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The lead and zinc ore deposits in the vicinity of Chrzanow 

The Zn-Pb ore deposit in the vicinity of Chrzanow consists of nbout 90 ore bodies of varied size, 
Mineralization occurs within the Middle Triassic dolomites in fonn of bed-shape sphalerite concentrations, 
replacing the host rocks and various aggregates of sphalerite and galena, infilling their voids, Ore distribution 
within the rock massif is determinated bY 'lithology of the Triassic deposits and by tectonic structures but 
also an influence of paleohydrological factor on are body origin is assumed. TI1C effect of these factors 
operation is the arc concentration in some beds, named "are horizons" and resulted the tabular foml of arc 
bodies and their position concordant with bedding of surrounding rocks. The influence of tectonic factor 
also determinates internal variability of are bodies, The described here deposit development could be 
assumed as typical for a pnrt of the Silesian-Cracow are province, located within the Upper Silesian Trough. 

INTRODUCTION 

The deposits of lead and zinc ores in the vicinity of Chrzanow (Fig. 1) are important 
ones in the world scale. It is valuated that from the beginning of their exploitation 
(XIV century) till the end of 1992 there have been mined ores, containing about 2.2 
mIn tons of zinc, about 0.7 mIn tons of lead and several hundreds tons of silver. Also 
have been obtained about 100 thousands tons of iron from ores exploited from the 
half of XIX century in tl,e weathering zone of zinc deposits (see S. Zarl'czny, 1984) 
and several tens thousand tons of cadmium, extracted from zinc concentrates. 

Actually only one mine (Trzebionka) continues exploitation, belonging together 
with the concentration plant to the ZakJady Gornicze Trzebionka S. A. (ZGT; Fig. 1). 
Its annual productivity is 2.1 mIn tons of crude ore with Zn content of3.5-3 .9%, Pb 
content up 1.5 to 1.8%,250 ppm of Cd and 10 ppm of Ag. This mine will act till total 
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Fig. 1. The zinc and lead ore deposits nearby Chmmow 
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1 - Triassic; 2 - Paleozoic; 3 - exploited ore bodies; 4 - ore bodies mined in lhe Trzcbionka mine; 5 -
boundaries of the historical district of orc mining; 6 - boundaries of the ZOT mining area 

Zloia rod cynk.-u i olowiu w okolicach Chrzanowa 

1 - trias; 2 - palcozoik; 3 - dala rudne wycksplomowane; 4 - data mdnc cksploatowanc w kopnlni 
Trzcbionka; 5 - grnnicc historyc7J1cgo okfl':gu gornictwa rud; 6 - granice obszaru g6rniczego ZOT 

exhaustion of orc resources on this area, that means about 15 years (according to the 
valuations [rom 1992). 

The mining activity has favoured geological studies. Their results, mostly obtained 
f:-om ore mines, have been foundations of many descriptions of geology of orc deposi ts 
in the Chrzanow region (among others: S. ZarlYczny, 1894; F. Bartonec, 1906; F. Lowe, 
1927; P. AssmatUl, 1946; H. Gruszczyk, 1956; I. Smolarska, 1968; P. Sobczynski , M. 
Szuwarzynski, 1974; P. Sobczynski et aI., 1978; J. Pawlowska, M. Szuwarzynski, 1979). 
The results of newest studies and observations, from the period 1981-1991 , arc 
presented in this work together with archival data from mine and borehole documen­
tations, prepared by geologists from PrzedsilYbiorstwo Gcologicznc in Krakow. Part 
of discussed works are done within the limits of program of II Fund of M. Sklodow­
ska-Curic. 
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GEOLOGICAL PATTERN 

The area of mining activity in the vicinity of Chrzan6w is located in southern part 
of the Silesian-Cracow ore province (Fig. 2G). It includes two structural units: the 
southern fragment of the Silesian- Cracow Monocline and a part of the Upper Silesian 
Trough, termed as ore depressions (see C. KuZniar, 1929). The studies were carried 
on within these depressions: the Chrzan6w and Dlugoszyn ones (the exploitation of 
ore deposits has been finished at the beginning of XX century). 

The ore depressions are indicated as a belt of the Triassic de.posits, stretching along 
the margin of the Upper Silesian Trough in direction approximate to NW -SE and 
framed with the exposures of the Upper Carboniferous and Permian deposits (Fig. 
2G). Also deposits of the Jurassic, Tertiary and Quaternary occur on this area (Figs. 
2, 3). The Triassic rocks infill the broad synclines and troughs (the marginal zone of 
By tom - Brodla; compo S. Siedlecki, 1954). These structures have origined during the 
Early Cimmerian movements, in ·period: Upper Triassic - Middle Jurassic, due to 
renewing of the Variscan structures of the Uppcr Silesian Trough (among others: S. 
Bukowy, 1974). 11,eir next rebuilding, including also the broad folding in similar 
directions, is dated on the boundary of the Cretaceous and Tertiary or on Early 
Tertiary (a.o. S. Panek, M. Szuwarzyt\ski, 1976). 

The fold structures arc accompanied with faults (Fig. 3). Many of them, particularly 
that ones located in northern part of described area (Fig. 3A: the fault zone of 
Trzcbinia - B~dzin; after K. Bogacz, 1967), have distinct Early Cimmerian consti­
tuent but some had synsedimentary activity just during the Middle Triassic (see a.o. 
E. Herbich, 1981; M. SzuwarzYliski, 1988). Finally the fault system has been definited 
during the development of the Carpathian Foreland (a.o. S. Dzulyt\ski, 1953; K. 
Bogacz, 1967; E. Herbieh, 1981). Partly it has origined simultaneously with the 
post-Jurassic folding but partly with the formation of the Carpathian Foredeep in the 
Upper Miocene. In the first episode has rebuilded the zone of Trzebinia - B~dzin but 
in the second one have origined the trough structures with parallel orientation. 

