organizator
terénnej korelacie. Ing M Radvanec. medzinarodny veducr projekiu. Dr L
de Loyola 70 stdtne) prieshumnej msuticie Minerais do Parana S A Mine-
ropar. prol L E Mantovani. univerzita v Cunitibe. a Dr M L Camlofski
7 miestne) lazobnej organizacie Progeo (toto aulol)

Obr. 3. Prof A C Gondim demonstruje bezprostredny kontakt Sthmo sklo-
nenej doleritovej dajhy a dolomitického mramoru Na rozhrani boli prejayvy
metasomatozy so vznikom mastenca ({olo autor)

Ocakavané vysledky
projektu

a) V teoretickych vedach

1. Projekt sa pokisi daf odpoved na doteraz nie
tplne zodpovedané otdzky genézy magnezitu a mas-

(7 =
(]

Filozofia projektu

1. Rastiici zdujem o magnezit a mastenec motivuje
novy prieskum. Uspech pri nachddzani dal3ej zdsoby
zavisi od urovne poznania geologickych, petrologic-
kych a tektonickych otdzok genézy magnezitu a mas-
tenca, ako aj od poznania principov recentnej loka-
lizdcie zndmych vyskytov.

2. Nové vyznamné loZiskd sa najpravdepodobnej-
Sie objavia v rozvojovych krajindch a ich tazba zvysi
Zivotnd droveri tamojsich obyvatelov.

3. Rast tazobnej a tpravnickej aktivity moze mat
nepriaznivy vplyv na Zivotné prostredie najmé v roz-
vojovych krajindch, a preto je nevyhnutné hladat
nové, velmi efektivne spdsoby monitoringu v ohroze-
nych oblastiach, ako aj i¢inné sposoby environmen-
tdlnej ochrany.

Pracovny plan na roky
2000-2001

2000

Inauguraéné zasadanie — Rio de Janeiro (Brazilia)
9. 8. 2000 ,
Terénna koreldcia — Curitiba—Castro (Brazilia)
14.-17. 8. 2000
Uvodny Newsletter

2001

Rocéné zasadanie — kongres SGA-SEG, Krakov (Polsko)
26.-29. 8. 2000
Terénna koreldcia — Kosice, Jel$ava, Gemerskd Poloma,
Miuitnik — Slovensko 30. 8. - 3. 9. 2001
Newsletter |

2002

Rocné zasadanie a terénna koreldcia — Cina
Transfer poznatkov do rozvojovych krajin
Newsletter 2

2003
Roc¢né zasadanie a terénna koreldcia — miesto konania

sa upresni na kongrese SGA-SEG roku 2001
Newsletter 3

2004
Zavere¢né zasadnutie a terénna korelacia — Florencia

(Taliansko)
Zaverec¢nd monografia Magnezit a mastenec

tenca, ako aj distribticie stopovych a toxickych prvkov
v surovine a v sprievodnych mineraloch a horninach.

2. Definicia pozicie magnezitu a mastenca v zem
skej kore, definicia geologickych procesov vedicich
k rozmiestneniu akumuldcii magnezitu a mastenca.
definicia zdroja Mg a ostatnych sprievodnych prv
kov. Cast magnezitu sa generuje aj v sti¢asnosti,
a preto mozno teoretické poznatky doplfial aj vysku-
mom recentnych procesov.

b) V aplikovanej vede a v technologickych procesoch

1. Stidium zdroja hlavnych a stopovych, najma
toxickych prvkov vo vztahu ku genetickym typom mag-
nezitu a k okolitym hornindm s prihliadnutim na Kon-
krétne geologické procesy. Spravanie sledovanych prv-
kov pri nasledujucich technologickych procesoch.

2. Sposob vazby hlavnych, stopovych a toxickych
prvkov, definicia procesov vedtcich k ich uvolnovaniu
a k poskodzovaniu zivotného prostredia pri prirodnych
procesoch, pri tazbe a metalurgickom spractivant.

¢) Pre rozvoj ludskej spolo¢nosti

1. Sumarizdcia vyuZivania magnezitu a mastenca
v modernej spolo¢nosti, spdsoby etektivnej produkcie
vyrobkov z nich, minimalizdcia negativiych vplyvov na
Zivotné prostredie pri taZzbe a tpras nickych postupoch.

2. Hladanie nového, netradi¢ného vyuzivania
magnezitu a mastenca.

3. Nové geologické a genetické poznatky sa vyuziju
pri hiadani potencidlnych regionov s vyskytom mag-
nesitu a mastenca najma v rozvojovych krajinach.

4. Analyza potrieb medzindrodného trhu a hladanie
technologii s optimdlnym spolo¢enskym dZitkom
7 celosyetove] produkele magnezitu a mastenca.
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Za RNDr. Albertom Bartolomejom LeSkom, DrSc.

25, aprila 2000 po krdtke| tazke) chorobe zomrel
v Bratislave vyznamny slovensky geoldg RNDr
Albert Bartolomej Lesko, DrSc.. kiory patril do priyej
priekopnicke) generdcie vychovane) ..Andrusovovou
Skolou™.

RNDr. A. B. Lesko. DrSc.. sa narodil 3. juna 1918
v malorolnicke) rodine v Cemernom. ktoré je dnes
sticastou Vranova nad Toplou. Zdkladné v zdelanie
ziskal v rodnej obci, gymnazidlne $tidid absolvoval
v Michalovciach v rokoch 1930-1934 a v UZzhorode
v rokoch 1934-1938. Po maturite vstipil do grécko-
katolickeho semindra v PreSove a v rokoch
1938-1943 absolvoval stidium teoldgie. Po absolu-
toriu z teoldgie sa nedal hned vysviiti(, ale po doho-
de s biskupom Pavlom Gojdicom, OSBM, pokraco-
val v Stiddiu na Prirodovedecke) fakulte Slovenske;j
univerzity v Bratislave. Stidium prirodopisu a geografie v rokoch
1943-1948 skon¢il stdtnou zdvere¢nou skuskou. Roku 1950 vyko-
nal rigorézne skusky a ziskal doktordt prirodnych vied (RNDr.).
Vedecki hodnost kandiddta geologickych vied (CSe.) ziskal roku
1962 a doktora vied (DrSc.) po obhajobe doktorskej dizertdcie Geo-
16gia vychodoslovenského flysu roku 1969.

