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The North-Gemeric zone is a belt of

Meracomarursl (IucTBenuTH) MO yabrpabamram. (ITameo3oit,

3anajasie Kapnarer)

BHYTPEHHUE

B majeo30MYecKOM BYJKAaHO-OCAJOYHOM KOMILIEKCE, KOTODEII 0 CUX IOp
OTHOCHMJIM K PaKOBELKON rpynne, ObUI ONPEAENEH LENBII PAX METACOMATUTOB
no yiasrpabasurax (JUCTBEHMTAX) B MPOILIOM C OOJNBIIEH 4YacTy VIHTEPIIpE-
TUPOBAHHBIX KaK METACOMATUYCCKME AHKEPUTHI JIM MArHE3UTH. B MX cCOC-
TaBe NIPUHMMAIOT y4yacTHe: OPEYHHEPUT, JKENE3UCTHIA JOJOMMT, KBapII,
XJIOPUT, (DYXCUT, XPOMCIMHEIMT, MArHCTUT, TEMATUT ¥ JDYTME MUHEDAJIBL
Hannume JIMCTBEHUTOB TMOBHIIIAET METAJIOTEHETUUECKYIO IE€PCIEKTMBHOCTD
9TONl TEPUTOPUM M CBUJETENBCTBYET O MaTepPUATaX OKEAHMUECKON KODbI
B I'€0JIOTMYECKOM CTPOEHUM PErmoHa.

Metasomatites (listvenites) replacing ultrabasics (Paleozoic, Inner Western
Carpathians)

Several occurences of metasomatized ultrabasic rocks (listvenite) have
been found to occur in volcano-sedimentary complexes of Paleozoic age
ranged hitherto among the Rakovec group. The bodies have been for-
merly assumed to represent metasomatic ankerite or magnesite. Mineral
assemblages are composed of breunerite, Fe-dolomite, quartz, chlorite,
fuchsite, chromspinelids, magnetite, hematite and others. The presence
of listvenites increases metalogenetic perspectives of the entire area.

Carpathians. The belt is built prevailingly

peculiar structural edifice bordering the
northernmost structural-tectonic unit of
the Internal West Carpathians, the Ge-
meric unit, in places of its contacts with
more northernly units of the Central West

by Paleozoic and but less Mesozoic com-
plexes. Paleozoic age have the Rakovec
(Devonian ?), Dobsind (Middle to Upper
Carboniferous) and Krompachy groups
(Permian, fig. 1). From all these units, the
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Rakovec group has the largest areal extent
and. from the viewpoint of reconstruction
of the geotectonic development, it appeared
hitherto as the most important in the
area. The majority of authors is inclined
in assuming it to represent an incomplete
ophiolite sequence or, at least, agrees with
its generation upon a suboceanic crust
(Dianiska — Grecula, 1979, Grecula — Var-
ga, 1979, Bajanik — Hovorka, 1981, Mahel,
1981 a. c.). An important stimulus to such
interpretation was the finding of meta-
ultrabasite bodies near Vysny Klatov, Bu-
kovec and Dobsina-Te$narky localities
(Dianiska — Grecula, 1979, Hovorka —
Ivan, 1981a) as members of the Rakovec
group. The present paper gives evidence
on rich representation of ultrabasic masses
at least in the part of complexes ranged
into the Rakovec group.

From the wider surroundings of Ko-
sické Hamre locality, several bodies of
ankerite and dolomite-magnesite composi-
tion have been described by J. Ilavsky —
R. Duda (1970) and R. Duda (1976). Car-
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bonates contain subordinated quartz, chlo-
rite. fuchsite, sericite and ores as pyrite.
chalcopyrite. tetrahedrite and cinnabar.
Bodies were regarded to represent meta-
somatic analogues of quartz-ankerite
(+ sulphides) veins developed in suitable
environment “of carbonatic to diabasic
composition™ (Duda. 1. ¢.). Results of own
investigations of the author point to diffe-
rent mineral composition of these bodies
substantiating also different genetic inter-
pretation, Structural, mineralogical and
geochemical features allow to interpret
them as hydrothermally altered ultrabasics
i, e. as metasomatites of listvenite type.

