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Abstract: Based on the observations in the mine workings the zinc portion
of the Pomorzany mine is described. The metasomatic origin of the deposit is
demonstrated by geological structures, by macrostructures inherited from paleo-
some, and by microscopic examinations. The ore body reveals several processes:
dolomitization, ore replacement, qnd karstification. It appears that the karst lead
and zinc part of the deposit was formed after that of the metasomatic ore body.

Key words: metasomatic Zn—Pb ores, Cracow—Silesian region, Poland.

Ksenia Mochnacka, Maria Sass-Gustkiewicz: Instytui Geologii i Surowcéw Mine-
ralnych, Akademia Gorniczo-Hutnicza im. St. Staszica, Al. Mickiewicza 30, 30-059
Krakow

Manuscript received: April, 1980 . accepted: May, 1980

Tre$¢: Przedstawiono opis zloza cynku kopalni Pomorzany. Jego budowa
geologiczna, makrostruktury rud oraz ich mikroskopowe cechy s$wiadczg o meta-
somatycznym pochodzeniu omawianego zloza. Zloze ujawnia wplyw dolomityzacji,
metasomatycznego zastepowania oraz proceséw krasowych. Stwierdzono réwniez,
7e brekcjowe zloze cynkowo-olowiowe utworzylo sie w wyniku proceséw kraso-
wych, po powstaniu metasomatycznego zloza cynku.
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INTRODUCTION

In the Pomorzany Mine, two types of deposits are observed: 1 — the
banded and spotted zinc ores similar to those described by Bogacz et al.
(1973), Smolarska (1968), and Sobczynski, Szuwarzynski (1974) from the
Chorzéw area, and 2 — the lead — zinc ores in solution collapse brec-
cias. This paper deals only with the first type, i.e., the metasomatic ore
body and its relation to the breccia type. The problem concerning the
karst ores will be a subject of the forthcoming paper.

GEOLOGICAL SETTING

The Pomorzany ore deposit is located in the carbonate rocks of
Lower Muschelkalk (Anisian). The Triassic and Permian sediments over-
lap transgressively the folded and eroded Paleozoic basement. The host
rock is an ore-bearing dolomite — a neosome produced by dolomiti-
zation of limestone and recrystallization of the early diagenetic dolo-
stone (for references see Bogacz et al. 1975). The main volume of the
ores coinicides with lowermost part of the dolomite bodies. The bottom
part of the deposit described here is found in the ore-bearing dolomite
which corresponds to so-called interformational conglomerate of the
Gogolin Beds (Table 1).

Table — Tabela 1

Stratigraphic position of the examined fragments of ore bodies
Pozycja stratygraficzna badanych fragmentéw zloza na tle schematycznego profilu
dolnego wapienia muszlowego

Karchowice Beds

Terebratula Beds

Gorazdze Beds

Wellenkalk III
Inter-Wellenkalk Beds
Wellenkalk II

Conglomerate horizon

Gogolin Beds Porous Limestone

Limestone with Pecten and Dadocrinus (higher
part)

Wellenkalk I

Limestone with Pecten and Dadocrinus (lower
part)

Lower Muschelkalk

stratigraphic-position of the ore bodies



— 135 —

The carbonate host rocks are essentially horizontal and are cut by
numerous faults among which the latitudinal ones are the most im-
portant. They produced the main horsts and grabens. The Pomorzany
ore body occurs generally in a large graben and is separated from the
Olkusz deposit by a horst structure. In the tectonic zones, the deposit
is'cut and displaced together with rigid blocks of surrounding rocks.

The ores are scattered in form of a nest-like bodies throughout the
mass of the ore-bearing dolomite. The horizontal extent of most nests
is much greater than the vertical one. Some of them take a regular, iso-
metric shape; others form tabular lenses. The latter ones usually consist
of banded and spotted ores, whereas the nestlike ore bodies comprise
mineralised breccia. These breccias represent the solution-collapse type
analogous to those observed in the neighbouring Olkusz deposit (Sass-
-Gustkiewicz, 1974, 1975). The banded and spotted ores resulted from
the replacement of carbonate rocks by ore minerals. These metasomatic
ores constitute a minor part of the Pomorzany deposit.

SURROUNDING ROCKS

The sourrounding carbonate rocks differ in their structures and tex-
tures. Several types of dolomites, limestones, and dolomitic limestones
have been distinguished. In the vertical profile, we can observe a transit-
ion from one to the other structural type of limestones affected by the
variation of depositional environment. The character of the rock struc-
tures and their variability points to their formation in a shallow sedi-
mentary basin.

A considerable variability of structures can be also observed in the
ore-bearing dolomite. This is caused by the fact that some of the struc-
tures were inherited from paleosome. Figs. 1 and 2 are good examples’
of such inheritance. The same rock structures can be seen on both sides
of the metasomatic contact of limestone and ore-bearing dolomite. How-
ever, the continuation of structures from one to the other rocks is not
always precise. For examples 1 — coarse crystalline, organogenic lime-
stones and some of the spotted ones were altered to spotted dolomite,
and 2 — grey, smooth limestones to coarse crystalline, partly laminated
dolomite.

