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MeiacoManiTw (jiucTBeniiTbi) no yjn>Tpa6aHTaM. (najieo3oii, BHYTPCHIUU' 
3ana.inwe Kapiian.i) 

B naJieo30HMecKorn ByjiKaHO-ocaflOHHOM KOMnjieKce, KOTOPMH « O CHX nop 
OTHOCHJIH K paKOBeuKoii rpynne, 6wjt onpeflejieH uejibiii pa/j, MeTacoiwaTHTOB 
no yjibTpa6a3HTax (jJMCTBeHHTax) B npomjiOM c Ďojibiueíi nac ra HHTepnpe­
THpOBaHHHX KaK MeTaCOMaTMMCCKHe aHKepHTbl HJIH MarHe3HTW. B MX coc­
TaBe npMHMiviaiOT yHacrae: opeyHHepHT, »eJie3HCTMM JJ.OJT.OMMT, KBapu, 
xjiopHT, dpyxcHT, xpoMcnHHejiH/;, MarHCTHT, rernaTMT M ApyrMe MMHepaJibi. 
HaJiHHHe jiHCTBeHHTOB noBbuuaeT MeTajioreHeTMqecKyio nepcneKTMBHOCTb 
STOM TepHTopHH M CBHjj,eTeJibCTByeT o MaTepHajiax OKeaHH<iecKOM Kopu 
B reoJiorHMecKOM crpoeHHM pernoHa. 

Metasoma t i t e s ( l istvenites) rep lac ing ul t rabas ics (Paleozoic, I n n e r Wes te rn 
C a r p a t h i a n s ) 

Seve ra l occurences of metasoma t i zed u l t r abas ic rocks ( l istvenite) h a v e 
been found to occur in vo lcano ­ sed imen ta ry complexes of Paleozoic age 
r a n g e d h i t h e r t o a m o n g t he Rakovec group . T h e bodies h a v e been for­
m e r l y a s s u m e d to r e p r e s e n t m e t a s o m a t i c a n k e r i t e or magnes i t e . M i n e r a l 
as semblages a r e composed of breune r i t e , Fe­do lomi te , quar tz , chlor i te , 
fuchsi te . chromsp ine l ids , magne t i t e , h e m a t i t e a n d othe rs . The presence 
of l i s tveni tes inc reases meta logene t i c perspect ives of t he en t i re a rea . 

T h e N o r t h ­ G e m e r i c z o n e is a b e l t of C a r p a t h i a n s . T h e b e l t i s b u i l t p r e v a i l i n g l y 
p e c u l i a r s t r u c t u r a l ed i f i c e b o r d e r i n g t h e b y P a l e o z o i c a n d b u t l e ss M e s o z o i c c o r n ­

n o r t h e r n m o s t s t r u c t u r a l ­ t e c t o n i c u n i t of p l e x e s . P a l e o z o i c a g e h a v e t h e R a k o v e c 
t h e I n t e r n a l W e s t C a r p a t h i a n s , t h e G e ­ ( D e v o n i a n ?). D o b š i n á ( M i d d l e t o U p p e r 
m e r i c u n i t , i n p l a c e s of i t s c o n t a c t s w i t h C a r b o n i f e r o u s ) a n d K r o m p a c h y g r o u p s 
m o r e n o r t h e r n l y u n i t s of t h e C e n t r a l W e s t ( P e r m i a n , f ig. 1). F r o m al l t h e s e u n i t s , t h e 
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Rakovec g roup has the largest areal extent 
and, from the viewpoint of reconstruction 
of the geotectonic development, it appeared 
hi ther to as the most impor tant in the 
area. The majori ty of authors is inclined 
in assuming it to represent an incomplete 
ophiolite sequence or, at least, agrees wi th 
its generat ion upon a suboceanic crust 
(Dianiška — Grecula. 1979, Grecula — Va i -
ga. 1979. Bajanik — Hovorka. 1981, MaheT. 
1981 a. c ) . An impor tant s t imulus to such 
interpreta t ion was the finding of meta-
ul t rabasi te bodies near Vyšný Klátov. Bu-
kovec and Dobšiná-Tešnárky localities 
(Dianiška — Grecula, 1979. Hovorka — 
Ivan, 1981a) as members of the Rakovec 
group. The present paper gives evidence 
on rich representat ion of ul trabasic masses 
at least in the par t of complexes ranged 
into the Rakovec group. 