GENERAL CHARACTERISTICS OF MINERALlZATION 

The mineral composition of described ore deposits is similar to one, known from 
the other parts of the Silesian-Cracow ore province. Only one difference is relatively 
rate occurrence of marcasite and pyrite. Main ore minerals are sphalerite and galena. 
Within earlier exploited galmei ores have occurred abundantly smithsonite, mon­
heimite, eerusite, hydrozincite and hemimorphltc, recently being the accesory mine­
rals. Similar character have also other gangue minerals (without heavy metals) as: 
dolomitc, calcitc, chalccdony, quartz and barite. 

Occurrence of the lead and zinc ores is limited to the Triassic deposits (Fig. 2B, 
C). In the Triassic sequence the most important host rock for ores is so-called 
ore-bearing dolomite (seruu K. Bogacz et aI., 1972): epigenetic dolosparite, replacing 
various lithological types of carbonate rocks (see I. Pawlowska, M. Szuwarzynski, 
1979). Alost all mitlcable ore bodies, and most of smaller mineralizations are placed 
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Fig. 2. The geological structure of studied area 
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A - stratigraphy: C - Carboniferous, P - Permian, d - Dogger, m - Maim, e - Early Tertiary, 1- L'lte 
Tertiary. Q - Quaternary 

B - lithology: 1 - sands and sandstones, 2 - residual deposits, 3 - arcosic sandstones, 4 - fanglomeratcs, 
5 - sandstones with coal scanlS, 6 - clays and claystones, 7 - s iltstones with dolomite intercalations, 8 -
limestones, 9 - marls, 10 - pelitic and cryst.'llline dolomites, 11 - dolomitic marls, 12 - epigenetic 
ore-bearing dolomite 

C - ores distribution in profile: 13 - ore horizons (see Fig. 4), 14 - mineralization signs 

o - distribution of metal resources (content in individual lithostratigraphic units in weight percents of total 
mass of Zn+Pb on ZGT arca); 

E - position of lithostratigraphic units, indicated on Figs. 5, 8 

F - position of marker horizons (sec Fig. 4, 5, 8) 

G - location of s tudied area in the Upper Silesian ore province (geological sketch without deposits younger 
than the Muschclkalk ones): 1 - Triassic, 2 - Paleozoic, 3 - province boundaries (the extent of the 
ore-bearing dolomite afler S. Sliwinski, 1969); SCM - Silesian-Cracow Monocline; ore depressions of: BS 
- By tom , OS - Dlugoszyn. CHS - Chrzan6w; Fig. 1 - location of Fig. 1 
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in it. Ores have been also found in other varieties of carbonate rocks and in the clastic 
ones (Fig. 2C). 

The aggregates of are minerals have complex structure and variable forms. Within 
non-weathered parts of ore deposits two form varieties could be distinguished: the 
replacements of host rock and infillings of its voids (see S. Dwiyns!d, M. Sass-Gust­
!dewiez, 1980). In first case they are massive, bedded and earthy aggregates of spha­
lerite, replaced partly or wholly the carbonate beds ore, more rarely - sphaleritie 
impregnations within them (see K. Bogacz et aI., 1973b) . The second variety is 
represented by covers on cavern walls, veins and veinlets, breccia matrixes etc. (see M. 
Sass-Gust!dewicz, 1985). The galmeies are similary developed (see F. Bartonec, 1906; 
S. Panek, M. Szuwarzyns!d, 1974). Moreover, within the weathering zone of the 
residual Tertiary deposits are known the supergenic and eluvial aggregates of galena 
(Fig. 2C). They have been noticed in exposured Triassic rocks, containing the veins of 
this mineral (S. Panek, M. Szuwarzyns!d, 1975). 

REGULARITIES OF DISTRIBUTION OF ORE AGGREGATES 

The ore aggregates occupy only several percent of volume of the Triassic carbonate 
rocks. It is important for practical aims to define the factors. influencing on variability 
of mineralization intensity, aggregate geometry and their location within blank massif. 

Hitherto have been discussed the connection of the mineralization features with 
slructure of rock massif (see M. SzuwarzYlls!d, 1981, 1983a, b, 1984, 1988, 1989; M. 
Szuwarzyns!d, S. Panek, 1983). The u,idoublful rcgularity of structure of studied 
deposit is mentioned earlier co-occurrence of orcs and epigenetic ore-bearing do­
lomite. It is regularity of regional range but the existence of this dolomite is not 
necessary condition for arc occurrence. 

More valuable for local scale is an occurrence of mineralization within relatively 
thin package of beds of Lower Muschelkalk (Fig. 2D). Ignoring the aggregates wilhin 

Budowa geologiczna opisywanego obszaru 
A - stratygrnfia: C - karbon. P - perm, d - dogger, m - maim, e - wczesny trzeciorz¢. I - p67..ny 
trzeciorz¢, Q - cl.wartorz~d 

B - litologia: 1 - piaski i piaskowce, 2 - utwory rezydualne, 3 - piaskowce arkozowe, 4 - fanglomeraty, 
5 - piaskowce l. pokJ8dami w~gla kamiennego, 6 - ily i ilowce, 7 - mulowce z wkladkami dolomit6w, 8 -
wapienie,9 - margie, 10 - dolomily peHtyczne i ziamiste, II - margie dolomityczne, 12 - epigenetyczny 
dolomit kruszconosny 
C - rozmieszczenie kruszcow w profilu: 13 - horyzonty rudne (patrz fig. 4), 14 - przejawy mineralizacji 
D - rozklad zasobOw melali (udzialy w poszczegolnych jednostkach litostratygraficznych podano w procen­
tach wagowych calkowitej masy Zn+Pb na obszarze ZGn 
E - pol.ycja jednostek lilostratygroficznych wymienionych na fig. 5, 8 
F - poloienie poziomow przewodnieh (patrz fig. 4, 5, 8) 