Geological characteristics

Listvenites in the surroundings of Ko-
Sické Hamre occur exclusively in Paleozoic
volcano-sedimentary complex represented
by multiply alternating epimetamorphic
and pelitic sediments. Moreover, also se-
sediments with carbonate admixture and
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Fig. 1. Geological sketch-map of the Spissko-gemerské rudohorie Mts. Framed areas
of metasomatite occurences after ultrabasite rock. 1 — Veporic, 2 — Tatric (1—2
units of the Central West Carpathians), 3 — Gelnica group, 4 — Rakovec group, 5 —
complex of higher-metamorphic rocks (Klatov group), 6 — Dobsina group (except
of the Ochtind member), 7 — Krompachy group, 8 — Ochtind member, 9 — Crmel
group (3—9 — Paleozoic of the Gemeric unit), 10—11 — Mesozoic of the Gemeric unit
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graphite phyllite are present. The whole All listvenite occurrences concentrate
complex has been ranged to the Rakovec into several parallel belts of NW—SE
group by M. Mahel (1954). strike conciding with the general structu-

ral pattern of the area (fig. 2). Listvenites
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Fig. 2. Geological map of the surroundings of KoSické Hamre (modified after
Snopko et al., 1973). 1 — Gelnica group, 2 — epimetamorphosed basalt, tuff and
spilite, 3 — green phyllite with epimetamorphosed tuff and tuffite layers (2—3 —
Rakovec and Dobsina group undifferentiated), 4 — laminated green chlorite-sericite

phyllite (Rakovec group), 5 — rocks of higher metamorphic degree (mainly gneiss
and amphibolite, Klatov group), 6 — listvenite body known and presumed, 7 —
Ochtind member, 8 — Krompachy group, 9 — Crmel group, 11, 12 — Mesozoic

of the Gemeric unit
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after ultrabasics create lense-shaped bo-
dies of various size. Names of single oc-
currences and their more detailed geo-
graphic location are in fig. 3. Commonly,
thicknesses do not surpass 20 m, the
strike lengths attain first hundred metres.

On the most of localities, listvenites
appear sharply in morphology creating
cliffs several metres high above the ter-
rane or boulder outcrops among the en-
closing rocks. Boundaries of bodies toward
the enclosing rocks are sharp. In the exo-
contact zone, features of phyllonitization
and subsequent hydrothermal alteration
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are observable to some metres distance.
Anchimonomineral chlorite rock preserved
only locally and represent the product of
contact-metasomatic reactions between
serpentinized ultrabasite and enclosing
rocks still before listvenitization.
Metasomatic rocks of analogous type
have also been found near to the eastern
termination of the Rakovec group near
Bukovec village (fig. 1). Listvenites occur
along the margins of antigorite serpenti-
nite body confined to the contact of epi-
metamorphites of the Rakovec group with
the gneiss-amphibolite complex. Due to
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Fig. 3. Distribution of metasomatites after ultrabasics (listvenite) in the surroundings
of Kosické Hamre. Localites: 1 — Folkmarska skala cliff, 2 — Ostry harbok, 3 —
Rimasgrund, 4 — Teply potok, 5 — Predné nové, 6 — Zlatnik, 7 — Za Prielozky,
8 — Nad Prielozky, 9 — Roven, 10 — Slatviny



bad outcrops, the occurrence has not been
examined in detail,

Petrography and mineralogy

Results of petrographic investigations
revealed variable mineral composition of
listvenites from the area so in qualitative
as in quantitative proportions. In the
whole, rock varieties may be classified
into several well defineable basic types.
Unambiguously, metasomatites after ultra-
basics are represented by rocks of the
following composition: tale + carbonate,
chlorite + quartz + carbonate (breunnerite),
chlorite + quartz + charbonate (Fe-dolomi-
te) and fuchsite + quartz + carbonate.

If compared with the original ultra-
basite, the talc-carbonate rocks underwent
the less alterations. These are rocks fo-
liated to various degrees and, by nacked
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eye, of brownish-grey to brownish-yellow
colours. As a rule, the rocks are com-
posed of fine flaky talc aggregate enclos-
ing idioblasts or clusters of irregular car-
carbonate grains (breunerite or breune-
rite + Fe-dolomite) in various proportians.
From the primary minerals of ultrabasics,
only chomspinelids are preserved as dis-
seminated grains retaining original idio-
morphic shapes and but slightly altered
by cataclasis (fig. 4a). Chromspinelids,
however, mostly altered in the course of
metamorphic alterations as they lost trans-
parency and a chlorite rim developed
around the grains indicating the depletion
of Al and simultaneously even of Mg with
their substitution by iron. Talc-carbonate
rocks do not create considerable masses
but as small enclaves (2—3 m) occur
within other metasomatic rock types on
Ostry harbek, Rimasgrund and Slatviny
localities,
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Fig. 4. Increass of chromspinelid cataclasis with increasing degree of metasomatic