From the wider surroundings of Ko­
šické Hámre locality, several bodies of 
anker i te and dolomite-magnesite composi­
tion have been described by J. Ilavský — 
R. Duda (1970) and R. Duda (1976). Car­

bonates contain subordinated quartz, chlo­
rite, fuchsite. sericite and ores as pyrite, 
chalcopyrite. te t rahedr i te and cinnabar. 
Bodies were regarded to represent meta-
somatic analogues of quar tz -anker i te 
( + sulphides) veins developed in suitable 
environment "of carbonatic to diabasic 
composition" (Duda. 1. c ) . Results of own 
investigations of the au thor point to diffe­
rent mineral composition of these bodies 
substant iat ing also different genetic inter­
pretation. Structural , mineralogical and 
geochemical features allow to interpret 
them as hydrothermal ly altered ultrabasics 
i. e. as metasomati tes of l istvenite type. 

Geological characteristics 

Listvenites in the surroundings of Ko­
šické Hámre occur exclusively in Paleozoic 
volcano-sedimentary complex represented 
by multiply a l ternat ing epimetamorphic 
and pelitic sediments. Moreover, also se-
sediments with carbonate admix ture and 

Kciice 

Fig. 1. Geological sketch-map of the Spišsko-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 (Klátov group), 6 — Dobšiná group (except 
of the Ochtiná member), 7 — Krompachy group, 8 — Ochtiná member, 9 — Crmel 
group (3—9 — Paleozoic of the Gemeric unit), 10—11 — Mesozoic of the Gemeric unit 
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graphi te phylli te are present. The whole 
complex has been ranged to the Rakovec 
group by M. Mahel (1954). 

All l istvenite occurrences concentrate 
into several parallel belts of NW—SE 
str ike conciding with the general s t ructu­
ral pa t te rn of the area (fig. 2). Listvenites 

Fig. 2. Geological map of the surroundings of Košické Hámre (modified after 
Snopko et al., 1973). 1 — Gelnica group, 2 — epimetamorphosed basalt, tuff and 
spihte, 3 — green phyllite with epimetamorphosed tuff and tuffite layers (2—3 — 
Rakovec and Dobšiná group undifferentiated), 4 — laminated green chlorite-sericite 
phyllite (Rakovec group), 5 — rocks of higher metamorphic degree (mainly gneiss 
and amphibolite, Klátov group), 6 — listvenite body known and presumed 7 — 
Ochtiná member, 8 — Krompachy group, 9 — Crmeľ 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 
s t r ike lengths a t ta in first hundred metres . 

On the most of localities, l istvenites 
appear sharply in morphology creating 
cliffs several met res 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 hydro thermal al terat ion 

are observable to some metres distance. 
Anchimonominera l chlorite rock preserved 
only locally and represent the product of 
contact-metasomatic reactions between 
serpentinized ul t rabasi te and enclosing 
rocks still before listvenitization. 