The structures of the ore-bearing dolomite are more varied than
those of the limestones. This is probably resulted from several processes
involued in the metasomatosis such as: dolomitization, recrystallization,
and dissolution. However, most of the well-developed structures of pa-
leosome are reflected in the ore-bearing dolomite neosome (Table 2).
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Table — Tabela 2

Petrographic deécription of surrounding rocks
Petrograficzna charakterystyka skat otaczajacych

Structure/texture

Limestones Dolomites
of rocks
1 2 3
Homogenous, Grey, smooth, microsparitic|Homogenous grey dolomite.
fine-grained limestone, partly clotted, re-|Microscopically: equicrystal-

crystallized microfossills are
visible

line, idiotopic, (or xenotopic),
locally porous. Ore minerals
fill the intercrystalline spa-
ces. Recrystallization of dolo-
mite is partly observed.

Coarse-crystalline
organogenic

Grey, corse-crystalline, partly
spotted limestone. Carbonate
fossils (mainly Crynoides) are
observed in fine-crystalline
matrix. Features of recrystal-
lization and dolomitization.

Grey, coarse, crystalline dolo-
mite, with stylolites. Micro-
scopically: composed of hy-
pidiomorphic crystals of dolo-
mite (0,05—0,16 mm). Often
the dolomite grains mimic the
shapes of Crynoides, features
of recrystallization. Stylolites
common.

Laminated and/or
banded

Light grey limestone with
dark laminae. Composed of
micritic or microsparitic car-
bonate materials, lamination
is accentuated by the presence
of micritic laminae separated
one from another by micro-
sparitic one and clay mine-
rals. Scattered dolorhombs
point to initial stages of dolo-
mitization.

Light grey with dark lami-
nae. Microscopically: coarse
crystalline, idiotopic dolomite.
The iron hydroxides under-
line the outline of dolomite
rhombohedra. Non-transmit-
ted minerals are also accu-
mulated in the outher zones|
of dolomite grains.

Recurring,
spongy-like

Grey, coarse-crystalline, rhyt-
mically-porous dolomite.
Spongy-like structure appears
as porous, alongated zones,
parallel to each other.

Spotted

Spotted limestone is light
grey with darker laminae
and irregular spots. Usually
in the inner part of spots
coarse crystalline calcite is
visible. Microscopically: mi-
crosparitic, non equigranular
limestone, in some places
clotted. Irregular  micritic
clots, or micritic laminae and

Spotted dolomite is grey with
lighter irregular spots, which
sometimes show porous inner
parts. Microscopically: coarse-
-crystalline rock, hipidiotopic
with finer-crystalline areas.
The porous zones are middle-
crystalline xenotopic, affected
by recrystallization. Numerous
cavities are partly filled with
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2

3

numerous recrystallized mi-
crofossils are present. Dolo-
mitic rhombohedra are accu-
mulated near clay intercala-
tions and stylolites. This type
of limestone was found in the
vicinity of limestone/dolomite
contact, or in boundary zone
between organogenic and
light gray, smooth limestone.

idiomorphic crystals of dolo-
mite, showing typical zone
structure. Sometimes the po-
res are filled with sphalerite.

Spotted-lump

Spotted-lump limestone is
light-grey with darker spots
and is characterized by irre-
gular interfaces. Microscopic-
ally: micritic, partly micro-
sparitic rock contain disse-
minated crystals of dolomite.
Lumpy structure appear as
irregular, rounded spots, fil-
led with coarse crystalline
calcite. Calcite partly replac-
ed by dolomite.

Spotted-lumpy  dolomite is
grey with irregular lighter
spots. Microscopically it is
middle-crystalline dolomite
with coarse crystalline spots.
Features of recrystallization
are common. Stylolites filled
with iron-hydroxides sepa-
rate coarse and middle-cry-
stalline parts of rock.

Intraformational
conglomerats

The conglomerate is compos-
ed of grey, micritic limestone
pabbles cemented by lighter,
coarse-crystalline organodet-
ritic (mainly Crynoides) lime-
stone. Matrix contains a few
clastic grains of quartz and
rounded barite concentrations.

Conglomerate composed of
grey, coarse-crystalline, non
equigranular dolomite which
forms pabbles cemented by
finecrystalline limestone. Both
rocks are in some places af-
fected by recrystallization.