alteration. a — sample FKH-16,

talc-carbonate listvenite. b — sample FKH-57,

chlorite-quartz-carbonate (dolomite) listvenite, ¢ — sample FKH-54, fuchsite-quartz-
carbonate (dolomite) listvenite, magn. 48, parallel nicols, photo by L. Oswald
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Rocks of chlorite-quartz-carbonate com-
position are already products of more
intense alteration originated at the expense
of ultrabasics. This variety is genetically
related to the previous one as proved by
intermediate parageneses of chlorite + talc
quartz + carbonate. Mostly talc under-
went alterations being itself substitued by
quartz-carbonate mass Wwhere usually
quartz creates isolated domains of fine-
grained development in panxenomorphous
carbonate aggregate.

Quartz pseudomorphoses after chlorite
are less frequent. Chromspinelid grains are
strongly cataclased and together with
chlorite rims rolled-out into planar sur-
faces yielding to the rock a preferredly
oriented appearance and even slaty part-
ing (fig. 4b). According to the species of
the chlorite and carbonate present, several
subtypes may be distinguished.

The most common subtype contains at
most exclusively breunerite (up to 50 %)
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whereas Fe-dolomite is contained maxi-
mally in some per cents (tab. 1.).

The content of emerald-green Mg-chlo-
rite is characteristic in this subtype; its
Ni-content is higher (2,000 p. p. m.) and
contains, as colouring element, chromium
(over 1 p. c.). Macroscopically, the rocks
have bright yellow colour and contain
emerald-green chlorite stripes together
with black disseminated chromspinelid
grains (fig. 5). The variety composes the
majority of listvenite bodies with the ex-
ception of the Slatvina locality.

Chlorite-quartz-carbonate (Fe-dolomite)
metasomatites containing lesser amounts
of greyish-green Mg-chlorite, in thin sec-
tion almost colourless, have been found as
minor enclaves in the previous breuneritic
metasomatite. Manometric analyses (tab. 1)
point to but subordinated amounts of
breunerite and overwhelming Fe-dolomite
in the rock. This variety is remarkable by
strongly varying colours (dark-grey to

Composition of the carbonate constituent in listvenites from the surroundings
of Kosické Hamre

Tab. 1

Loc. Sample Type fgf;‘;é Dolomite NZ 2 A

1 2 FKH-36 (ChhY + T+ K 50,71 47,52 98,33 1,77
2 2 FKH-17 (Ch)Y+T+K 46,23 52,20 99 43 0,57
3 6 FKH-2 Ch!+ T+ Q+K 44,08 54,25 98,33 1,67
4 6 FKH-4 Chi4+T+Q+K 26,28 3,14 56,25 85,67 14,33
5 1 FKH-68 Ch’+Q+K 64,87 32,33 97,60 2,40
6 6 FKH-5 Ch’4+Q+ K 4284 4,42 44,70 91,96 8,04
7 2 FKH-15 Ch2+Q+K 61,71 2,51 34,95 99,17 0.83
8 4 FKH-62 Ch’4+Q—+K 39,34 3,56 53,37 96,27 3,73
9 10 FKH-9 Ch*4+Q+K 49,68 49,32 99,00 1,00
10 10 FKH-12 Ch3+Q+K 53,86 45,57 99,43 0,57
11 4 FKH-60 F+Q+K 37,15 58,65 95,65 5,11
12 1 FKH-67 Q+ K 17,61 32,15 49,45 99,21 0,79
13 2 FKH-27A (ChY+Q+ K 4,58 54,44 38,12 97,14 2,86
14 2 FKH-27B (Ch) +Q+ K 36,47 25,05 33,37 94 .87 5,11
15 10 FKH-28 Se(?))+Q+ K 68,05 26,68 94,73 5,27

Analyses made by manometric method, analyzed by J. Turan, L. Turanova, Geolo-

gical Institute, Comenius

University, Bratislava. NZ — insoluble residue, A —

soluble noncarbonatic constituent. Locality number as in fig. 3, metasomatite type

as in tab. 3
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greenish-white) and banded structure.