Metasomatic rocks of analogous type 
have also been found near to the eastern 
terminat ion of the Rakovec g roup near 
Bukovec village (tig. 1). Listvenites occur 
along the marg ins of antigori te serpent i-
ni te body confined to the contact of epi-
metamorphi tes of the Rakovec g roup wi th 
the gneiss-amphiboli te complex. Due to 

V. Folk ma r 
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Fig 3 Distribution of metasomatites after ultrabasics (listvenite) in the surroundings 
of košické Hámre. Localites: 1 — Folkmárska skala cliff, 2 — Ostrý harbok, 3 — 
Rimasgrund, 4 — Teplý potok, 5 — Predné nové, 6 — Zlatník, 7 — Za Pnelozky, 
8 — Nad Prieložky, 9 — Roveň, 10 — Slatviny 
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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: talc + carbonate, 
chlorite -f- quartz + carbonate (breunnerite), 
chlorite -4- 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 

<3 

4 

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 proportions. 
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 
Ostrý harbek, Rimasgrund and Slatviny 
localities. 

' -

fr 

Fig. 4. Increass of chromspinelid cataclasis with increasing degree of metasomatic 
alteration, a — sample FKH-16, talc-carbonate listvenite. b — sample FKH-57 
chlonte-quartz-carbonate (dolomite) listvenite, c — sample FKH-54, fuchsite-quartz-
carbonate (dolomite) listvenite, magn. X48, parallel nicols, photo by L Oswald 
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Rocks of chlorite­quartz­carbonate 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 
quartz­carbonate mass where 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 rolled­out 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 %) 

whereas Fe­dolomite is contained maxi­

mally in some per cents (tab. 1.). 
The content of emerald­green Mg­chlo­

rite is characteristic in this subtype; its 
Ni­content 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 
emerald­green 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. 
Chlorite­quartz­carbonate (Fe­dolomite) 

metasomatites containing lesser amounts 
of greyish­green Mg­chlorite. 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 Fe­dolomite 
in the rock. This variety is remarkable by 
strongly varying colours (dark­grey to 

Composition of the carbonate constituent in listvenites from the surroundings 
of Košické Hámre 

Tab. 1 

1 
9 
3 
4 
■i 
fi 
7 
R 
9 

in 
11 
ľ ' 
13 
14 
IS 

Loc. 

•> 
2 
6 
6 
1 
(i 
2 
4 

10 
10 
4 
1 
2 
2 

10 

Sample 

FKH­36 
FKH­17 
F K H ­ 2 
FKH­4 
FKH­68 
F K H ­ 5 
FKH­15 
FKH­62 
F K H ­ 9 
FKH­12 
FKH­60 
FKH­67 
FKH­27A 
FKH­27B 
FKH­28 

Type 

(Ch') + T ­ 1 ­ K 
(Ch') + T + K 
Ch 1 ­f T + Q + K 
C h ' + T + Q + K 
Ch/2 + Q + K 
C h 2 + Q + K 
Ch^ + Q + K 
Ch 2 + Q + K 
Ch 3 + Q + K 
Ch 3 + Q + K 
F + Q + K 
Q + K 
( C h ' ) + Q + K 
(Ch2) + Q + K 
S e ( ? ) + Q + K 

B r e u ­
ne r i t e 

50,71 
46,23 
44.08 
26,28 
64.87 
42,84 
61,71 
39,34 

17,61 
4,58 

36,47 
68,05 

Dolomite 

3,14 

4,42 
2,51 
3,56 

49.68 
53,86 
37,15 
32,15 
54,44 
25,05 

NZ 

47,52 
52,20 
54,25 
56,25 
32,33 
44,70 
34,95 
53,37 
49,32 
45,57 
58,65 
49,45 
38,12 
33,37 
26.68 

T1 

98.33 
99,43 
98,33 
85.67 
97.60 
91,96 
99,17 
96,27 
99,00 
99,43 
95,65 
99,21 
97,14 
94,87 
94.73 