G - lokalizacja opisywancgo obszaru w gomo.sllJskiej prowincji zloZowej (szkic geologiczny bel. utwor6w 
mlodszych ad wapienia muszlowego): 1 - trias, 2 - patco1.oik, 3 - granice prowincji (zasi~g dolomitu 
kruszcon0.5nego wedlug S. SHwiitskiego, 1969), SCM - monoklina sl~ko-krakowska; niecki rudne: BS -
bytomska, DS - dlugoszynska, CHS - chrzanowska; fig. I -Iokalizacja fig . 1 
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Fig. 3. The geological map of the ZOT mining area (without Quaternary) 
1 - Tertiary; 2 - Jurassic; 3 - Upper Muschelkalk and Keuper; 4 - Rot, Lower and Middle Muschelkalk; 
5 - Palco7..0ic; 6 - faults; 7 - ZGT mining area; A - geological sketch of the Chrzan6wvicinity (without 
deposits younger than the MuscheJkalk ones): I - Paleozoic, 2 - Triassic, 3 - axis of the Bytoro - Brodla 
synclinal zone, 4 - Trzcbinia - B~dzin fault zone, M - ZCT mining area 

Mapa geoiogiczna obszaru gorniczcgo ZGT (bez czwartorz~du) 
1 - trzcciorzyd; 2 - jura; 3 - g6my wapien muszlowy i k<ljper; 4 - ret oraz dolny i srodkowy wapieil 
muszlowy; 5 - paleozoik; 6 - uskoki; 7 - obszar gorniczy ZGT; A - szkic geologiczny okolic Chrzanowa 
(bez utwor6w mlodszych od wapienia muszlowego): 1 - paleozoik, 2 - trias, 3 - prlebieg osi strefy 
synklulalncj Bytomia - Brode!, 4 - strcfa llskokowa Trzebini - B~d :dna, M - obszar gorniczy ZGT 
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Fig. 4. The ore deposit structure in the Chrzanow Depression 
A - distribution mnp of are bodies: 1 - within the lore hori zon, 2 - within the II ore horizon, 3 - within 
the III ore horizon, 4 - extent of occurrence of are aggregntes within the 0 horizon, 5 - extent of occurrence 
of ore veinlets (ns the sale form of mineraIi7..ation), 6 - calcitc-bnritc veins with sulfides, 7 - faults, 8 -
section C, 9 - shnfLS location: A - Andrzej, W - Wfodzimien 
B - locution of map A and section D on the ZGT mining area 
C - ore deposit cross-sect ion; I - ore bodies within horizons T, n , nr and D, 2 - marker horizons (sec Fig. 
2F), 3 - calcite-barite veins with sulfides, 4 - zones with sulfide veinlelS, 5 - fau llS 
D - reconstruction of the Chrzanow depression before the Jurassic transgression, with location of ore 
bodies: 1 - p.,ieozoie deposits, 2 - carbonate rocks of Triassic, with insulating layer at the base (lowermost 
Rot), 3 - clnstic deposits of Triassic age (Upper Muschellmlk nnd Keuper), 4 - pcnepianation surface of 
Jurassic age, 5 - supposed paleohydrogeological zone with marked orc bodies 
Budowa zloia w niecce chrzanowskiej 
A - mapa rozmieszczenia cial rudnych: 1 - w I horyzoncie rudnym, 2 - w n horyzoncie rudnym, 3 - wIll 
horyzoncie rudnym. 4 - zasi~g wyslf-powania skupicn kruszc6w w horyzoncie D. 5 - zasi~g wYSI~powania 
tylck kruszcowych Gako jedynej fanny mineralizacji), 6 - iyly kalcylowo-h.'lrytowe z siarczkami. 7 - uskoki, 
8 - linia przekroju C, 9 - loka lizacja szybOw: A - Andrzej, W - Wlodzimierz 
B - loknliz.'lcja mnpy A i przckroju 0 w obIYbie obszaru gamiczego ZGT 
C - przekr6j przcz zIoZe: 1 - ciala rudne w horyzontach I, II, III i D. 2 - poliomy przewodnie (fig. 2F), 3 
- iyly ka1cytowo-barytowe z siarczkami, 4 - slrefy wyst~powania tylek siarczkowych, 5 - uskoki 
D - rekonstrukcja niecki chrznnowskiej przed transgresjq jurajskq, z rozmieszczcnicm cial rudnych: 1 -
utwory paleozoiczne, 2 - utwory w~glanowe triasu z warstwlJ izolujqcq w spqgu (najni:iszy ret), 3 - utwory 
klastyczne triasu (gamy wapien muszlowy i kajpcr), 4 - jurajska powicrzchnia zrownania, 5 - postulowam .. 
strefa paleohydrogeologiczna z wznaczonymi cialami rudnymi 

the Tertiary deposits (they have supplied several hundreds tons of galene with high 
silver content), the mineable ore bodies have been found earlier and are located now 
within the package about 40 m thick but Ihe thickness of whole recognized sedimentary 
sequence, from Upper Carboniferous up to Quaternary, exceeds 1000 m on that area. 