THE CONTACT RELATION OF THE ORE-BEARING DOLOMITE

AND LIMESTONE

The contacts between the ore-bearing dolomite and limestone appear
to be similar to that described by Bogacz et al. (1972) in Trzebionka
Mine and by Mochnacka, Sass-Gustkiewicz (1978) from the Olkusz de-
posit. These are irregular and cross-cut the bedding planes. The contact
is well-marked and accentuated by differences in colour and texture
of rocks. Often it is additionally accentuated by some amounts of clay
minerals. In some cases, however, there occurs a gradual transition from
the ore-bearing dolomite to limestone. But the boundaries between the
two rocks are always of cross-cutting character.
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Fig. 2. Cross section of a portion of ore body near the metasomatic contact of
ore-bearing dolomite with limestone. 1 — ore-bearing dolomite, 2 — limestone,
3 — clays, 4 — banded and spotted ores, 5 — laminated rocks, 6 — conglomeratic
rocks, 7 — examples show on photographs
Fig. 2. Przyklad wyksztalcenia zloza w poblizu metasomatycznego kontaktu dolo-
mitéw kruszcono$nych z wapieniami. 1 — dolomit kruszcono$ny, 2 — wapien,
3 — ily, 4 — ruda o strukturze warstwowanej i plamistej, 5 — skaly o strukturze
laminowanej, 6 — skaty o strukturze zlepiencowej, 7 — przyklady struktur rudnych
przedstawione na fotografiach

The geometrical configurations of the contacts over short distances
are very irregular, even when the contact is nearly horizontally. In
some cases the limestone-dolomite boundary is wavy (Figs. 1 and 2),
in others it is thooth-like (middle part of Fig. 1). In the lower part

“of the main dolomite body, there is an intermediate zone of incomplete

dolomitization. In this zone are some alongated relics of limestones,
parallel to the bedding planes.

One can see that this zone (Fig. 1, left side) is transformed into
a tabular dolomitic body developed on both sides of the bedding surfaces
of the paleosome. The dolomite body is isolated from the under- and
over-lying limestones by thin black layers of clay minerals. The
presence of these two clay screens has brought about a forced horizontal
flow of dolomitizing solutions which resulted in the formation of
a tabular body. :

Both these facts: 1 — the cross-cutting contact of the sedimentary
interfaces, and 2 — the presence of unaltered relics of limestones point
to the metasomatic origin of the ore-bearing dolomite (compare Bogacz
et al. 1972 and 1975).
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THE METASOMATIC ORE BODIES

As it has been said before the metasomatic ore-bodies assume mostly
a tabular shape. Their horizontal extention is several tens of meters,
.up to hundreds of meters, while their vertical extent ranges from 0.5
to 3 meters. This quite regular shape is disrupted in a few places by
a rapid increase of thickness which has formed local nests of banded
and spotted ores. The height of these nests exeeds many times the
average thickness of the tabular body and may even reach 30 meters.

The tabular, horizontally disposed ore bodies if observed from
nearby are irregular. Their boundaries cross the sedimentary bedding
planes of surrounding rocks. This is the result of the selective replace-
ment of the ore-bearing dolomite. Consequently, the bottom of the
metasomatic ore bodies coincides with the bottom of the ore-bearing
dolomite.

The metasomatic ore bodies are not uniform in their inner com-
position. They contain irregular accumulations of massive sphalerite
ores surrounded by weak impregnetions of sphalerite with preserved
fragments of barren dolomite. Usually, there are some differences Dbe-
tween the character of the bottom and the roof of the ore body. In
the roof zone, the concentrations of ore minerals decrease step-like
with distance from the ore body, while the bottom is sharply defined
and accentuated by the presence of clays. Figures 1, 2 and 3 illustrate
some selected fragments of a metasomatic ore body.

Fig. 2 represents a section through the marginal part of the ore body.
The following rock structures can be distinquished in the limestone
and in the ore-bearing dolomite: laminated, spotted, and recurring
spongy. The contact between the limestone and the ore-bearing dolomite
is of a metasomatic type. All the sedimentary structures continue from
limestone to dolomite without any changes at the cross-cutting boundary
between them. Along this contact, some amounts of clay minerals were
accumulated. Small, irregular, sphalerite and marcasite nest-like bodies
are developed exclusively in the ore-bearing dolomite and terminate
a the contact with the limestones.

In the laminated layer of the ore-bearing dolomite, there banded
ores have been formed (Pl I, Fig. 1). Above them, in the layers of
spotted dolomite, there are concentrations of spotted ores (PL. III,
Fig. 3). In both cases, the ores reflect the petterns of the host rocks.
The concentrations of massive ores are surrounded with impregnation
haloes. Of these two ore minerals, the sphalerite is older than the
marcasite. The latter fills the open spaces resulting from the meta-
somatosis and also replaces the sphalerite.

Let us return to Fig. 1. Above the zone of incomplete dolomitization,
described earlier in this section, in the complex of ore-bearing dolomites,
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there is the marginal part of a typical tabular ore body. Its thickness
ranges widely but decreases towards the distal end (on the right of
the picture). In spite of its tabular shape, the ore body is not bedding
controlled.