.1 

1,77 
0,57 
1,67 

14.33 
2,40 
8.04 
0.83 
3.73 
1.00 
0,57 
5,11 
0.79 
2.86 
5.11 
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 Teplý jarok locality where this 
type prevails. The variety creates only 
enclaves in chlorite-quartz-carbonate rock 
on the Zlatník 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 
Košické Hámre 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. Xl.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 
Zlatník and Ostrý 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 Košické 
Hámre preserved the pa t tern of their 
origin in contents of petrogenous as well 
as trace elements. The characterist ic t rai ts 
of ultrabasics. the high MgO and ALO] 
content, remain namely in products of 
initial a l terat ion stages i. e. in talc-carbo­
nate and chlor i te-quar tz-carbonate (breu­
nerite) rocks (tab. 2. fig. 6). Later meta ­
somati te types, namely the final fuchsite-
quar tz-carbonate rocks reflect the in t ro­
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 concentrat ions of chrome characterize 
all metasomat i te types (tab. 3). Certain 
cases of low chromium concentrat ions 
result from the part ial destruction of its 
main carrier, the chromspinelids. Early 
stages of metasomatic al terat ion are cha­

racterized also by the preservat ion 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 t i t an ium and vanadium 
are sensible indicators of the original 
ultrabasic na tu re 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 (iocus typicus) 
revealed almost perfect similarity (tabs. 2 
and 3. fig. 6). Owing to the same original 
rocks (serpentinized alpinotype ul t rabasi-
te). this similarity is proof for a generally 
valid geochemical na tu re of listvenization 
processes. 

Chemical composition of metasomatites after ultrabasite from the surroundings 
of Košické Hámre 

Tab. 2 

SiO. 
T i O . 
A l .O , 
Cr ,Oj 
Fe.O., 
FeO 
MnO 
NiO 
MgO 
CaO 
Na.O 
K.O 
H . O -
H.O + 
CO, 
P.Ó-, 
S 
v 

1 

34,22 
0,03 
1,19 
0.20 
0.65 
5,31 
0,12 
0.20 

32.15 
0.18 

>0,01 
>0,01 

0,23 
23,29 
0,01 
0,01 

97,79 

2 

24.94 
0,03 
1,61 
0,23 
0,52 
6,06 
0.16 
0.20 

29,90 
0.30 
0.04 
0.05 
0.24 

35.58 
>0.01 
>0.01 
99.84 

3 

43,77 
0.02 
1,62 
0.17 
2,39 
3,55 
0.30 
0.12 

10.84 
14.51 
0,10 
0,09 
0,41 

20.60 
0,01 
0.05 

98.55 

4 

55,03 
0.02 
1,41 
0.11 
0,38 
3.50 
0,16 
0.00 
7,59 

12.84 
0.08 
0,28 
0,36 

18,26 
>0,01 

0,03 
100,05 

5 

30,92 
0,22 

17,50 
0,13 
0,52 
6,06 
0.04 
0.31 

28,23 
0,10 
0,10 
0.03 
0,24 

15,06 
>0,01 
>0.01 
99.46 

H 

32,73 
1,46 

19,38 
0,03 
0,10 
6.55 
0.01 
0,35 

25.40 
0,28 
0.08 
0,04 
0,32 

13,12 
0.26 
0,01 

100.21 

7 

40.81 
0.01 
1.84 
0,32 
4,17 
4,16 
0,06 
0.23 

36.00 
0.61 

<0,1 
<0,1 

0,34 
11.40 
>0.1 
— 
99.93 

H 

33.25 
0.01 
0.45 
0.24 
1,72 
3,67 
0,09 
0.17 

29.18 
0.40 
0.07 
0,05 
0.03 
1.00 

29.46 
0.02 
0.01 

99.83 

Analyses made in laboratories of Geologický prieskum Spišská Nová Ves. 1 — 
FKH-17, 2 — FKH-15. 3 — FKH-12. 4 — FKH-60. 5 — FKH-3, tí — FKH-13, 7 — A, 
8 — B, other data in tab. 3 
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The origin of listvenites 