A peculiar subtype of chlorite-quartz-
carbonate metasomatite has been found
on the Slatvina locality being characterized
by dark-green Fe, Mg-chlorite (strongly
pleochroic in thin section) and rich dis-
seminated hematite, By nacked eye, the
rock reminds the previous subtype, it is of
greyish-green colour and has well ex-
pressed banded structure.

Fuchsite-quartz-carbonate rocks are,
when comparing with the other types, less
frequent products of ultramafite alteration.
Their largest occurrence is in the western
part of the Teply jarok locality where this
type prevails. The variety creates only
enclaves in chlorite-quartz-carbonate rock
on the Zlatnik and Rimasgrund localities.
The rock is massive, greyish-green and
has but slightly expressed banded struc-
ture. The fuchsite content is low, not
concentrated into bands but mainly scat-
tered. The microscopic composition is the
same as in previous cases: carbonate
mostly prevails in aggregates or single
grains with authomorphic shapes towards
quartz. The last mineral occurs as typical
fine-grained aggregate (0.0X mm), fuchsite
is present in minor flakes or short
lense-like veinlets predominantly in quartz.
Chromspinelid grains are strongly catacla-
sed and scattered (fig. 4c). Peculiar feature
is the locally rich tetrahedrite dissemina-
tion.

Listvenite bodies in the surroudings of
Kosické Hamre are rimmed by various
metasomatic rock types originated syn-
chronously with the listvenite through
alteration of metabasites and their tec-
tonites. Nevertheless, only anchimonomi-
neral chlorite rocks are mentioned here
because these represent the single variety
related, from genetic point of view, to the
ultrabasics. The last rocks originated by
contact-metasomatic processes along the
contacts of ultrabasite bodies with the

Fig. 5. Chlorite-quartz-carbonate (breunerite)
listvenite. Black grains are chromspinelids,
greyish stripes composed of emerald-green
chlorite, sample FKH-15, magn. X1.5, photo
by L. Oswald

surrounding rock still before the listveni-
zation. The variety underwent but limited
hydrothermal-metasomatic alterations so
that creates relics inside and along the
margins of listvenite bodies. The rock is
massive and dark-green, consisting of,
almost exclusively, Mg-chlorite and but
subordinated apatite, carbonate, rutile and
pyrite. Most common occurrences are on
Zlatnik and Ostry harbek localities.

Chemical characteristics

The chemical composition of metasomatic
rocks resulted from two antagonistic ten-
dencies: one tending to maintain the pe-
cularities of composition of the educt and
another expressed by the tendency of
alterating hydroterms to modify the origi-
nal composition. The rate of the second
tendency grows by the alteration degree.
The rules indicated influence also the com-
position of investigated samples. Listve-
nites originating at the expense of ultra-
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basites from the surroundings of KoSické
Hamre preserved the pattern of their
origin in contents of petrogenous as well
as trace elements. The characteristic traits
of ultrabasics, the high MgO and AlO;
content, remain namely in products of
initial alteration stages i. e. in talc-carbo-
nate and chlorite-quartz-carbonate (breu-
nerite) rocks (tab. 2. fig. 6). Later meta-
somatite types, namely the final fuchsite-
quartz-carbonate rocks reflect the intro-
duction of calcium by the development of
dolomitic carbonate with simultaneous
decrease of their magnesium content. Even
alkalies then appear owing to the develop-
ment of fuchsite. From trace elements,
high concentrations of chrome characterize
all metasomatite types (tab. 3). Certain
cases of low chromium concentrations
result from the partial destruction of its
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racterized also by the preservation of
original high nickel concentrations. In
final products, the fuchsite-quartz-carbo-
nate rocks, the amount of nickel is consi-
derably lower (tab. 3). Similar behaviour
characterizes even cobalt contents. Low
concentrations of titanium and vanadium
are sensible indicators of the original
ultrabasic nature of listvenites. In anchi-
monomineral chlorite rocks confined to the
rims of listvenite bodies. concentrations of
Ti and V are higher what points to en-
richment at the expense of enclosing
metabasites.