The ore body consist of two different, overlapping, horizontally
disposed elements. The upper one is composed of metasomatic ores
and the lower one is made up of the internal sediments. As usual, the
roof of the metasomatic ore body has an irregular shape that cross-cuts
the bedding, but the small sedimentary structures are repeated, result-
ing in banded and spotted ores. Their distribution is visible in Fig. 1.
The uppermost part of the metasomatic ore body is a zone of irregularly
disposed impregnations. :

Between the rich, massive ores and the impregnation zones, there
is a gradual transition. The sample shown on Pl. I, Fig. 2, shows the
transition zone in which the banded ores are of low concentration.
The laminated dolomite is impregnated by sphalerite grains. The bedd-
ing planes are solutionally widened, producing narrow, sheet-like open
spaces. These voids are incrusted by light brown and dark brown
sphalerite. The distribution of ore minerals suggests that the solution-
ally enlarged voids were the places from which the replacing solutions
have spread outwards into the host rock (compare also Bogacz et al.
1973 and Dzulynski, Sass-Gustkiewicz 1977).

The bottom of the metasomatic ore body rests on the internal
sediments. Their thickness differs according to the irregularities of
the irregular bottom surface. This surface shows a typical karstic
morphology with solutionally rounded forms covered by black residual
clays. The internal sediments consist of detrital grains of the sur-
rounding carbonates, clastic and euhedral sulfide grains and residual
clays. The sediments also contain fragments of dolomite and meta-
somatic ores. The internal sediments show a lamination that often
reveals soft-rock-deformations. The amount of ore minerals is great
enough to call them stratified sedimentary ores.

The above presented twofold ore body has been affected by two
different ore forming processes, i.e. metasomatosis and dissolution joined
with internal karstic accumulation. The nearly horizontal bottom of
the metasomatic ore body suggests that the dissolution of underlying
rocks preceeded very slowly and together with the deposition of in-
ternal sediments, which protected the metasomatic ore body from
collapse. However, the presence of metasomatic ore fragments in the
internal sediments indicates that the karstic processes developed after
the emplacement of metasomatic ores. This relationship is evidenced
more obviously in the following pictures (Fig. 3) that show a section
through the central part of the ore body. The complex of the Gogolin
limestones (lower part) and the ore-bearing dolomites (upper part) lies
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horizontally. As.usual, the contact between the two types of rocks cuts
across the bedding planes, which are more clearly marked in limestones
than in dolomites. In the ore-bearing dolomites, the irregular concen-
trations of metasomatic ores can be observed. They represent the same
type of banded ores described above, composed mainly of sphalerite
followed by marcasite.

Beneath the ore body, there are two elongated in the vertical
direction breccia zones. The smaller one (on the right in Fig. 3) is
developed in limestone beds only and the overlying dolomite strata
are not disturbed nor even fractured. The bigger one (on the left of
the picture) involves also the ore-bearing dolomites, thus in the breccia,
we can find clastic fragments of the overlying metasomatic ore body.
The spaces between the large breccia fragments are filled with small
clastic particles of the surrounding rocks and the internal sediments.
Both breccia zones are a type of solution-collapse breccias with an
uncollapsed roof. There is a lateral transition from the proper breccia
to the unbrecciated dolomite layers through breccia with little displace-
ment and rotation of blocks which is typical of collapse structures
(compare Sass-Gustkiewicz 1974). Moreover, the surface of the limes-
tones shows signs of dissolution.

The above-mentioned breccia zone shows a certain assymetry in
the distribution of limestone and ore-bearing dolomite beds on both
sides of the breccia zone. Because of the lack of disturbance in the
overlying dolomite and because the same layers of limestones are
traceable on the same level on both sides of breccia, the assymetry
cannot have been affected by any vertical displacement. This relation-
ship must have been caused by a prior assymetric configuration of
the metasomatic contact between the limestones and the dolomites
that promoted the dissolution processes. Thus, the presence of ore
fragments in the solution collapse breccia indicates that the karstic
processes developed after the emplacement of sphalerite and marcasite
in the banded ores.

INHERITED AND/OR DIFFUSION ORE STRUCTURES

Between the ore structures, there is a group of large-scale structures
that show a striking similarity to the macrostructures of the host rocks.
To explain this similarity, a specific layer was selected in which
a transition from limestone through ore-bearing dolomite to the ore
is visible over a short distance. Four main types of structures were
differentiated, that is: banded, repeated spongy-like, spotted, and organo-
genic occuring as well in limestones, in ore-bearing dolomite as in ores
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(compare Table 2). The pictures in Plates II and III show two macro-
structures: repeated spongy-like and spotted which were observed in
all these rocks. :

Microscopic examinations have led to the conclusion that the main
reason for the recurrence of these structures during all the steps of
metasomatism was the differences in solubility. Hence, we may conclude
that some of the macrostructures were inherited from the paleosome
(see also Bogacz et al. 1973).