To the contrary to classical Ural ian lo­

calities, a well expressed metasomatic zo­

nal i ty lacks in listvenites from the eastern 
par t of t he Gemeric Paleozoic. This is due 
to small size of single bodies as well as to 
t he high intensi ty of hydro thermal act i ­

vity. The development sequence of single 

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
šické Hámre and Ural Mts. (latter data from 
Sazonov, 1978). 1 — breunerite­bearing list­
venite (talc­carbonate and chlorite­quartz­car­
bonate rock), 2 — chlorite­quartz­carbonate 
(dolomite) listvenite, 3 — fuchsite­quartž­car­
bonate (dolomite) listvenite. 4 — serpentinite 
from the Paleozoic of the Gemeric unit, 5 — 
anchimonomineral chlorite rock, 6 — listve­
nites from the Ural Mts. (breunerite­bearing 
types), 7 — serpentinites from the Ural Mts. 

mineral types of l istvenites in the area 
investigated, and by t ha t also the genera l 
t rend of chemical changes, may be s ta ted 
only on the base of rare ly observable 

F»0 

»■ o2 -3 

Contents of some typomorphic elements in listvenites from the surroundings 
of Košické Hámre 

Tab. 3 

! 
2 
3 
4 
.T 

6 
V 
H 
9 

ill 
11 
12 
13 
14 

Loc. 

2 
2 
2 
1 
2 
tí 

10 
4 
1 
4 
tí 
2 

S a m p l e 

FKH­69 
FKH­17 
F K H ­ 1 5 
FKH­68 
FKH­14 
FKH­65 
FKH­12 
FKH­35 
FKH­58 
FKH­60 
F K H ­ 3 
FKH­18 
A 
B 

T y p e 

T + K 
C h l + T + Q + K 
Ch­ ­f Q + K 
Ch2 + Q ­f K 
Ch^ + Q + K 
Ch­ + Q + K 
C h ' + Q + K 
( C h ' ) + Q + K 
F + CM + Q + K 
F + Q + K 
a. Ch 1 

a. Ch 1 

Šerp 
F + Q + K 

Ni 

1250 
2020 
1590 
1100 
940 
935 

30 
8 

46 
153 

2460 
2780 
1806 
1200 

Co 

00 
84 
74 
HO 
2(i 
41 
40 

910 
194 

9 
82 
150 
80 
70 

Cr 

2170 
2025 
1560 
1250 
1485 
1320 
1140 
1730 
1220 

750 
870 
211 

2190 
1450 

V 

30 
:s2 
39 
30 
3 ň 
35 
35 
47 
17 
25 

156 
259 
54 
30 

Zn 

111 
100 
50 
52 

100 
109 
23 

405 
39 
87 

600 
200 

Ni/Co 

13,89 
24,05 
21,49 
18,33 
36,15 
22,80 
i9,36 
.11,41 
17,00 

6.00 
30,00 
18.53 
22.58 
17,14 

Analyses made in Laboratories of Geologický prieskum Spišská Nová Ves, locality 
number as in fig. 3. Single metasomatite types are characterized by typical mineral 
assemblages: K — carbonate, Q — quartz, Ch1 — greyish­green Mg­chlorite, Ch­ — 
emerald­green Mg­chlorite, Ch' — black­green Fe, Mg­chlorite, (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 — fuchsite­quartz­carbonate (breunerite) 
listvenite from the Ural Mts. (average of 9 analyses, data from Sazonov, 1978) 

CaO 
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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 eecurs. 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 Teplý 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: S'?JC —5.25 per 
milles PDB. <5HO —19.15 per milles 
SMOW: sample FKH-60: <5,3C —4.45 per 
milles PDB. (5|sO -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 Košická 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 <$1:iC value equal to The meaning of listvenites for s t ra t ig raphy 
—1.8 per mille PDB). and tectonics 

Metallogenic impor tance of listvenites 

The metallogenic meaning of listvenites 
lies (i) in the i r collector properties for 
specific mineral izat ion types and (ii) in 
their function as mobilization environ­
ment for p r imary ore element concentra­
tions accumulated, as a rule, already in 
their educts (Ivan, in print) . 