Vedecku ¢innost zadal A. B. Lesko u akad. D. Andrusova uz
pocas univerzitnych stidif roku 1947 v Geologickom tustave Priro-
dovedeckej fakulty SU v Bratislave, kde pdsobil do roku 1950.
V case politickej ,,0¢isty na vysokych skoldch ,,dobrovolne™ presiel
do Stdtneho oeologlckeho ustavu (dnesného Stdtneho geologického
ustavu ‘Dionyza Stira). Od zaciatku svojej odbornej ¢innosti sa
venoval vyskumu jednej z mdlo prebddanych oblasti — vychodoslo-
venskému flySu, ale pre zdsadné hospoddrsko-spolocenské zmeny,
nedostatok odbornikov a napokon aj z ideologickych ¢i kddrovych
pri¢in posobil v rozliénych oblastiach geoldgie. Uz roku 1951 bol

,predisponovany* na generdlne riaditelstvo Zelezorudnych banf

v Roznave, kde sa stal hlavnym geoldgom a viedol prieskum rudnych
loZisk v Gemeri, ale uz koncom roku 1951 az do roku 1954 praco-
val v Uholnom prieskume v Turéianskych Tepliciach, ktory ho
poveril vyskumom neogénneho podlozia vychodoslovenskej panvy.
Roku 1955, ked'sa zacali tvorit generdlne mapy CSR, A. B. Leska
opat pozva11 do sluzieb GUDS a tam pracoval do roku 1959.
V ramci ustavu riesil otdzky vychodoslovenského flysu, najma duk-
lianskej jednotky a jej vztah k magurskému prikrovu. Bol autorom
a vedeckym redaktorom listu Snina generdlnej mapy. Vo vyskume
sa neobmedzil iba na vychodoslovensky flys, ale riesil aj problema-
tiku vnitrokarpatského paleogénu, vztah k bradlovému pdsmu
a geoldgiu Humenskych vrchov.

Po politickych previerkach roku 1958 musel A. B. Lesko roku
1960 GUDS opustil a stal sa zamestnancom Keramickych zdvodov
v Kosiciach, kde mal na starosti roz8irovanie surovinovej zdkladne.
Neskor presiel do n. p. Geologicky prieskum v Spisskej Nove; Vsi
a viedol prdce spaté s vystavbou vodného diela na Domasi, Ciro-
che, dolnom toku Vdhu a inde. Pre jeho viestrannu ¢innost vo
vyskume a v aplikovanej sfére, potrebu zabezpecit podrobny geolo-
gicky vyskum ho na zdklade intervencie veduceho paleogénneho
oddelenia (O. Samuela) opat prijali do GUDS.

Po federalizdcii CSSR a vytvoreni Slovenského geologického
tradu, vrcholnej geologickej organizdcie na Slovensku, si A. B.
Leska na dva roky vyZiadala tdto instittcia. Bol riaditelom odboru

pre geologicku perspektivu tizemia Slovenska
a spolu s priym predsedom SGUt Ing. J Sldvikom.
DrSc.. sa zaslizil o spracovanie zameroy na overosva-
nie surovinove) zdkladne Slovenska.

Po opatovnom ndsrate do GUDS A. B. Leskov:
zvenhh velmy ndro¢nd Stdinu dlohu - vyskum hlbin:
nych Struktur so zameranim na vyskyt ziv ic.

O vedechey erudictt RNDr. A B Leska. DrSc..
sveddi aj velky pocet jeho odbornych publikdcif
(vyse 100) uverejnenych v domdcich aj v zahranic-
nych geologickych &asopisoch. Osobitni pozornost
si zaslizi monografia Geoldgia vychodoslovenského
flySu (v spoluautorstve s O. Samuelom).

Popri vedecke) prdct sa A. B. LeSko aktivne zapdjal
aj do spolo&ensko-profesijného Zivota. V rokoch
1966-1976 bol predsedom bratislavskej pobocky
SGS a ¢lenom vedeckej rady GUDS. Od zaloZenia &asopisu Mine-
ralia Slovaca roku 1960 az do roku 1988 bol ¢lenom jeho redakénej
rady. V tom Case bol ¢lenom Slovenskej geologickej rady pri SGU
a rozli¢nych odbornych komisii. Za vysledky vo vyskume ho
odmenili viacerymi vyznamenaniami. Roku 1970 sa stal nositelom
Radu préce ¢ervenej hviezdy a bol aj zasliZilym pracovnikom
SGU. Jeho vedecky prinos ocenili aj zahrani¢né geologické spoloc-
nosti v Taliansku a Polsku. Ako prejav uznania ho za Cestného
¢lena prijala Polskd geologickd spolo¢nost (1979), Geologicko-
-mineralogickd spolo¢nost Talianska (1973) a stal sa aj Cestnym
¢lenom SGS (1985). Zicastnil sa na viacerych medzindrodnych
geologickych, geofyzikdlnych a ropnych konferencidch a kongre-
soch v zahrani¢i — v Budapesti (1970), Moskve (1972), Lvove
(1976), Parizi (1980) a v Montreale 1982.

Do dochodku A. B. Lesko odisiel roku 1982.