Apart from the doubtlessly inherited ore structures there are the
banded and spotted structures which do not reflect the primary struc-
tures. They developed probably independently of the structures of the
host rocks. It may be added, at this point, that Bogacz et al. (1973)
describing sphalerite metasomatic banded ores in Trzebionka Mine has
pointed to the “irregularities and deviations from primary patterns”
among the inherited structures.

Comparison of these irregularly banded ores with the rhythmic ore
structures obtained by Pospelov (1973) from experiments on the forma-
tion of the so called “fissureless veins” reveals a close similarity. These
experimental rhythmic ore structures were affected by a reverse dif-
fusion of components, which similarly to the wave phenomena are
subjected to diffraction, interference, and wave deflection in the stream
of diffusion. Because diffusion is an important factor in the spreading
of mineralizing solutions, it seems reasonable to assume that the
structures obtained from experiments are comparable with these
observed in a real ore body and that the irregularities and deviations
from the primary structures might be explained as a result of dif-
fraction, interference, and deflection of waves during the reverse
diffusion of the mineralizing solutions.

The coexistance of inherited and non-inherited structures in one
simple ore-body is in agreement with the observations made in many
other typical metasomatic ore deposits and can be explained in terms
of the paradoxes of metasomatosis.

MICROSCOPIC EXAMINATION OF THE METASOMATIC ORES

The sphalerite! ore replaces a metasomatically altered, coarse cry-
‘stalline dolomite. The ore consists of idio- or hipidiomorphic grains of
_dolomite (0.05—0.3 mm) and sphalerite. The sphalerite occurs in form

1 For simplicity’s sake, ZnS occuring in all types of accumulations has been
named sphalerite. It is known however (Chu-Tuan-Nha, Kubisz 1973) that ZnS
from Polish Zn—Pb deposits contains sometimes up to 10% of hexagonal wurtzite.
Detailed mineralogical examinations are not the aim of this paper.



— 143 —

of dispersed grains or irregular aggregates. Usually, the size of spha-
lerite and dolomite crystals is similar or the former is somewhat smaller.
(Fig. 4—1). -

According to microscopic observations of thin sections, a few steps
of successive replacement of dolomite by sphalerite can be distinquished.
In the first step, the sphalerite grains are distributed around the larger
grains of dolomite or form rings around the dolomitic aggregates. The
next stage was the formation of sphalerite nests containing dolomite
crystals within their meshes. The last stage appears to be the massive
sphalerite aggregates containing single, well-developed centrally located
dolorhombs (Fig. 4—2, 3 and Pl. IV, Fig. 4). Similar microstructures of
sphalerite are observed in the vicinity of vugs incrusted by sphalerite
(Pl. 1, Fig. 2). ‘

The sphalerite occuring as dispersed grains belongs to the oldest
generation — I. It originated concurrently with the recrystallization of
dolomite or a little later; this is suggested by the coarse crystalline idio-
topic structure of dolomite containing sphalerite I. The massive aggre-
gates of sphalerite are composed of sphalerite II. Both, I and II gene-
rations of sphalerite examined in transmited light are gray, light brown
with high refractive index, isotropic or partly anisotropic. Sphalerite II
occurs in completely recrystallized ore-bearing dolomite. It consists of
well developed dolorhombs. Staining methods using alizarin red S and
potassium ferricyanide reveal irregular ankeritic zones of dolomite cry-
stals. The dolorhombs show replacement by sphalerite II.

In the porous parts of the rock (e.g. in spotted and spongy dolo-
mite), the sphalerite occurs as a filling of pores. The dolomite crystals
growing in the open spaces have a typical concentric zonation. The outer
zones are ankeritic (unlike the dolorhombs forming the ore-bearing dolo-
mite in which the ankeritic zones are the ones before the last). The
different forms of dolomite crystals seem to correspond to the different
stages of dolomitization. The crystals of dolomite I are low-iron whereas
the dolomite II crystals filling open spaces contain the outer ankeritic
Zones. '

Well-developed dolorhombs show the evidences of dissolution which
starts from the inner part of crystals. These voids were filled with fine
crystals of dolomite or sometimes of sphalerite (see Fig. 4—5 and Pl IV,
Fig. 3). More intensive dissolution and transfer of liquids promoted the
enlargement of voids, which were succesively filled with colloform
sphalerite of the IIla generation (Fig. 4—4). As is shown in Fig. 4—4,
the aggregates of sphalerite II are covered with thin layers of sphalerite
of indistinet structure. The colloform sphalerite III forms the next zone
and is built up of alternately repeated bands of light-honey and dark-
-brown bands of sphalerite. Longitudinal crystals growing perpendi-
cularly to the nucleation surface cut across several bands. The next
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variety is white, crystalline sphalerite IIlb (Fig. 4—4 and 5, 6). All
structural varieties of sphalerite discussed above originated as the filling
of opén spaces (Fig. 4—4, 5, 6, 7, 8). However, it should be noticed that
the aggregates of sphalerite II indicate the traces of recrystallization,
and they mimic collomorphic structures (Fig. 4—3).