In discussed scale of phenomena the very significant arc two other interrelated 
regularities: the tabular form of mosl of are aggregales and the tendency of their 
occurrence in definited lithostratigraphic beds, named .,orc horizons". In the vicinity 
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Fig. 5. The structure of ore bodies within the lore horizon 
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DS - ore bodies on area of the Dlugoszyn Syncline (location on Fig. 2G): 1 - Paleozoic, Rot and 
Muschelkalk, 2 - pelitic dolomites, limestones nnd marls, 3 - ore-bearing dolomite, 4 - extent of 
galena-galmei mineralization, developed as on profile I (cuI-off grade 5% of Zn-Pb), 5 - extent of galmei 
mineralization with relicts of massive metasomatic sphalcritic aggregates, developed as on profile II (cut-off 
grade 12% ofZn+ Ph), 6 - faults, 7 - syncline axes, 8 - shafts of old mines: A - Amalia, F - Friedrich 

Tl - ore body T1 in the mine Trzebionka: 1 - metasomatic aggregates of sphalerite with cut-off grade 2 .5% 
Zn+Pb.2 - metasomatic aggregates of sphalerite with galena veins with cut-off grade 6.5 % of Zn+Pb, 3 
- galmeis developed in both mineralization types, 4 - solution-collapse breccia (section of Fig. 8), 5 -
isolines of the marker horizon d (see Fig. 2F), 6 - faults, 7 - location of profiles III-V, 8 - shafts of the 
Trzebionka mine: A - Andrzej, W - Wlodzimierz 

A - location of map Tl on the mining area 

J- V - profiles of the lore horizons: 1 - limestones and maris, 2 - pelitic and crystalline dolomites, 3 -
ore-bearing dolomite, 4 - ore aggregates, 5 - mnrker horizons d, f (see Fig. 2F), ggo, gar - lithostrati­
graphic units (see Fig. 2E) 

Budowa cial rudnych w I horyzoncie rudnym 
DS - ciala rudne na obsznrze niecki dlugoszynskiej (Iokalizacja nn fig.2G): 1 - palcozoik, ret i wapieit 
muszlowy, 2 - dolomity pelilyczne, wapienie i margIe, 3 - dolomit kruszconoSny, 4 - zasi~g minerali7..acji 
galenowo-galmanowej rozwiniftej jak na profilu I (zawartosc brzeina 5% Zn+Pb). 5 - zasi~g mineralizacji 
galmanowej z rcliktami masywnych metasomatycznych skupien sfalerytowych rozwiniytej jak oa promu II 
(zawartosc hrzezna 12% Zn+Pb), 6 - uskoki, 7 - osie synklin, 8 - szyby dawnych kopaln: A - Amalia, F 
- Friedrich 
T l - cialo rudne Tl z kopalni Tr7.chionka: 1 - metasomatycznc sJ...'1lpienia sfalerytu spelniajqce zawartosc 
br.lCin~ 2,5% Zn+Ph, 2 - metasomatyc7.nc skupicnia sfalerytu z iylami galeny spclniajqce L1wartosc brzc:i.nq 
6,5% Zn+ Pb, 3 - galmany rozwini~te na obu typnch mineralizacji, 4 - brckcja zawalowa (przekr6j na fig. 
8),5 - warslwice poziomu przewodnicgo d (patrz fig. 2F), 6 - uskoki, 7 - lokaUzacja profil6w 111-V, 8 -
szyby kopalni Trzebionka: A - Andrzej, W - Wlodzimierz 
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of Chrzan6w have heen located seven of such horizons (Fig. 2C) but tendency of 
similar metal concentrations seems to have various reasons. 

The are horizons P, B and K but also partly D one contain the mineralization with 
indices of geochemical anomalies, sometimes with regional extent, without signs of 
transformations in host rocks. It seems that these beds were enriched with heavy metals 
just during their transformations. 

That problem looks like otherwise in the I, II and III ore horizons. Differently from 
mentioned earlier cases there is not observed lateral continuity of mineralization but 
could be distinguished within them the ore bodies with sharp boundaries. In the 
Chrzanow Depression these bodies are located en-echelon: in higher horizons the are 
aggregates are placed more close to the depression center (such regularity relates also 
to part of ores within the horizon D; Fig. 4C). These bodies are found within the 
sharply contoured zone (Fig. 4D), limited with surfaces resembling the ones separating 
zones with different dynamics within the aquifer. 

It is possible to explain described situation as the result of influence of paleohy­
drogeologieal relations wiUun Triassic aquifer on the epigenetic ore generating pro­
cesses, probably during the period forecoming the Jurassic transgression. Due to that 
the meaning of term .. are horizont" in re lation to discussed units, becomes more 
approximate to the term of O. Rove (1947; see also E. L. Ohle, 1951; J. J. Dozy, 1970) 
than to strictly lithostratigraphic definition, used by H. Gruszczyk (1956), I. Smolarska 
(1968) and others. The ZOlle within aquifer would he determinated from Olle side by 
rocks properties (chemistry, porosity, permeability etc.) but from other one - by flow 
conditions, definited by water level position and hydraulic gradient within rock massif. 
Among factors, determining the flow conditions, beside of lithological variability of 
massif, also significant one is tectonic structure of rock massif, both occurrence of 
broad folds and faults. 

The fault tectonics has influenced on the ore distribution also in another way. 
Within tabular ore bodies majority of breccias is related with it. Moreover, the faults 
and accompanying fractures are the places of ore aggregates, ori~nled obliquely to the 
bedding of host rocks (see M. SzuwarzYliski, 1977, 1991). Most often they are spha­
leritic veinlets, less than 1 tnm thick, occurring in the assemblages with complicated 
geometry and varicd density. More rare arc the galena and galena-sphaleritic veins, 
from 1 to 4 em thick, and similar calcite veins with barite, iron sulfides and galena. 

The most of these forms of mineralization occurs in southern part of the fault zone 
Trzebinia - Bpdzin (Fig. 4). More rarely they arc found along other faults and 
flexures. Mineralization is noticed both within ore-bearing dolomite and in other 
carbonate rocks, locating in the interval of about 100 m. Metals content changes there 
from 0.5 to 1.0% but locally arc found little, irregulary placed enrichments (there are 
traces of their exploitation in the XIXth century mines). 