The comparison of listvenite composition
with Uralian listvenites (locus typicus)
revealed almost perfect similarity (tabs. 2
and 3. fig. 6). Owing to the same original
rocks (serpentinized alpinotype ultrabasi-
te), this similarity is proof for a generally

valid geochemical nature of listvenization
processes.

main carrier, the chromspinelids. Early
stages of metasomatic alteration are cha-

Chemical composition of metasomatites after ultrabasite from the surroundings
of Kosické Hamre

Tab. 2
1 2 3 B 5 6 7 8

SiO, 34,22 24,94 43,77 55,03 30,92 32,73 40,81 33,25
TiO, 0,03 0,03 0,02 0,02 0,22 1,46 0,01 0,01
Al O, 1,19 1,61 1,62 1,41 17,50 19,38 1,84 0,45
Cr,04 0,20 0,23 0,17 0,11 0,13 0,03 0,32 0,24
Fe,O, 0,65 0,52 2,39 0,38 0,52 0,10 4,17 1,72
FeO 5,31 6,06 3,55 3,50 6,06 6,55 4,16 3,67
MnO 0,12 0.16 0,30 0,16 0,04 0,01 0,06 0,09
NiO 0,20 0,20 0,12 0,00 0,31 0,35 0.23 0,17
MgO 32,15 29,90 10,84 7,59 28,23 25,40 36,00 29,18
CaO 0,18 0,30 14,51 12,84 0,10 0,28 0,61 0,40
Na,O >0,01 0.04 0,10 0,08 0,10 0,08 <0,1 0,07
K.,O >0,01 0,05 0,09 0,28 0,03 0,04 <0,1 0,05
H,O- 0,23 0,24 0,41 0,36 0,24 0,32 0,34 0,03
H,O+ S p 1,00
co, 23,29 35,56 20,60 18,26 15,06 13,12 11,40 2946
P,O; 0,01 >0,01 0,01 >0,01 >0,01 0,26 >0,1 0,02
S 0,01 >0,01 0,05 0,03 >0,01 0,01 — 0,01

99,84 98,55 100,05 99,46 100,21 99,93 99.83

x 917,79

Analyses made in laboratories of Geologicky prieskum Spisska Nova Ves, 1 —
FKH-17, 2 — FKH-15, 3 — FKH-12, 4 — FKH-60, 5 — FKH-3, 6 — FKH-18, 7T — A,
8 — B, other data in tab. 3



The origin of listvenites

To the contrary to classical Uralian lo-
calities, a well expressed metasomatic zo-
nality lacks in listvenites from the eastern
part of the Gemeric Paleozoic. This is due
to small size of single bodies as well as to
the high intensity of hydrothermal acti-
vity. The development sequence of single

| 4
Fig. 6. Variations of FeO* contents (total Fe
as FeO), MgO and CaO in various types of
metasomatite after ultrabasite (listvenite) and
in their educts from the surroundings of Ko-
Sické Hamre and Ural Mts. (latter data from

Sazonov, 1978). 1 — breunerite-bearing list-
venite (talc-carbonate and chlorite-quartz-car-
bonate rock), 2 — chlorite-quartz-carbonate

(dolomite) listvenite, 3 — fuchsite-quartz-car-
bonate (dolomite) listvenite, 4 — serpentinite
from the Paleozoic of the Gemeric unit, 5 —
anchimonomineral chlorite rock, 6 — listve-
nites from the Ural Mts. (breunerite-bearing
types), 7 — serpentinites from the Ural Mts.
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mineral types of listvenites in the area
investigated, and by that also the general
trend of chemical changes, may be stated
only on the base of rarely observable

Mg0

FeO

Al 02 23 o4 o5 x6 47

Contents of some typomorphic clements in listvenites from the surroundings
of Kosické Himre