7 krétkej retrospektivy vidno, Ze sa A. B. Lesko napriek mno-
hym prikoriam vypracoval na popredného odbornika, vyznamom
prekracujiceho ¢esko-slovenské hranice. V jednom zo separdtov,
ktoré mi venoval, napfsal ,,Nikdy sa nepoddaj. Je mudrejsie a lepsie
vZzdy difal ako raz zifat.”” To bolo zrejme jeho krédo nielen vo
vede, ale aj v Zivote a v duchovnej sfére. Len tak si moZno vysvet-
lit, e zostal svojmu zmysluplnému Zivotu verny aj v obdobi, ked’
mal tzv. vedecky svetondzor nahradit nielen duchovny Zivot, ale
v istych filozofickych smeroch aj zdravy rozum. Z déverného
poznania A. B. Leska viem, Ze ustavi¢ne v sebe nosil nové Zivotné
horizonty, horizonty ndvratu k plnej slobodnej duchovnej tcte
k tomu, kto ndm nielen dal, ale aj ddva zdsadny zmysel Zivota, a to
napriek tomu, Ze sme sa este tplne nezbavili ndnosu predchddzaju-
cich Cias. Hocl sa mu tdto tiZzba splnila az po odchode do dochod-
ku, aj v tomto veku na novom pdsobisku dokdzal siat nové trvalé
hodnoty v prospech jednotliveov a spolocenstva.

RNDr. A. B. Lesko, DrSc., diakonské svatenie prijal v Hlinnom
pocas Vianoc a kriazské 1. janudra 1950 v biskupskej kaplnke
v Presove z rik biskupa Pavla Petra Gojdi¢a, OSBM. Vysviacka uz
bola iba poloverejnd, za tcasti seminaristov a najblizsich pri-
buznych. Biskup P. P. Gojdi¢ novému kiazovi povedal ,,Chod do
Bratislavy a tam pomahaj!” V désledku tzv. preSovského soboru
bola 25. aprila 1950 Gréckokatolicka cirkev v Ceskoslovensku zlik-
vidovand, a tak otec Bartolome| nemohol oficidlne svoju krazsku
¢innost vykondvat. Jeho tiizba sa splnila a7 po pdde totalitného rezi-
mu v novembri 1989. V gréckokatolickej eparchii zacal posobit uz




koncom roku 1989 a stal sa spradvcom farnosti Vola. V Nacinej Vsi
postavil novy chrdm zasviteny sv. Konstantinovi-Cyrilovi a Meto-
dovi. Prostriedky nari ziskal takmer sdim vdaka kontaktom doma
i v zahrani¢i. V Nacinej Vsi tispe$ne rozvijal tradiciu nasich viero-
zvestov a budoval zdravé obradové a ndrodné povedomie. Je auto-
rom aj niekolkych desiatok naboZenskych a historicko-ndrodnostne
ladenych ¢ldnkov, z ktorych viaceré vysli aj v zahranic¢i. 1. augusta
1999 odisiel na dochodok do Bratislavy a tam ho 2. mdja 2000
biskupsky vikdr Peter Sabol pochoval v Ruzinovskom cintorine.

St ludia, pre ktorych netreba hladat slovd uznania, lebo najvys-
§1’m uznanfm je ich statoéné éinorodzi zmy%luplné przica Hodnotu

nych, ale pozndme aj osobnosti — a medzi take patril aj RNDr. A. B.
Lesko, DrSc., ktoré vytvorili hodnoty viade tam, kde pdsobili, lebo
odovzdali svojej praci nielen um, ale aj srdce umocnené stato¢nou
pracou a Slachetnym duchom. Prave takéto hodnoty A. B. Lesko

rozdaval geologickej vede aj pastordcii a vychadzal zo zdsady, Ze
nezainteresované myslenie je neplodné. Kreativna a zanietend
mysel, opierajica sa o radostny optimizmus, je historickym posla-
nim &loveka, ktory v tvorivom hladani ustaviéne obnovuje svoju
podobu. A. B. Lesko prdve tym v kazdodennom Zivote vStepoval
svojmu okoliu naozajstny zdkon ducha stato¢ného Cloveka so
zmyslom pre chdpanie a radostné preZivanie pocitu z dobre vykona-
nej prace.

RNDr. A. B. Lesko, DrSc., svojou précou oZivoval zem, vdycho-
val do kazdého kameria ducha, ktorému zasvitil svoje srdce, ktoré
bude medzi nami Zit, aj ked ho do¢asne prikryli hrudy zeme. To
srdce, ktoré bolo po jeho rodine druhou najvac3ou ldskou, cez ktoru
nachddzal najhlbsf zmysel Zivota.

Cest jeho pamiatke.

O. Samuel
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Kym v minulosti bola ¢innos{ odbornych komisii v gescii kolégia pre
vedy o Zemi a vesmire pri Predsednictve SAV, v poslednych rokoch ju
vykonadvaju vedecké spolo¢nosti pri SAV, medzi ktoré patri aj SGS.

Na zasadnuti rozsireného vyboru SGS 30. novembra 2000 bola na progra-
me aj problematika odbornych skupin a komisii a vieobecne sa na fiom kons-
tatovalo ochabnutie ¢innosti niektorych z nich. Pri¢in takéhoto stavu je viac
a patri medzi ne napr. aj zmena Struktiry ¢lenskej zakladne SGS, odchod
pocetnej a zaroven aktivnej generdcie do starobného dochodku a pod.

Jednou z oblasti, v ktorej sa pocifuje velmi naliehavé potreba aktivizovat
¢innost, je slovenskd terminolégia a nomenklatira vietkych geovednych
odborov V diskusii na tito tému sa na zasadnuti vyboru za plného sthlasu
pritomnych konstatovalo, Ze v ¢ase, ked ustavi¢ne a ndpadne rastie — priaz-
nivy aj nepriaznivy — vplyv svetovych jazykov (v ostatnych decénidch
najma anglictiny) na slovenski geovedni terminolégiu, je tvorba tejto ter-
minoldgie. no najmé pisomnej podoby najrozli¢nej$ich internaciondlnych

19. decembra 2000 zasadala SGR a prijala informdciu o ndvrhu
projektov Uloh, ktoré sa za¢inaju v roku 2001, ako aj o ndvrhu kon-
cepcie rozvoja geoldgie na Slovensku do roku 2005. Materidly
dostals ¢lenovia SGR na pre§tudovanie a pripomienkovanie tak, aby
bolo moZno na nasledujicom zasadnuti rady prijat prisluiné odpo-
ric¢ania. Ndvrh koncepcie este treba dat do suladu s materidlmi, ako
Je koncepcia surovinovej politiky Slovenska, koncepcia trvalo
udrZatelného rozvoja (je dostupnd na www stranke Ministerstva

Zasadnutie slovenske]

terminov mimoriadne Ziaduca. Geolégovia z rozli¢nych geovednych discip-
lin si uvedomuju, Ze sa stale viac vedeckych prdc vysokej profesiondlnej
trovne publikuje v angli¢tine, ale napriek tomu — ¢i prave preto — je tvorba
a kodifikacia terminolégie v materinskom jazyku profesiondlnou, ba
i mordlnou povinnostou vedcov kazdej generacie.