Listvenite bodies in the eastern pa r t of 
the Nor th-Gemeric Paleozoic belt a re r e ­
markab le mainly for the i r collector p ro­
perties containing locally small amounts of 
disseminated mercury ore and a stockwork 
to disseminated copper-ant imony minera­
lization. The mercury mineralization is 
very i r regular bound mainly to dolomitic 
metasomat i te and disseminatons of c inna­
ba r a re only rarely observable. The cop­
per -ant imony mineralization is represented 
by te t raedr i te impregnat ions in metasoma­
tites or as chambers or quar tz veinlets 
(Ďuďa 1976) being related to final stage 
of l is tvenite development as deduced by 
its occurrence only in fuchsite­quartz­car­

bonate rock. In breuneri t ic metasomati te , 
t e t rahedr i te is concentrated into younger 
quar tz veinlets. 

Indications of ores which could represent 
mobilization products from l istvenites or 
from the i r educts (serpentinite) have 
hi ther to not been found in the area. 
Mainly ores of cobalt­nickel arsenides 
known near Dobšiná have to be taken in 
consideration (Hovorka — Ivan, 1981b. 
Ivan, in print) or. eventually, also mine­

ralizations of gold (Clark. 1979. Zhelobov. 
1979). U p to present, none of indicated 
ores related otherwise to listvenites in the 
area have economic value. Nevertheless, 
these m a y indicate considerable accumu­

lations related to tectonic surfaces in the 
depth. 

The assessment of ul t rabasi te origin of 
listvenites (serpentinite) motivated the 
reevaluat ion of s t ra t igraphic and tectonic 
schemes used formerly for the area. 
Ultrabasites occur in Paleozoic complexes 
of the Gemeric uni t in two different 
forms: (i) as const i tuent of a higher meta­

morphosed uni t composed mainly of 
gneiss and amphibol i te as well (ii) as tec­

tonic implanta te from this unit into the 
strat igraphical ly higher complex of the 
Dobšiná group (Hovorka •— Ivan, in print) . 
F r o m this aspect, it is highly probable 
tha t t he epimetamorphic volcano­sedi­

men ta ry sequence in t he area invest igated 
does not belong to the Rakovec group but. 
from lithological point of view, corres­

ponds to t he very similar consti tuent of 
the Dobšiná group, the Zlatník member 
sensu S. Bajanik et al. (1981). Also the 
presence of graphi teous shales, otherwise 
unknown from the Rakovec group, speaks 
in favour of such in terpre ta t ion. There ­

fore, in tectonic respect, the area considered 
does not belong to the Rakovec part ia l 
nappe sensu P. Grecula — I. Varga (1979) 
but to the newly defined Klátov par t ia l 
nappe (Hovorka et al.. in print) including 
rocks of the so called gneiss­amphiboli te 
complex (Rakovec group up to recently) 
and also part of the Dobšiná group (Rud­

ná and Zlatník members) . 

Conclusions 

Geological and mineralogical invest iga­

tions of metasomatic rocks from wider 
surroundings of Košické Hámre known 
hitherto as metasomat ic anker i te bodies 
proved tha t 

1) the majori ty of rocks represents 
hydrothermal ly altered ultrabasi te . 

2) by composition, both mineralogical and 



114 Mineralia slov., 16, 1984 

geochemical, the metasomati tes correspond 
to listvenites and are very similar to their 
Uralian analogies, 

3) listvenites in the area carry poor dis­
seminated mercury mineral izat ion and 
stockwork to disseminated te t rahedr i te 
ore. 

4) the presence of ul t rabasi tes altered to 
listvenite wi thin the Paleozoic epimeta-
morphosed volcano-sedimentary complex 
casts doubts on its h i ther to used ranging 
into the Rakovec g roup and. obviously, 
the complex part icipates on the Zlatník 
member of the Dobšiná group creating, 
the newly defined. Klátov par t ia l nappe. 
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