The FeS, exists as: a) cement of sphalerite grains (Fig. 4—9, 10),
b) irregular pore filling, c) in form of aggregates which cover the collo-
form sphalerite and partly replace it (Fig. 4—11).

A SCHEME OF METASOMATIC PROCESSES

The scheme presented in Fig. 5 shows the development of meta-
somatic processes in the Pomorzany deposit. Its construction has been
based on microscopic examinations of rocks and ores. However, the time
relationship of these processes is based on the observation on the macro-
and mesoscale.

The metasomatic processes altered the limestone only, because in
opposition to other deposits of this region, no early diagenetic dolomite
occured here.

The dolomitization of limestones was the first geological process (cal-

cite I — area 1) which affected the origin of dolomitic limestone (dolo-
mite I — area 2). Locally, in the same thin sections, evidences of recry-
stallization or calcitization of single dolorhombs (calcite II — area 3)

were observed. The dolomitization of limestone caused the formation
of dolostone, which consists of dolomitic grains only (dolomite I —
area 4). The latter stage of the metasomatic processes is the recrystalli-
zation of dolomite (dolomite II — area 5). The coarse-grained, idiotopic,
partly hipidiotopic dolostone is the result of the above described pro-
cesses.

Dolomitization is associated with the dissolution of rocks and con-
sequently with the development of caverns. These caverns are then
partly filled with the idiotopic dolorhombs, showing concentric structure
(dolomite ITa — area 6).

The formation of dolomite I was accompanied by the deposition of
the first generation of sphalerite (sphalerite I — area 7). The dissemi-
nated iron sulfides (pyrite I) probably were produced at the same time.
The successive enrichment in ZnS resulted in the formation of sphalerite
aggregates (area 8) located in the idiotopic coarse-graine dolomite. The
dolomite rhomboedra occuring in these aggregates seem to be the relics
of dolomite, which were not replaced by sphalerite. This is evidenced by
the transition zones, showing succesively greater density of the sphale-
rite aggregates. The well-developed dolorhombs are characterized by

10 — Rocznik PTG 51/1—2
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Fig. 5. Scheme of metasomatic processes: 1 — calcite, 2 — dolomite, 3 — ankeritic

zones, 4 — disseminated grains and aggregates of sphalerite, 5 — colloform spha-

lerite, 6 — white crystalline sphalerite, 7 — iron sulfides, 8 — galena, 9 — supplied
elements, 10 —removed elements

BB 22w

Fig. 5. Schemat proceséw metasomatycznych w zlozu. 1 — kalcyt, 2 — dolomit,
3 — strefy Zzelaziste, 4 — sfaleryt rozproszony oraz w formie impregnacji, 5 —
staleryt kolomorficzny, 6 — sfaleryt krystaliczny bialy, 7 — siarczki zelaza,

8 — galena, 9 — pierwiastki doprowadzone, 10 — pierwiastki odprowadzone.

special resistance to replacement. The dolomite II was formed at the
same time. Usually it contains the ankeritic areas in the inner parts of
rhomboedra (area 9).

The dissolution was the next important process associated with the
metasomatism. It is the dissolution of dolomite rhombohedra that show
concentrically banded structure (dolomite IIb) which was partly replaced
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by sphalerite (area 9). The marcasite III infilling the pores was formed
in the same time.

The formation of colloform accumulation of sphalerite (IIIa) followed
the recrystallization of sphalerite II. The differences in the structure
and colour of the colloform sphalerite and crystalline I and II suggest
changes in chemical composition of oreforming solutions (area 10). With-
in the colloform sphalerite idiomorphic crystals of galena often are
visible (area 11), this galena replaces the sphalerite. However, galena
occurs in small amounts and does not seem to be typical component of
metasomatic ores. In the same picture (area 11), white grains of spha-
lerite IIIb are shown. They cover the colloform sphalerite IIIa or occur
in calcitic veinlets cutting them.

Among the discussed ore minerals, marcasite IV and V are the
youngest one (area 12). The marcasite is characterized by radial struc-
tures of crystals and strong anisotropy. It also shows the features of
replacement.

We mention at this place, that Przenioslo (1974) also suggested the
existence of successive gradual transformations of the dolomite which
led to the appearance of metasomatic ores.

FINAL REMARKS

As a result of above-described investigations a number of conclusions
concerning the composition, development, and the origin of the Pomo-
rzany deposit has been reached. The conclusions are as follows:

1 — two genetic types of deposits can be distinguished:
— metasomatic ores composed of sphalerite, and
— filling of empty voids in collapse breccias by lead and zinc
minerals.