Preto sa obraciame na ¢lenski zdkladiiu SGS, na kolegyne a kolegov
s pozitivnym vztahom k spomenutej problematike, ktori st schopni a ochotni
zGZastnit sa na tvorbe terminoldgie v rdmcei komisii SGS. aby sa prihldsili
na adresu uvedend na konci tejto poznamky. SGS planuje ustanovit nové
terminologické komisie na svojom valnom zhromaZzdenf na zaciatku februd-
ra 200]

Kolegovia, ¢akdme Vasu priaznivi odpoved’

Z poverenia vyboru SGS D. Hovorka
e-mail: mineralogia@fns.uniba.sk

geologiclke] rady

Zivotného prostredia SR a na internetove] stranke www.rec.sk)
a pod. ! \]a zasadnuu’ sa zhodnotilo aj plnenie predchﬁdmjflc'ch

a ostatné sa plma priebezne. Do pozomostl geo oglckq obce sa
odporucil materidl Aplikdcia metodiky OSN na vybranych loZis-
kdch SR (pristupny na www strinke MZP SR).

V. Gajdos



Jubilanti SES

Vyznamné Zivotné jubilea ¢lenov Slovenskej geologickej spolo¢nosti v roku 2001

K

Pdatdesiatrocéni jubilanti

RNDr. Anna DuriSova
RNDr. Jozef Halmo
RNDr. Adridn Harni¢ar
RNDr. Jozef Pagac
RNDr. Anna Pospiechova

Sestdesiatrocéni jubilanti

doc. RNDr. Jan Curlik. CSc.
RNDr. Zoltan Hlavaty, CSc.
RNDr. Jan Mello. CSc.
-doc. RNDr. Peter Reichwalder. CSc.
Ing. Roman Ravinger. CSc.

Sestdesiatpdtroéni jubilanti

RNDr. Zora Bondarenkova
RNDr. Michal Cuchrac¢
P. g. Andrej Foldes
RNDr. Rudolf Gab¢o
RNDr. Pavol Grecula. DrSc.
Ing. Jozel Huddcek
doc. RNDr. Pavol Hvozdara. CSc.
Ing. Jiff Knésl
RNDr. Eduard Kohler. DrSc.
RNDr. Ivan Krizani
RNDr. Pavel Malik. CSc.
Emilia Masurova
RNDr. Zdenko Nejdl

L.

Ing. Daniel Ocenas
prof. RNDr. Rudoll Ondrdsik, DrSc.

RNDr. Tomas Repka. CSc.

Ing. Jozef Slavkovsky, CSc.
RNDr. Milan Sindler

Ing. Jan Tabak
RNDr. Imrich Varga
prof. RNDr. Frantisek Zabransky. CSc.

Sedemdesiatrocni jubilanti

RNDr. Vladimir Bartek
doc. RNDr. Vavrinec Bohm. CSc.
RNDr. Milan Brodnan
Ing. Pavol Bujalka. CSc.
RNDr. Ing. Jan Burian. CSc.
doc. RNDr. Vincent Durovi¢, CSc.
RNDr. Ondrej Franko. DrSc.
RNDr. Otilia Jendrejdkova. CSec.
Ing. Eugen Kullman, DrSc.
RNDr. Anna Kullmanoyd
RNDr. Jan Michel
Emil Mikulds
RNDr. Ondrej Samuel. DrSc.
doc. RNDr. Viliam Sitar. CSc.
RNDr. Laurenc Snopko, CSc.
RNDr. Ivan Sarik

Sedemdesiatpdtrocni jubilanti

prof. Ing. Viliam Pasteka. DrSc.

2

V mene celej geologicke] verejnosti vSetkym jubilantom srde¢ne blahozelame a do dal§ich rokov Zelame vela tvorivych

sil a dobré zdravie.

doc. RNDv. Peter Reichwalder, CSc.
predseda SGS




% ysstnil

Plan odbornych akcii Slovenskej geologickej spolo¢nosti na I. polrok 2001

V 1. polroku 2001 usporiadaji pobogky Slovenske] geologickej spolo¢nosti a odborné skupiny tieto akeie:
Banskobystricka pobocka (predseda RNDr. M. Hédber, CSc.)

Marec 2001
Prednéékové popoludnie:
J. Sotak: Paradigma turbiditov pre 21. storotie.
L. Bakovd: Melanzové a olistostromové ttvary na Orave (Struktiirne profily Zaskalie a tdaje z bazalnych kataklazitov
J. Kotulové: Studium organickej hmoty v Tichom potoku (Centrdlnokarpatsky paleogén, spodny miocén).

April 2001

J. Michdlek: Geoldgia a vybrané loZiska nerastnych surovin zdpadnej Austrélie.
Miesto: Geologicky Ustav SAV, Severnd 5, Banskd Bystrica, zasadacka.

Den a hodina konania budd upresnené na plagate.

Akcie zabezpeduje M. Haber.

Bratislavska pobocka (predseda RNDr. P. Uher, CSc.)