Tab. 3

Loc. Sample Type Ni Co Cr v Zn Ni/Co

1 2 FKH-69 T+ K 1250 90 2170 30 111 13,89
2 2 FKH-17 Chi4+T+Q+ K 2020 84 2025 32 100 24,05
3 2 FKH-15 Ch’+Q+ K 1590 74 1560 39 50 21,49
4 1 FKH-68 Ch4+Q+K 1100 60 1250 30 52 18,33
5 2 FKH-14 Ch?4+Q+ K 940 26 1485 35 100 36,15
6 6 FKH-65 Ch?4+Q+ K 935 41 1320 35 109 22,80
7 10 FKH-12 Ch*+ Q-+ K 30 40 1140 35 23 19,36
8 4 FKH-35 (Chh) +Q + K 8 910 1730 47 405 11,41
9 4 FKH-58 F+Ch!4+Q+K 46 194 1220 17 39 17,00
10 4 FKH-60 F+Q+ K 153 9 1750 25 87 6,00
11 6 FKH-3 a. Cht 2460 82 870 156 600 30,00
12 2 FKH-18 a. Cht 2780 150 211 259 200 18,53
13 A Serp 1806 80 2190 54 22,58
14 B F+Q+ K 1200 70 1450 30 17,14

Analyses made in Laboratories of Geologicky prieskum Spisska Nova Ves, locality
number as in fig. 3. Single metasomatite types are characterized by typical mineral
assemblages: K — carbonate, Q — quartz, Ch! — greyish-green Mg-chlorite, Ch? —
emerald-green Mg-chlorite, Ch? — black-green Fe, Mg-chlorite, (Ch) — chlorite
in subordinated amounts, F — fuchsite, Se — sericite, Serp — serpentine, a. Ch —
anchimonomineral chlorite rock, A — serpentinite from the Paleozoic of the Ge-
meric unit (average of 16 analyses), B — fuchsite-quartz-carbonate (breunerite)
listvenite from the Ural Mts. (average of 9 analyses, data from Sazonov, 1978)
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structural and textural relations between
different metasomatite types.

Basic data allow to assume four stages
of alterations of original ultrabasites. The
first stage is explained by the generation
of talc-carbonate rocks at the expense of
serpentinite. This stage of alteration has
been completed in the whole volume of
single bodies therefore serpentinite did
not preserve neither as relics and the
newly generated carbonate was breunerite.
The development of chlorite-quartz-carbo-
nate (dolomite) metasomatites may be
assigned as the second stage of alteration.
The rate of its development on localities
investigated is various being the dominant
one on Slatvina locality. This stage was
peculiar for high activity of calcium and
is reflected by the generation of exclusi-
vely dolomitic carbonate. During the third
stage, the alteration acquired regressive
character and the development of chlo-
rite-quartz-carbonate (breunerite) meta-
somatites resulted in enrichment of mag-
nesium. The accumulation of such meta-
somatites occurred at the expense of both
older products reflecting, according to the
view of the author, the bound of calcium
into dolomitic carbonate due to the continu-
ing alterations in deeper portions of original
ultrabasite bodies. This led to sharp de-
crease of calcium activity in hydrothermal
solutions when. simultaneously. conside-
rable amounts of magnesium have been
released and mobilized.

In the majority of bodies, alteration
processes accomplished by the develop-
ment of chlorite-quartz-carbonate (breune-
rite) metasomatite. Only to a certain
degree and in some cases, fuchsite-quartz-
carbonate (dolomite) metasomatites ori-
ginated in the final progressive stage of
alteration. The variety eeeurs, as a rule,
in veinlets or irregular nodule-like cham-
bers. More continuous partions of fuch-
site-quartz-carbonate  (dolomite) meta-

somatite occur only on Teply potok loca-
lity.

The alteration stages indicated may not
be understood as independent phases
limited in time but as products of more or
less continuous development when the
whole alteration process was governed by
a unique hydrothermal system. Such de-
duction is unambiguously proved by very
near carbon and oxygen isotopic compo-
sitions in chlorite-quartz-carbonate (breu-
nerite) and fuchsite-quartz-carbonate meta-
somatites (sample FKH-15: §'3C —5.25 per
milles PDB, §%0 -+19.15 per milles
SMOW ; sample FKH-60: §'“C —4.45 per
milles PDB, §'*0 -+20.07 per miles SMOW).
The hydrothermal water responsible for
metasomatite generation was obviously of
magmatic or metamorphic origin. A more
exact evaluation, due to incertainities in the
assessment of temperatures responsible
for metasomatite generation and in the
determination of the fractionation coeffi-
cient for the carbonate/water system, is
impossible.