A - iokalizacja mapy Tl na obsl.'\rze g6miczym 
I-V - profile I horyzontu rudnego: I - wopienie i margie, 2 - doiomilY pclilyczne i ziamiste, 3 - dolomit 
kruszconoSny, 4 - skupicnia kruszc6w, 5 - poziomy przewodnie d, f (palrz fig. 2F), ggo, gor - jednostki 
lilostratygraficznc (patrz fig. 2E) 
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STRUCTURE OF ORE BODIES 

The boundaries of mineable are bodies (about 90 units of various size) have been 
determinated applying criteria of cut-off grade content of metals. These criteria have 
changed in time that has resulted in changes of size and internal structure of any are 
body (see Fig. 5). 11,e rangc of such variability and also other featurcs have been highly 
dctcnninated by the body occurrence within definited are horizon. 

THE lORE HORIZON 

Thc majority of ore bodies nearby Chrzan6w (about 70 units) occurs in that 
position. They were exploited in the fault zone Trzebinja - Bydzin and in southern 
part of the Chrzan6w Deprcssion (Fig. 20). In fault zonc the ore bodies have occurred 
in a belt about 2 km wide. Within it are noticed a number of little fold structures, 
paratlel to axes of are synclines, and a bundle of several faults of similar orientation, 
crossed by many perpendicular dislocations (Fig. 3; sec also F. Lowe, 1927; K. Bogacz, 
1967). The relation betwecn the occurrence of described bodies and faults is undeli­
nited (such one refers to existing there vein mineralization - see Fig. 4). 

All exploited arc bodies were of little size and had high variability. Amount of zinc 
and lead, obtaincd from individual units, changed from several to a dozen or so 
thousands tons. The value of are was higher due to relatively large silver content (over 
200 ppm) and accessibility of are deposits. The exploited are contained carbonate 
galmcics and galena. The found relicts of massive aggregates of sphalerite document 
the primary sulfide character of mineralization (see C. KuZniar, 1930). The significant 
degree of oxidation of primary are is COtulccted with their, relatively early, exposure 
(their bed exposures arc covered with the Jurassic deposits). 

The studicd by author principlc of ore bodies from the fault zone are thc units from 
the deposit in the Dlugoszyn Depression, in north-western part of described area (Fig. 
5; M. Szuwarzytlski, S. Panek, 1977). This deposit consists of four bodies, elongated 
parallel to axes of fine folds. Any body contains metasomatic arc aggregates in two 
beds. Lateral variabil ity of mineralization intensi ty within any bed has a basic import­
ance for a course of arc bodies boundaries. These boundaries, dcterminatcd for the 
cut-off grade content of 5t;;, Zn+Pb, were parallel to bed strikes. On long distances 
their course was nearly rectilinear but on elevations of fold axes - sickle-shaped. The 
bodies dimensions along strike changed from 400 up to 1600 m but along the inclina­
tion - from 60 to 250 m, at calculated thickness from 1.2 to 1.3 m. If the criterion of 
cut-off grade content is enlarged up to 12% Zn+Pb (such requirements for ore were 
applied in the sixties of XIX century), the sizes of majority of bodies would be 
significantly decreased but others would be partitioned for many finer units or com­
pletely diminished (Fig. 5). 

The ore bodies from the interiors of orc depressions are known from the arca 
westward from Chrzan6w (sec Fig. I) and from the Trzebionka mine (Fig. 5; sce M. 
Szuwarzynski, 1986). In first case there are several objects similar to described exam­
ples, but in second one - it is only one arc body but different in any points. Its 
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parameters are: aboul 2000 m along the strike and 1200 m along Ihe dip, with average 
thickness over 1.8 m (locally up to 6 m). Except of eastern edge, where occur also 
galmcics, it contains primary sulfide mineralization. Amount of metals within it is 
estimated for about 150 thousands tons (with silver content of 15-20 ppm and 
cadmium of about 250 ppm for one ton of ore). 

This body is composed of sphaleritic aggregates, replacing the series of ore-bearing 
dolomite. These aggregates are oriented en-echelon, they occur in any higher bed, 
parallel to diagonal contact of ore-bearing dolomite with limestones (Fig. 5). Due to 
that the course of top and bottom of ore body is distinctly obllque to bedding of host 
rocks. 

The lateral boundaries of ore body, determinated for the cut-off grade content of 
2.0% Zn+Pb, are in general concordant with natural boundaries of are aggregates 
(decreasing of the cut-off grade content docs not practically an influence on their 
change). But assuming of the cri terion of 6.5% Zn+Pb involves nearly 50% decrease 
of body surface. 

The contour of described unit, in difference from straight or sickle-shaped contours 
of bodies from fault zone, is complicated. But it is noticed their concordance with main 
structural directions, with strikes of beds within surrounding the body rock massif and 
with course of some faults (Fig. 5). 

THE II ORE HORIZON 

Ten are bodies were definited in this horizon. Most of them were very similar to 
units from lore horizon. Distinctly different were two ones: one of them from old 
Matylda mine (Fig. 8) and second one - exploited now in the Trzebionka mine (Fig. 
6). 

In first case it was the unit, containing over ISO thousands tons of Zn+Pb, with 
silver content in arc over 70 ppm. Its main component was the galmei-galena are with 
relatively high content of lead (5-6%). There dominate the aggregates of monheimite 
and smithsonitc, replacing series of ore-bearing dolomite and vein-shaped and ncst­
-shaped concentrations of galena (see F. Barlonec, 1906; S. Panek, M. Szuwarzytiski, 
1974). 

In second case is one of the largest are bodies in the Upper Silesian are province. 
Amount of metals within it is valuated for about 3 min tons of Zn+Pb, with Ag content 
of 10 ppm and Cd - 300 ppm. Within boundaries, determinated for the cut-off grade 
content of 2.0% of Zn+Pb, its dimensions are: along strike OVer 5 km, along dip -
from 0.8 to 2.3 km. Its thickness on the most of area changes from 2 up to 6 m (most 
often it is 4 fil). Locally, close to the perpendicular faults to depression axis, occur 
,.,thickennings", where it increases up to dozen or so meters but in some places - up 
to several tens of meters (Fig. 6C). 