- 2 — the host rock is the ore-bearing dolomite. Its epigenetic character
has been concluded from contacts with limestones and from micro-
scopic examinations of rocks

3 — the metasomatic ore bodies are mostly stratiform. In some cases,
their thickness rapidly increases in many places and at many times

4 — despite the layered form of the metasomatic ore bodies, detailed
examination reveals that their irregular shapes crosscut the sedi-
mentary structures

5 — the metasomatic deposits resulted from the following processes
succeeding one after the other:

— dolomitization of limestones,

— recrystallization of dolomites,

— replacement of dolomites by ZnS,

— infilling by ZnS of the open spaces formed during the ore meta-
somatism

10*
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— replacement of dolomites and sphalerite by FeS,

6 — the metasomatic processes are shown by the inherited structures
observed in limestones and ore-bearing dolomite, and in the spha-
lerite ores

7 — the rhytmic ore structures might have been caused by the diffu-
sional character of flow of the mineralizing solutions
8 — the deposits located in collapse breccias were formed after the em-

placement of the metasomatic ores.
translated by H. Czubakowska
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STRESZCZENIE

Zloze kopalni Pomorzany znajduje sie w, poinocnej czeSci obszaru
olkuskiego. Jest ono jedynym w rejonie $lgsko-krakowskim miejscem
wystepowania na wiekszg skale rud metasomatycznych obok rud brek-
cjowych.

Podobnie jak pozostale zloza tego rejonu, ztoze Pomorzany jest usy-
tuowane w utworach wapienia muszlowego, a spagowe cze$ci badanych
cial rudnych znajduja sie w obrebie serii zlepiencowej warstw gogolin-
skich. Ciala rudne wyksztalcone sa w postaci gniazd oraz w formach
zblizonych do poklad6ow. Skalami otaczajagcymi zloze sg wapienie i dolo-
mity kruszconosne wykazujace duze zréznicowanie petrograficzne. Wy-
rézniono sze$¢ odmian wapieni oraz siedem odmian dolomitéw (tabela 2).
Dolomity kruszconosne jako utwory epigenetyczne powstale z prze-
ksztalcenia wapieni wykazujg w wielu przypadkach struktury odziedzi-
czone po nich. Niekiedy sga one zatarte wskutek dzialania proceséow re-
krystalizacji i rozpuszczania towarzyszacych metasomatozie.

W zlozu metasomatycznym jedynym mineratem uzytecznym jest sfa-
leryt, rzadko wystepuje galena, niekiedy spotyka sie duze nagromadze-
nia markasytu. Ciala rudne majg zwykle forme plaska zblizong do po-
kladu, o migzszosci 0.5—2.5 m. Czasami jednakze dochodzi do gwaltow-
nego wzrostu migzszoSci przekraczajgcej wielokrotnie przecietng. W skali
ociosu poklady majg ksztalt nieregularny, a ich spag pokrywa sie ze
spagiem cial dolomitowych dziedziczac po nim nieregularny metasoma-
tyczny kontakt (fig. 1, 2, 3). Podobnie jak dolomit dziedziczyl struktury
po wapieniu, tak i rudy metasomatyczne dziedzicza struktury po dolo-
mitach. Przykiadem sg struktury warstwowane i plamiste przedstawione
na planszach II i III.

Przeprowadzone badania makro- i mikroskopowe rud metasomatycz-
nych i skal otaczajgcych pozwolily na wydzielenie kilku form wystepo-
wania sfalerytu, odpowiadajacych kilku generacjom (fig. 4). Jest to sfa-
leryt rozproszony I, impregnacyjny II, kolomorficzny IIIa i krystalicz-
ny IITb. Tworzenie sie tych odmian zwigzane jest z kolejnymi metaso-
matycznymi przeksztalceniami skal otaczajgcych. Rozw6j proceséw me-
tasomatycznych przedstawiono na fig. 5. Uogélniajgc, w rozwoju zloza
metasomatycznegol mozna stwierdzi¢ dzialalno$¢ nastepujgcych proce-
sow: 1 — dolomityzacji wapieni, 2 — rekrystalizacji dolomitu, 3 — za-
stepowania metasomatycznego siarczkami cynku, 4 — wypelniania wol-
nych przestrzeni powstatych przy metasomatozie siarczkami cynku i ze-
laza oraz 5 — zastepowania metasomatycznego dolomitéw i mineratow
kruszcowych przez siarczek zelaza.

Obserwowane fragmenty rud metasomatycznych w zmineralizowa-
nych brekcjach zawatowych $wiadcza, ze procesy krasowe w zlozu roz-
wijaly sie po utworzeniu sie zloza rud metasomatycznych.
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Praca niniejsza zostala wykonana w ramach realizacji problemu resortowego
,Rozpoznanie warunkoéw geologiczno-zlozowych dla potrzeb eksploatacji i racjo-
nalnej gospodarki ztozami Zn—Pb” koordynowanego przez ZBIP ,Cuprum’.

EXPLANATION OF PLATES — OBJASNIENIA PLANSZ

Plate — Plansza I

F1g 1. Banded ores: s — colloform sphalerite (light grey and black); m — marca-
site (dark grey); k — calcite (white). In the lower part of the sample, spha-
lerite bands contain relics of dolomite (d). Marcasite replaced colloform
sphalerite or filled the empty voids formed during the metasomatism. The

‘ youngest calcite and galena (g) filled up all open spaces.