22.2.2001

Prednaskové popoludnie:

Nasi geologovia na cestach (premietanie diapozitivov s geologickou tematikou z pracovnych a poznavacich pobytov slovenskych geoldgov): P. Uher: Pegmatity Kanadského Stitu.
Miesto: Sramy geologicky tstav Dionyza Stira, Mlynsk4 dolina 1, 817 04 Bratislava. zasadacka 3. poschodie, 13:30 hod. Zabezpecuje P Uher

22.3.2001

Semindr Aktudlne problémy kryStalinika Zdpadnych Karpdt (jednotlivé prednaSky budi upresnené neskor).

Miesto: Stétny geologicky dstav Dionyza Stira, Mlynské dolina 1. 817 04 Bratislava, zasadatka 3. poschodie, 13:30 hod.
Zabezpeéuje P. Uher.

Zaujemci o prednesenie prispevkov kontaktujte sa u P. Uhera.

(mobil: 0905 484 251; e mail: geoluher@savba.sk)

28. 4.2001 (sobota)
Terénna exkurzia naprie¢ Malymi Karpatmi medzi Solo$nicou a Dolanmi (kry3talinikum. mladsie paleozoikum, mezozoikum, terciér). Zraz: Bratislava, autobus. stanica Mlynské
Nivy. 8:00 hod. Zabezpecuje P. Uher.

KoSicka pobocka (predseda prof. Ing. Shah Wali Faryad, CSc.)

8.2.2001
Z. Németh, M. Puti3 a P. Grecula: Petrotektonicky vyskum — cesta k hlbSiemu poznaniu tektonickej evoliicie gemerika.

8. 3.2001
S. Jacko ml.: Balancovanie seizmickych rezov — ¢o a ako?

29. 3. 2001

Predndskové popoludnie — Vulkanizmus jz. Casti Talianska

B. Zec: Vulkanologicka expedicia Taliansko 2000.

M. Kogiith. M. Zacharov, L. Hlava¢ovd a K. Vargova: Vulkanizmus Liparskych ostrovov.
T. Petrasova. A. Lippaiova, J. Béna a P. Jond$: Vulkanzmus vulkdnu Somma-Vezuv

B. Zec. M. Mité, K. Trebuiiovd a A. T6thova: Vulkanizmus Etny.

Premietanie filmu: Vulkany jz. ¢asti Talianska (skrdteny zaznam z expedicie).

10. 5. 2001
J. Jano&ko: Caka nas doba ladova?

Geofyzikdlna skupina (predseda doc. RNDr. J. Lanc, CSc.)

15.3. 2001

Prednaskové popoludnie (spolu s Hydrogeologickou odbornou skupinou):

K. Vrana, I. Vojtasko a D. Zdk: Nové poznatky z vysledkov tlohy Systém zistovania a monitorovania $kdd na Zivotnom prostredi vznikajtcich banskou ¢innostou.
Miesto: Stalny geologicky ustav D. Stira, Milynskd dolina 1. 817 04 Bratislava, zasadacka 3. poschodie, 13:30 hod.

Zabezpecuje J. Lanc.

Geochemicko-mincralogickd skupina (predseda doc. RNDr. M. Chovan, CSc.)

15.2.2001

Predndskové popoludnie:

PodrobnejSie informdcie o mieste a znenf prednd$ok budu upresnené na plagite.
Zabezpecuje M. Chovan.

Hydrogeologickd skupina (predseda RNDr. D. Marcin)
15.3.2001

Prednaskové popoludnie (spolu s Geofyzikdlnou odbornou skupinou):
A. Remsik (SGUDS, Bratislava): Hydrogeologické pomery Ziarskej kotliny.
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24.5.2001
P. Malik a D. Bodi§, (SGUDS, Bratislava): Hydrogeologické pomery Licinskej pahorkatiny (Gemer).

22.11.2001

J. Dztirik a G. Vandrovd, (Geospektrum, Bratislava, INGEO Zilina): Monitorovaci systém minerdlnych vod.

Miesto: Stdtny geologicky tstav Dionyza Stara, Mlynskd dolina 1. 817 04 Bratislava, zasadalka 3. poschodie. 13:30 hod.
Poznamka: Pripadné potrebné zmeny ohladom terminov a napln{ predndsok budi v¢as ozndmené formou plagdtov
Zabezpecuje D. Marcin.

Inzinierskogeologickd skupina (predseda RNDr. L. Igldrovd)

1.2.2001

A. Matej¢ek: Visiiové — prognézy a skutocnost pri realizdcii vyskumnej §tolne.

Miesto: glémy geologicky tstav Dionyza Stira, Mlynskd dolina 1, 817 04 Bratislava. zasadacka 3. poschodie, 13:30 hod.
Zabezpecuje L. Igldrova.

R. Adamcova: Rerardacne schopnosti minerdlnych tesnenf skladok odpadu.

Miesto: Sram) geologicky dstav Dionyza Stira, Miynska dolina 1, 817 04 Bratislava. zasadacka 3. poschodie, 13:30 hod.
Zabezpeluje L. [gldrova.

Paleontologickd skupina (predseda RNDr. J. Michalik, DrSc.)

29.3.2001

Prednaskové popoludnie:

Vysledky prace novej generdcie paleontoldgov

Miesto: Statny geologicky tstav Dionyza Stdra, Mlynsk4 dolina 1. 817 04 Bratislava, zasadacka 3. poschodie, 13:30 hod.

26.4.2001

Jednodenny terénny semindr v Malych Karpatoch.
Podrobnosti k akcii budid uvedené na vyveske.
Zabezpecuje J. Michalik.

Skupina ropnej geolégie (predseda RNDr. P. Ostrolucky, CSc.)

19. 4.2001

PredndSkové popoludnie:

Aktudlne problémy vyskumu a prieskumu uhlovodikov,

Podlomejsw informdcie budi zverejnené na plagite.

Miesto: Statny g geologicky tstav Dionyza Stira, Mlynska dolina 1, 817 04 Bratislava, zasadadka 3. poschodie. 13:30 hod.
Zabezpecuje P. Ostrolucky.

Sedimentologickd skupina (predseda doc. RNDr. M. Kovég, CSc.)

1.3.2001

Prednaskové popoludnie:

Kolektiv: Litostratigrafia vrchného miocénu: Pandn — vek, facie, cykly.