The contour of described body reflects the same geometric regularities as in the 
largest ore body within the lore horizon: they arc parallel to course of the Triassic 
beds and of some dislocations. Similar regularities determinate the position and 
course of boundaries of non-mineralized enclaves within the body (Fig. 6). 
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Fig. 6. The structure of ore bodies within the II ore horizon 
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The ore body 1'2 within the II ore horizon (the Tncbionka mine): 1 - mineralizat ion within the n ore horizon, 
2 - breccias overpassing boundaries of the II ore horizon, 3 - signs of gangue mineralization of carbonate­
-chalcedony type with traces of sulfides. 4 - faults, 5 - boundaries of orc body defmited in the mine 
excavations, 6 - boundaries of are body definited according to borehole data, 7 - section C, 8 - location 
of mine shafts 

A- distribution of orc uggrcgates with various textures: 1 - dominance of aggregates of type host 
rock-replaced with orcs, 2 - dominance of aggregates of type infilled voids of host rocks, 3 - dominace of 
breccias, 4 - faults 

B - occurrence of orc aggregates related with scattering dolomites: I - area with ore aggregates origined 
due to disaggregation of ore-bearing dolomite, 2 - area with scattering dolomites with galena 

C - schematic section of ore body within the II orc horizon (mineralization within horizons I, III and D is 
not indicated): I - ore body. 2 - ma.rker horizon g (see Fig. 2F), 3 - fa ults, 4 - exlent of disaggreglHion 
and brecciation of dolomite within fault zone 

D - location of T2 on the mining area 
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The main component of described ore body is sulfide mineralization with unfound 
in other cases texture variability (Fig. 6A). There prevail the ore aggregates replacing 
host rocks but also significant are the ores infilling voids also of breccias matrix. Except 
of it, on margins of body could be distinguished the zone of epigenetic mineralization 
with drusy dolomite and chalcedony with a little amount of sulfides. 

The sphalerite aggregates, replacing beds of ore-bearing dolomite, are oldcr than 
ores, infilling voids (there have been no signs of mineralization found, which could be 
assumed as recent epigenetic dolomitization but the occurrence of which is suggested 
by some scientists, among others: K. Bogacz et aI., 1970, 1972; M. Sass-Gustkiewicz, 
1985). Such infillings, including also matrixes of various breccias, have several-stage 
development but it is difficult to fInd there the mineral succession, defined in other 
parts of the Upper Silesian ore province (M. Sass-Gustkiewicz, 1975, 1985). 

It should be added that many of mineralized breccias are of tectonic origin. Thcre 
occur also the collapse breccias, it means ones with genesis cOfUlectcd with solution 
effect on rocks. But rarely it is possible to relate them with so-called hydrothermal 
ksrst (sensu S. Di:u!ytiski, 1976; compo M. Sass-Gustkiewicz et aI., 1982). Process of 
origin of solution-collapse breccias has the "non-productive" character but it distinctly 
detenninated the recent ore deposit image. 

Such principle could be the development of little breccia structure in eastern part 
of studied area (Figs. 5, 7). It has began with disaggregation of ore-bearing dolomite 
in some beds on area of several thousands of square metcrs within the are body in the 
lore horizon (Fig. 5). The dolomitic rock has been transfonned into the aggregate of 
carbonate grains of silt and sand size (see K. Bogacz et aI., 1973a). It has been 
accompanied with the leaching of several up to a dozen or so pcrcent of volume of 
rock substance. The volume loss in any bed has been compensated with subsidence of 
overlying beds that the empty spaces of cavern type have not origined. Within subsid­
ing beds have taken place the widening of fractures, rock block displacements and at 
the end - an origin of deposits ofcracklc breccia type. The breccia extension in profile 

Budowa cial rudnych w II horyzoneie rudnym 
Cialo rudne T2 w II horyzoncie rudnym (kopalnin Tr7..ebionka): 1 - okruszcowanie w obr~bic II horyzontu 
rudnego. 2 - brekcje przckraczajqce granice II horyzontu rudncgo, 3 - przejawy plonnej mineralizacji 
w~glanowo-chalcedonowej ze sladami siarczk6w, 4 - uskoki, 5 - granice ciala rudnego okreSlone w 
wyrobiskach kopalni, 6 - granice dala rudnego okre.slone na podstnwie wiercen. 7 - przekr6j C, 8 -
lokalizacja szybOw kopalni 
A - rounieszezenie skupicn kruszc6w 0 r6i.nych teksturach: 1 - przewaga skupien typu zastypowarua skaly 
goszcZ<Jcej przez kruszce. 2 - przewaga skupien typu wypelnicn pustyeh przestrzeni w skalach goszcz'lcyeh. 
3 - przewaga brekcji. 4 - uskoki 
B - wyst~powanie skupien kruszc6w zwiqzanych z rozsypliwymi dolomitami: 1 - obszar zajyty przez 
skupienia kruszc6w powstale przed dezagregacjq dolomitu kruszcoooSnego. 2 - obszar wystypowania 
rozsypliwych dolomit6w z galentt 
C - schematyczny przekrOj przez cialo rudne w II horyzonde rudnym (rue zaznaezollo mineralizaeji w 
"horyzontneh I, III i D): 1 - eia lo rudne. 2 - pozlom przcwodni g (patrz fig. 2F), 3 - uskoki, 4 - zasiyg 
dezagregaeji i zbrckcjowania dolomitu w steene przyuskokowej 
D - lokalizacja T2 nn obszarze g6rniczym 
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Fig. 7. The cross-section of the breccia stmcture, indicated on Fig. 5 
1 - limestones and marls; 2 - pelitic dolomites; 3 - ore-bearing dolomite with metasomatic aggregates of 
sphalerite; 4 - blocks and pieces of dolomites; 5 - blocks and pieces of shpalcritic ore; 6 - dolomitic sand, 
7 - aggregates of Schalcnblendc; PA - balance roof over the collapse breccia; Sb - inter-strala spaces 
infilled with Schalcnblendc; f. d - marker horizons (see Fig. 2F); ggo, gor - lithostratigraphic units (sec 
Fig. 2E) 
PrzekrOj przez struklufy brekcjow~ zaW<lczoll<j nn fig. 5 