Fig. 1. Ruda o strukturze warstwowanej ztoZona z pasm kolomorficznego sfalerytu
(s — jasnoszare i czarne pasma), markasytu (m — ciemnoszary) oraz kal-
cytu (k — bialy). W dolnej czeSci okazu pasma sfalerytu zawieraja relikty
dolomitu (d). Markasyt zastepuje sfaleryt kolomorficzny oraz wypelnia wol-
ne przestrzenie powstale wskutek metasomatozy sfalerytowej. Najmlodszy
kaleyt i galena (g) wypelniajg prawie calkowicie pozostate pustki.

Fig. 2. Ore fragment from the top of a metasomatic body: ds — sphalerite impre-
gnations in dolomite. The sphalerite grains follow the lamination of dolo-
mite. The amount of sphalerite grains increases towards the sheet-like vugs
(ev) passing into the light- and dark-brown incrustations of sphalerite (s).

g — galena, m — irregular metasomatic concentrations of marcasite.
Fig. 2. Fragment rudy ze stropu pokladu rud warstwowanych. Znaczng cze$é oka-
zu (szare cze$ci — ds) stanowi dolomit impregnowany sfalerytem. Impre-

gnacje sfalerytowe ukladaja sie w pasma roéwnolegle do laminacji. Ilo$é
sfalerytu wzrasta stopniowo w kierunku podluznych pustek (ev) przecho-
dzge w inkrustacje jasnego i ciemnobrazowego sfalerytu (s). g — galena,
m — nieregularne metasomatyczne skupienia markasytu.

Plate — Plansza II

Examples of inherited structures. Spongy-like ore-bearing. dolomite with rhythmi-
cally repeated layers of clay minerals — dark laminae (Fig. 1). In Fig. 2 — sample
of spongy-like sphalerite ore. The vugs incrusted by colloform sphalerite (s) cor-
respond exactly to laminae of clay minerals observed in Fig. 1.

Przyklad dziedziczenia struktur w procesie metasomatozy. Figura 1 przedstawia
gabczasty dolomit, w ktérym powtarzaja sie rytmicznie laminy substancji ilastej
(ciemne smugi). Na Figurze 2 przedstawiony jest okaz rudy sfalerytowej. Jej
struktura jest réwniez ggbczasta. Rytm pustek inkrustowanych sfalerytem (s) od-
powiada $ci$le rytmowi lamin substancji ilastej na Figurze 1.

Plate — Plansza III

Set of spotted structures observed in Ilimestone (Fig. 1), ore-bearing dolomite
(Fig. 2), sphalerite ore (Fiig. 3), and marcasite ore (Fig. 4). They illustrate the in-
heritance of structures during the dolomization and ore metasomatism.
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Zestaw struktur plamistych obserwowanych w wapieniu (Fig. 1), w dolomicie
kruszcono$nym (Fig. 2), w rudzie sfalerytowej (Fig. 3) oraz w rudzie markasytowej
(Fig. 4). Stanowig one ilustracje dziedziczenia struktur w procesie dolomityzacji
oraz metasomatozy kruszcowej.

Fig.
Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Plate — Plansza IV

. Metasomatic sphalerite ore. The sphalerite (s) forms impregnations in ore-

-bearing dolomite. Transmitted light, one nicol.

. Ruda metasomatyczna. Sfaleryt (s) tworzy impregnacje w dolomicie. Bez

analizatora, §wiatlo przechodzace.

. Ore-bearing dolomite. Coarse crystalline, idiotopic dolomite. Iron hydroxides

(black) aceentuate outlines of dolomite rhombohedra. Transmitted light, one
nicol.

. Dolomit kruszcono$ny. Dolomit grubokrystaliczny, idiotopiczny. Skupienia

wodorotlenkdéw zelaza (czarne) podkre$laja zarysy romboéw dolomitu. Bez
analizatora, swiatlo przechodzace.

. Ore-bearing dolomite. Coarse crystalline idiotopic dolomite. Iron hydroxides

accentuate outlines of dolemite rhomboedra. Moreover, the pseudomorphosis
of sphalerite (s) after dolorhombs are visible. Transmitted light, one nicol.

. Dolomit kruszcono$ny. Dolomit grubokrystaliczny, idiotopiczny. Zarysy rom-

béw podkre§lone sg skupieniami wodorotlenkéw zelaza (czarne). Widoczne
sq ponadto pseudomorfozy sfalerytu (s) po rombach dolomitu. Bez analiza-
tora, swiatlo przechodzace.

14. Metasomatic sphalerite ore: s — sphalerite, d — dolomite rhomboedra.

Transmitted light, one nicol.

4. Ruda metasomatyczna: s — sfaleryt impregnacyjny, d — romby dolomitu

Bez analizatora, §wiatlo przechodzace.
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