Podrobnejsie informécie budd zverejnené na plagdte.

Miesto: Statny geologicky tistav Dionyza Stira. Mlynské dolina 1, 817 04 Bratislava, zasadacka 3. poschodie, 13:30 hod.
Na prednaskovom popoludnf sa uskutocn{ volba nového predsedu odbornej skupiny

ZabezpeCuje M. Kovac.

Skupina Struktirnej geoldgie (predseda RNDr, F. Marko, CSc.)

8.3.2001

Predndskové popoludnie:

Program a termin popoludnia k akcii bude _upresneny na plagéte.

Miesto: Statny geologicky tistav Dionyza Stiira, Miynska dolina 1, 817 04 Bratislava. zasadacka 3. poschodie, 13:30 hod.
Zabezpeluje F. Marko.

Vulkanologickd skupina (predseda RNDr. L. Simon, PhD.)

5.4.2001

L. Simon: Pseudokrateri na ldavovych pridoch kvartérneho vulkdnu Pitikov viSok (nové vysledky).

Miesto: Statny geologicky dstav Dionyza Stdra, Mlynska dolina 1. 817 04 Bratislava, zasadagka 3. poschodie. 13:30 hod.
Zabezpecuje L. Simon.

Uholnd odbornd skupina Prievidza (predseda Ing. J. Fazekas, CSc.)

Februar — April 2001

Predndgkové popoludnie:

Geologicko-banské podmienky pre budiice exploatatné obdobia na zdvodoch HBP, a. s. Prievidza.
Program, miesto a ¢as konania bude upresneny na pozvénkach, resp. plagéte.

Zabezpecuje J. Fazekas.




Pozndnka na konferenecinu

Statny geologicky ustav Dionyza Stira
v Bratislave
Geomin, druzstvo v Jihlave
Prirodovedecka fakulta UK v Bratislave
Slovenska asociacia loZiskovych geolégov
Geologicky ustav SAV v Bratislave
Ministerstvo Zivotného prostredia SR
Ministerstvo Zivotného prostredia CR

si Vas dovol'uji pozvat
na konferenciu

SLICHOVA PROSPEKCIA
A
AKCESORICKE
MINERALY

spojenu s exkurziou

14. — 16. novembra 2001
v Banskom Studenci

1. cirkular

Slichova prospekcia ma délezit Glohu
najmi pri vyhladavani rudnych nerastnych
surovin, Potvrdila sa jej efektivnost’, ¢asova aj
ekonomicka  nenaro¢nost.  Pri  aplikacii
nededtrukénych metdd hodnotenia je 3lichova
vzorka vyuziteIna na §tidium opakovane bez
obmedzenia, ¢o umozZiiuje jej analyzu
zrozlignych  pohladov a  rozmanitymi
metédami aj po vdcSom casovom odstupe,
a preto je velmi cennym pramefiom dat
a informacii.

Vyskum koncentratov tazkych
minerdlov sa vyuZiva najmid v prospekcii
Zirokého spektra nerastnych surovin. Akce-
sorické mineraly si vyznamnym zdrojom
informécii pri vyskume petrogenézy magma-
titov a metamorfitov. Podobne typomorfné
vlastnosti mineralov mozno aplikovat’ v sedi-
mentologii.

Jednym zo sfér nového hodnotenia
Slichovej vzorky je urcovanie kvalitativneho
a kvantitativneho zastipenia antropogénnej
zlozky. Jej charakteristika a poznanie jej

distribicie vyznamne dopliaji iné metody

hodnotenia stupiia znelistenia recentnych
rie¢nych sedimentov.

Pre bohaté moznosti vyuZivania
vysledkov pdvodnej 3lichovej prospekcie
predpokladame rokovanie konferencie

v nasledujtcich tematickych okruhoch:

1. Vysledky Slichovej prospekcie -
stéasné moZnosti interpretacie

2. Akcesorické a ta’ké minerily -
indikatory petrogenetickych a sedi-
mentologickych procesov

3. Antropogénny materiil v recentnych

sedimentoch — indikator znedistenia

Konferenéné prispevky mézu mat formu
prednéasky alebo posteru. Prednadky a abstrakty
posterov budu publikované v monotematickom
&isle vedeckého periodika Mineralia Slovaca.
Prispevky na zverejnenie treba pripravit’ podl'a
poziadaviek a pokynov tohto casopisu.

Sucastou  konferencie bude exkurzia

na bafiu Rozélia v Hodrusi — Hamroch.

PRIPRAVNY VYBOR KONFERENCIE:

odborny garant konferencie
doc. RNDr. Pavel Hvozd’ara, CSe.
Prirodovedecka fakulta UK
Mlynska dolina — G, 842 15 Bratislava
tel. 07 602 96 297, fax 07 602 96 293
predseda pripravného vyboru
RNDr. Pavel Baco
Statny geologicky ustav Dionyza Stira
regiondlne centrum
P. O. Box 13, Werferova 1, 040 11 Kogice
tel. 095 6 437 877, fax 095 6 437 874
e-mail: baco@dodo.sk
&lenovia pripravného vyboru
RNDr. Milo§ Abraham,
Ing. Miroslav Zatek
GEOMIN druzstvo
Znojemska 78, 586 56 Jihlava
tel. 066 71 61 258, fax. 066/7161309
e-mail: geomin@geomin.cz
RNDr. Igor Broska, CSc.
Geologicky Gstav SAV,
Dubravska cesta 9, 842 26 Bratislava
e-mail: geolbros@savba.sk
RNDr. Peter Hanas
Ministerstvo Zivotného prostredia SR
Ném. L. Stira 1, 812 35 Bratislava
tel. 07/5956 2144, fax: 07/5956 2248
e-mail: hanas.peter@lifeenv.gov.sk
RNDr. Petr Sponar
Ministerstvo Zivotného prostredia CR
Vrdovicka 65, 100 10 Praha 10
tel.4202/67 122 823
e-mail: sponar@env.cz

Organizacné pokyny:
Miesto konania konferencie:
chata Dinas, Bansky Studenec

Ubytovanie:
chata Dinas, Bansky Studenec
(150 Sk/noc)

Stravovanie:
Celodennd penzia v chate Dinas
(250 Sk)

PredbeZny Gcastnicky poplatok:

1600 Sk (zahrmia organizacné vydavky,
prendjom  miestnosti, obCerstvenie  podas
konferencie)

Rokovaci jazyk: slovenéina a Gedtina
Terminy:

Predbezné prihlasky prosime poslat’ do
28. februara 2001.