1 - wapicruc i mnrglc; 2 - dolomity pclityczllc; 3 - dolomit kruszconosny z mctasomatycznymi skupicniami 
sfalcrytu; 4 - bloki i okruchy dolomitu; 5 - bloki i okruchy rudy sfalcrytowej; 6 - piasck dolontitowy; 7 -
skupienia blendy skorupowej; PA - sklcpicnic rownowagi nad hrckcjq zawalowq; Sb - rozwarstwicnia 
wypelnione blendq skorupowl}; f, d - poziomy przcwodnic (patrz fig. 2F); ggo, gor - jednostki litostraty· 
graficznc (patrz fig. 2E) 

is limited by pressure arch, located from several up to a dozen or so meters above the 
structute base (Fig. 7). 

The breccia matrix is a dolomitic sand, left in situ or redeposited as internal deposits 
or clastic dykes. Most often it has preserved as loose aggregate of carbonate grains (in 
other places it is often cemented or could be recrystallized or partly replaced with 
younger ores). 

The effect of described process, except of ore deposit destruction in the lore 
horizon, is a setting of conditions for origin of ore concentrations. The places of their 
forming are the inter-beds spaces, open during saging of dolomitic massif (Fig. 7). 
They have been infilled with aggregates of Sehalenblende. 

Similar structures are known from many places, commonly located nearby to faults. 
Other group of them is refered to the Tertiary disaggregation of ore-bearing dolomite 
(K. Bogacz et aI., 1973a). They occur in zones, within which the destruction of 
ore-bearing dolomite series have taken place in section up to several tens of meters 
thick and where occurred almost complete leaching of existed there ore concentra­
tions. In some zones, affecting by such process (Fig. 6B) has origined the youngest 
mineralization, represented byI9 .. vermicular" veins of galena within disaggregatcd 
dolomites (see K. Bogacz et aI., 1973a). 
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Fig. 8. The structure of are bodies within the III are horizon 
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The are bodies M3 within the III are horizon in old mine Mat)'tda: 1 - are bodies within the III ore horizon, 
2 - contour of are bodies within the II ore horizon, 3 - faults, 4 - strike and dip of the Triassic beds,S -
Karol shaft 
A - mineralization within the III ore horizon on the ZOT mining area, with location of map M3: 1 -
Paleozoic, 2 - Triassic, 3 - areas with mineralization within the III ore horizon, 4 - location of profiles 
I- IV,S - occurrence of ore aggregates within the D horizon, 6 - axis of the Chrzan6w Depression, 7-
shafts: W - Wlodzimierz, K - Karol 
B - profiles of the III are horizon in the Trzebionkll mine: 1 - limestones. 2 - pelitic and grained dolomites. 
3 - ore-bearing dolomite, 4 - metasomatic are aggregates, 5 - ore veins 
Budowa cial rudnych w III horyzoncie rudnym 
Ciala rudne M3 w III horyzoncie rudnym z niecz)'lUlej kopalni Matylda: 1 - eiala rudne w m horyzoncie 
rudnym,2 - zarys cial rudnych w II horyzoncie rudnym, 3 - uskoki, 4 - bieg i upad warstw triasowych, 5 
- s7.yb Karol 
A - mineralizacja w III horyzoncie rudnym nn obszarze gomiczym ZOT z lokalizacjq mapy M3: 1 -
paleozoik, 2 - trias, 3 - obszary z mineralizacj<) w III horyzoncic rudnym. 4 - lokalizacja profi1ow I-IV, 5 
- WYSI~powanie skupien kruszc6w w horyzoncic rudnym D, 6 - przebieg osi synkliny chrzanowskiej, 7 -
szyby: W - Wlodzimierz, K - Karol 
B - profile III horyzontu rudnego w kopalni TrLCbionka: 1 - wapienie, 2 - doiomilY pclilyczne i ziamistc, 
3 - dolomit kruszconosny, 4 - metasomatycznc skupienia kruszcow, 5 - iyly kruszcowe 
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THE III ORE HORIZON 

Hitherto have been detected seven are bodies within this horizon (Fig. 8). Two of 
them are well recognized, they were exploited in old Matylda mine. Their dimensions 
along strike changed from several hundreds of meters up to about 2 km, but along the 
dip - from several tens up to 200 m, with thickness up to 1.8 m. They differ from other 
described units with their composition, consisting of aggregates of voids infilling type, 
mainly veins and covers on cavern walls. Often noticed phcnomcnon is disaggregation 
of ore-bearing dolomite in surroundings of orcs. 

The recognized bodies from Trzebionka are probably a bit larger (Fig. 8A), 
particularly in thickness (locally over 4 m) . It seems that such thickness is related with 
thickness of series of ore-bearing dolomite in studied profile (Fig. 8B). 