The metasomatic paragenesis found in
listvenites in the area investigated cor-
responds to the development sequence of
classical Uralian listvenites. Moreover,
also the regression stage, producing chlo-
rite-quartz-carbonate (breunerite) listve-
nites has its analogies in so called “yellow
listvenites™ (comp. Sazonov, 1975. 1978).
However, it is to be mentioned that not
all rocks in the area and composed. as the
main constituent, of breunerite and or do-
lomite represent in fact altered ultrabasite.
Several cases have been found (Slatviny
and Kosicka Bela localities) where the
metasomatic alterations occur in sedimen-
togeneous carbonate situated near to
structures carrying the ultrabasites. Besi-
des mineral and chemical characteristics,
there are also pronounced differences in
carbon isotopic composition (e. g. the
breunerite rock from Slatviny, sample
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FKH-28 has the §%C value equal to
—1.8 per mille PDB).

Metallogenic importance of listvenites

The metallogenic meaning of listvenites
lies (i) in their collector properties for
specific mineralization types and (ii) in
their function as mobilization environ-
ment for primary ore element concentra-
tions accumulated, as a rule, already in
their educts (Ivan, in print).

Listvenite bodies in the eastern part of
the North-Gemeric Paleozoic belt are re-
markable mainly for their collector pro-
perties containing locally small amounts of
disseminated mercury ore and a stockwork
to disseminated copper-antimony minera-
lization. The mercury mineralization is
very irregular bound mainly to dolomitic
metasomatite and disseminatons of cinna-
bar are only rarely observable. The cop-
per-antimony mineralization is represented
by tetraedrite impregnations in metasoma-
tites or as chambers or quartz veinlets
(Duda 1976) being related to final stage
of listvenite development as deduced by
its occurrence only in fuchsite-quartz-car-
bonate rock. In breuneritic metasomatite,
tetrahedrite is concentrated into younger
quartz veinlets.

Indications of ores which could represent
mobilization products from listvenites or
from their educts (serpentinite) have
hitherto not been found in the area.
Mainly ores of cobalt-nickel arsenides
known near Dobsind have to be taken in
consideration (Hovorka — Ivan, 1981b,
Ivan, in print) or, eventually, also mine-
ralizations of gold (Clark, 1979, Zhelobov,
1979). Up to present, none of indicated
ores related otherwise to listvenites in the
area have economic value. Nevertheless.
these may indicate considerable accumu-
lations related to tectonic surfaces in the
depth.

The meaning of listvenites for stratigraphy
and tectonics

The assessment of ultrabasite origin of
listvenites (serpentinite) motivated the
reevaluation of stratigraphic and tectonic
schemes wused formerly for the area.
Ultrabasites occur in Paleozoic complexes
of the Gemeric unit in two different
forms: (i) as constituent of a higher meta-
morphosed unit composed mainly of
gneiss and amphibolite as well (ii) as tec-
tonic implantate from this unit into the
stratigraphically higher complex of the
Dobsina group (Hovorka — Ivan, in print).
From this aspect, it is highly probable
that the epimetamorphic volcano-sedi-
mentary sequence in the area investigated
does not belong to the Rakovec group but,
from lithological point of view, corres-
ponds to the very similar constituent of
the Dobsina group, the Zlatnik member
sensu S. Bajanik et al. (1981). Also the
presence of graphiteous shales, otherwise
unknown from the Rakovec group, speaks
in favour of such interpretation. There-
fore, in tectonic respect, the area considered
does not belong to the Rakovec partial
nappe sensu P. Grecula — I. Varga (1979)
but to the newly defined Klatov partial
nappe (Hovorka et al., in print) including
rocks of the so called gneiss-amphibolite
complex (Rakovec group up to recently)
and also part of the Dobsina group (Rud-
na and Zlatnik members).

Conclusions

Geological and mineralogical investiga-
tions of metasomatic rocks from wider
surroundings of Kosické Hamre known
hitherto as metasomatic ankerite bodies
proved that

1) the majority of rocks represents
hydrothermally altered ultrabasite,

2) by composition, both mineralogical and
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geochemical, the metasomatites correspond
to listvenites and are very similar to their
Uralian analogies,

3) listvenites in the area carry poor dis-
seminated mercury mineralization and
stockwork to disseminated tetrahedrite
ore,

4) the presence of ultrabasites altered to
listvenite within the Paleozoic epimeta-
morphosed volcano-sedimentary complex
casts doubts on its hitherto used ranging
into the Rakovec group and., obviously,
the complex participates on the Zlatnik
member of the DobSina group creating,
the newly defined, Klatov partial nappe.
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