Clanky alebo abstrakty —posterov
posielat’ na adresu Pavla Baga postou alebo
na e-mailovil adresu do 31. augusta 2001.

Druhy cirkular supresnenymi infor-
méciami sa pre prihldsenych bude distribuovat
do 15. marca 2001.

PREDBEZNA PRIHLASKA

OTZANIZACIA ..o
Adresa ..o

Fax ..

e-mail:
Na konferencii prednesiem prispevok
(Prezentujem POSLET) ...cc.cveveeerereuererrucrereernrenns

Na prezentaciu potrebujem (podciarknut’):
spitny projektor  diaprojektor

Mam zaujem za¢astnit’ sa na exkurzii
ANO  NIE

Maém zaujem o ubytovanie z

13./14. 14/15.  15/16.

ano nie anonie  4no nie

Iné poziadavky




Rady autorom

KaZdy autor sa usiluje, aby jeho ¢lanok bol nielen obsahovo, ale aj graficky
na vysokej trovni. Vase ilustracie budi kvalitné, ak presne dodrZite nage ins-
trukcie.

U% pri priprave obrdzka treba zvazit, ¢i sa umiestni na jeden stipec alebo na
dva stlpce, resp. na celi tlageni stranu. Vhodne upraveny obrazok (velkost pis-
men, hriibka ¢iar) mozno reprodukovat aj v pomere 1:1 alebo odpori¢ame uro-
bif kresby (perovky) vicsie, ako sa predpokladd ich velkost po vytlageni.
Perovky maju byf zhotovené sytym Ciernym tuSom. Pri obrézkoch urobenych na
potitadi treba redakcii poslat originlne obrazky (nie xeroxové képie) vytlatené
na pauzovacom papieri - tlac laserovou tlaciariiou v kamerdlnej podobe pri
vysokom rozliSeni (min. 300 DPI). Pri zostavovani obrazkov redakcia odpori¢a
pracovat s programami vo vektorovom zobrazeni (napr. Corel Draw — TIFF).
Neodporti¢ame pouzivat velmi tenké Ciary (tzv. vlasovej hribky) ani na obrysy,
ani vo vypini.

Umerne k predpokladanému zmeneniu treba zvolif hribku &iar, velkost
pisomom (nie verzalkami - velkymi pismenami), a to podla toho, ¢o sa ma zvy-
raznit. Optimélna velkost pisma v asopise po zmenSen{ je pri velkych pisme-
néch a &islach 2 mm a pri malych pismenach 1.6 mm.

Vseobecne

. Rukopis v dvoch exempldroch a origindl obrazkov s jednym odtlackom
musia byf vyhotovené podla inftrukcii pre autorov Casopisu Mineralia
Slovaca. V opa¢nom pripade redakcia ¢lanok vrati autorovi pred jeho zasla-
nim recenzentovi.

2. Ak je moznost, poslite text lanku na diskete 3,5, spracovany
v editore T602 (WinText602, Ami Pro, MS Word, WordPerfect; PC) alebo
MS Word, QuarkXPress (Mac) v norme Kamenickych alebo Latin2. S dis-
ketou zalite aj jeden vytlatok textu na papieri.

3. Rozsah ¢ldnku je najviac 20 rukopisnych strdn vitane literatiry, obrdzkov
a vysvetliviek. Uverejnenie rozsiahlejich ¢lankov musi schvalit redakéna
rada a ich zaradenie do tlage bude zdlhavejie.

4. Clanky sa uverejiuji v slovendine, Celtine, anglidtine, resp. rustine.
Abstrakt a skratené znenie ¢lanku (resumé) je obyéajne anglické (ak je ¢ld-
nok v angli¢tine, potom resumé je v slovenéine).

5. Sticasne s ¢lankom treba redakcii zaslat autorské vyhlasenie. Obsahuje meno

autora (autorov), akademicky titul, rodné &islo, trvalé bydlisko.

Text

1. Uprava textu v&itane zoznamu literatiiry prispdsobte sticasnej Uprave ¢lan-
kov v Casopise.

2. Text sa ma pisat s dvojitou linkovou medzerou (riadkovadom 2), na strane
ma byt 30 riadkov, Sirka riadku je asi 60 znakov.

3. Abstrakt aj s nadpisom ¢lanku sa piSe na samostatny list. Obsahuje hlavné
vysledky préce (neopakovat to, €o je uZ vyjadrené nadpisom), nema obsa-
hovat citdcie a jeho rozsah nema byt va&i{ ako 200 slov. (Abstraktu treba
venovat ndleziti pozornost, lebo sliZi na zostavovanie anotacif.)

4. Text md obsahovat Gvod, charakteristiku (stav) skiimaného problému, resp.
metodiku préce, zistené tdaje, diskusiu a zéver

S. Zretelne treba odlifit vychodiskové idaje od interpretacif.

6. Neopakovaf 1daje z tabulick a obrazkov, iba ich komentovaf
a odvolat sa na prislusni tabulku, resp. obrézok.

7. Text treba ¢lenil nadpismi. Htavné nadpisy pisat do stredu, vedajsie na lavy

okraj strany. Volit najviac tri druhy hierarchickych nadpisov. Ich déleZito-

st autor vyznadi ceruzkou na lavom okraji strany: 1 - hierarchicky najvyssi,

2 - nizsi, 3 - najniz8{ nadpis.