CONCLUSIONS 

The described here deposit of zinc and lead ores from the ore synclines nearby 
Chrzanow corresponds wiU, standart MVT (Mississippi Valley-type - see M. Sass­
-Oustldewicz et aI. , 1982). Among ore deposits on the Silesian- Cracow area the most 
similar one is the deposit in the By tom Syncline (Fig. 20). In both cases they are 
multi-layered deposits, with similar position of orc horizons, in both prevail the 
concentrations of type .,replacement of host rock" (C. Kuzniar, 1929; H. Gruszczyk, 
1956; see also M. Szuwarzy6ski, 1984). The mentioned features differ them from the 
deposits located on the Silesian- Cracow Monocline. It confirms the hypothese of C. 
Kumiar (1929) on possibility of partition of ore province for zones with other 
development of minerali zat ion, placed parallel to norlhern border of the Upper 
Silesian Basin. 

TrallSlared by Grzegorz Czap' .vski 

Zaklady G6rnicze Trzebionka S. A. 
TrzebiniA, u1. Sikorskiego 71 
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Marek SZUW ARZYNSKI 

ZLoiA RUD CYNKUI OLOWIUW OKOLICACH CHRZANOWA 

Stre szczen ie 

Obszar gornictwa rud cynku i olowiu w okolicach Chrzanowa jest c2{:Sciq slljsko-krakowskiej prowincji 
zloZowej. Zasoby metali w obr~bie dawnych i czyrmych pOl gorniczych szacowane sq tu na 3 min t cynku i 
ok. 1,1 mbi t olowiu oraz kilkaset ton srebra, kilkadzicsillt tysiycyton kadmu i ponad 100 tys. t limonitowych 
rod ielaza. Ich eksploatacj~, kontynuowan~ dzis w kopalni Trzebionka, roZPOClyto oa poczqtku XIV w, 

Opisywane zlom wystypujlj W w~glanowych utworach triasu. Utwory te budujll element synklinalny 
zwany niecq rodnq. Niecka, a taki.c wiele spoSrOO wystypujqcych tu uskokOw, powstaly w wyniku ruch6w 
slarokimeryjskich. Wszystkie Ie struktury byly kilkakrotnie przebudowane podczas fonnowania pnedg6rza 
Karpat. 

WipkszoSC kruszcow skupia si~ w pakiecie warslw dolnego wapienia muszlowego 0 gruboSci ok. 40 m. 
W ob~bie lego pakietu widoczna jest tendencja do wystypowania kruszcow w okreSlonych litostralygraficz­
nie warstwach, zwanych horyzontami rudnymi. Poza nimi takic spotykane s4 przejawy mineralizacji, najczy-
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sciej zespoly iyl i iylek 0 skomplikowanej geomctrii i zr6inicowancj g~stoSci, zazwyczaj wyst~puj'lcc w 
strefach uskokowych. 

Wyr6iniono siedem horyzont6w rudnych. W tncch, oznaczonych symbolami I, II, III, znane Sl1 cia la 
rudne nadajl.jce si~ do eksploatacji. Ciala le skJadajq si~ zc skupien sfalerytu i galcny lub lei produkt6w ich 
wictnenia. W skupicru8Ch tyeh kruszce zasl~puj'l skllly w~glanowe lub lei wypclninjq pusle przestrzenic w 
Iych skalach. 

Rozpoznano ok. 90 cial rudnych. Zalcgaj" onc kulisowo: im wyiszy horyzont rudny, tym bliiej ost niecki 
znnjdujq sie skupienia kruszc6w. D1mego lei; najwiykszy zasiyg ma mineralizacja w I horyzoncie, a najrnnicjszy 
- w III horyzoncie . Ciala rudnc w wiykszosci przypadk6w skJada!y si~ zc skupicn sfalerytu typu zastqpicn. 
Inne s),.'upienia kruszc6w, g16wnic iyly i iylki, odgrywnjl} mnicjsz'l roly. Okruszcowane brekcje (najczysciej 
sq to brckcje tcktorucznc) wystypujq wyll.jcznie w II horyzoncic rudnym. W tej samej pozycji wyst~pujll tci 
"robaczkowc" iyly galcny w rozsypliwych dolomilach, uwazanc za najmlodszy przejaw mineralizacji. 

Wszystkie cial .. rudnc odznaczajq si~ plytowq fO n11'l i stosunkowo ostrymi granicami. Rozmiary poszcze­
golnych cial s'l zr67.nicowane. W wiykszoSci przypadkow wahaj'l siy one w granicach ad 400 do 2000 m po 
bicgu i ad 60 do 250 m po upadzic, pay gruboSci ad 1,2 do 1,8 ffi. Napotkano tei kilka wiykszych jednoslck. 
Jednq z nieh bylo eiato z I horyzontu rudnego w kopalni Trzcbionka (ok. 2000 m po bicgu i 1200 po upadtie, 
przy grubosd dochodz~ccj do 6 m). Pozostale mane sq z II horyzontu. 

Wsroo nich znajdujc Siy najwiykszc dalo rudnc na opisywanym tcrenie ijedno z najwiykszych w prowincji 
s lqsko-krakowskicj. lest ono obecnie eksploatowanc w kopalni Trzebionk.1. Jego rozmiary po bicgu wynoszq 
ponnd 5 km, a po upndzic od 0,8 do 2,3 km. Grubosc ciala na przcwaiajqeym obsznrze waha sip od 2 do 6 m, 
a lokalnie, W pobliiu uskok6w, wystypujq "zgrubicnia", w kt6rych wzraSla ona nawel do kilkudziesiyciu 
melrow. 

Opisane zloic rod cynku i olowiu 7. okolie Chrza nowa ujawnia wicle podobicnstw do zlM w nicckach 
rudnych w okolicach Bytomin. W obu prqpadknch sq to zloz.1 wiclowarstwowc, z podobnq lolmlizl.lcj~ 

horyzontow rudnych. W obu lei przeWtli.1j~ skupienia kruszcow typu zasl~piel'l. Odr6inia jc to ad z!6i 
poloionych na monokJ inic s lqsko-krnkowskicj, zw!nszcza zas ad zJ6i olJ,:uskich. 