V texte sa uprednostiiuje citdcia v zédtvorke, napr. (Dubé&dk, 1987; Hruby

et al., 1988) pred formou ... podla Dubé&dka (1987). Ani v jednom pripade

sa neuvddzaji krstné mend.
9. Umiestnenie obrédzkov a tabuliek sa ozna&i ceruzkou na lavom okraji ruko-
pisu, resp. stipcového obtahu.

10. Grécke pismend pouZité v texte treba identifikovat na lavom okraji slovom

(napr. sigma).

11. Pri pisan{ starostlivo odli¥ujte poml¢ku od spojovnika.

12. Symboly, matematické znacky, ndzvy skamenelin, slové a pod., ktoré treba

vysddzaf kurzivou, autor v rukopise pod¢iarkne vinovkou.

13. K ¢lanku treba pripojit klticové slova.

14. Abstrakt, resumé, vysvetlivky k obrdzkom a ndzvy tabuliek predloZi autor

redakeii aj v anglictine.

*®

Tlustracie

1. Musia byt vysokej kvality. Maji dokumentovat a objasiiovat text. Origindl
(pred zmen¥enim) moZe maf rozmer najviac 340 x 210 mm. Maximdlny
rozmer ilustrdcie vytlateny v asopise je 170 x 230 mm. Skladacie ilustrd-
cie treba Gplne vyldcit.

V pripade ilustracii vytvorenych na po&itaéi prosime o ich zaslanie na dis-
kete 3,5” vo formate CorelDraw (PC), Adobe Illustrator (PC, Mac) alebo
Aldus FreeHand (Mac).

2. llustrdcie pripravoval s vedomim, Ze sa budd zmenSoval (zvylajne
0 50 %) na §irku stipca (81 mm) alebo strany (170 mm). Podla toho pripra-
vovat ich velkost a formou, resp. ich zoskupenie.

3. Volit taku velkost pisma a &isel, aby najmensie pismend po zmengeni boli
velké aspoii 1,2 mm. Umerne zmenseniu volif aj hribku &ar.

4. Obrazky popisovat $ablénou, nie volnou rukou.

5. VSetky ilustracie v&itane fotografii musia obsahovat graficki (metrickd)
mierku.

6. Zoskupené obrazky, napr. fotografie, diagramy, musia byt pripravené (nale-

pené) ako jeden obrdzok a jeho asti treba oznadit pismenami (a. b, ¢ atd’).

Takto zoskupené obrazky sa cituji ako jeden obrdzok. Zoskupené fotogra-

fie treba starostlivo upravit a nalepit na biely kriedovy papier.

Fotografie musia byt ostré, Ciernobiele, kontrastné a vyhotovené na lesklom

papieri. Je vhodné, aby sa zmen3ovali minimalne o 50 %.

8. Na vietkych obrazkoch sa na okraji (na fotografidch na zadnej strane) ceruz-
kou uvedie ¢islo obrazku a meno autora. Na fotografidch sa $ipkou doplni
aj orientdcia obrazku.

9. Na mapdch a profiloch volit jednotné vysvetlivky, ktoré sauvedd pri prvom
obrazku.

10. Nazvy obrazkov a vysvetlivky sa piSu strojom na osobitny list..

11. VSetky ilustracie sa musia citovaf v texte.

12. llustracie sa zasielaju redakcii uZ imprimované, teda pri korektire ich uz

nemozno opravoval a dopliiat.

13. Farebné ilustrdcie st vitané, ale naklady na ich tla¢ hradi autoer.

~

Tabulky

1. Tabulky sa pi¥u na osobitny list. Ich rozsah a vnitornd. dpravu treba volif
tak, aby sa tabulka umiestnila do st/pca alebo na irku strany. Rozsiahlejiie
tabulky sa neprijimaju.

2. Udaje zoradujte do tabulky iba vtedy, ak sa nedajd uvies v texte.

3. Nadpis tabulky a pripadny sprievodny text sa piSe strojony na.esobitny list
(dpravu nadpisov pozri v ¢asopise).

4. Vertikélne ¢iary v tabulkach nepouZivaf.

5. Tabulky sa &isluja priebeZne a uverejituji sa v &iselnom poradi.

Literatira

1.V zozname literatdry sa v abecednom poriadku uvédza iba literatira citova-
na v danom ¢&lanku. Citdcia oznadend v tlaéi” sa mdZe uviest v zozname,
len ak je z citovaného &ldnku aspoii stipcov korektura. Citdeie s doplnkom
,v pripade”, ,zadané do tlace” st neplnohodnotné a nemaji sa pouzivat ani
v texte. Citdcia ,,0sobnd informacia” sa cituje iba v texte (Zajac, os. infor-
macia, 1988).

. Pouzivat nasledujiici spdsob uvadzania literatiry:

Kniha

Gazda, L. & Cech, M., 1988: Paleozoikum medzevskéhoprikrovu. Alfa
Bratislava, 135.

Casopis

Vrba, P., 1989: Strizné zény v komplexoch metapelitov. Mineralia Slov.,
21.135- 142.

Zbornik

Navesny, D., 1987: Vysokodraselné ryolity. In: Romanov, V. (red.):
Stratiformné loziska gemerika. Spec. publ. Slov. geol. spol., Kogice, 203 - 213
Manuskript

Radvansky, F., Slivka, B., Viktor, J. & Srnka, T., 1985: Zilné loziskd jedlo-
veckého prikrovu gemerika. Zavere¢nd sprava z tlohy SGR-geofyzika.
Manuskript—archiv GP Spisskd Nova Ves, 28.

3. Pri ¢lanku viac ako dvoch autorov sa v texte cituje iba prvy autor s dodat-

kom et al., ale v zozname literatiry sa uvddzaji vetci.

4. Ak sa v Elanku (knihe) cituje nazov, Gdaje a pod. iného autora, ktory nie je

spoluautorom publikécie, potom sa v texte cituje vo forme (Gerda in Kubka,
1975), ale v zozname literattiry sa uvédza iba Kubka, J., 1975.
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