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Wojeieck JAROSZEWSKI

Manifestations of hydrotectonics in Zn-Pb mineralization
at Trzebionka mine (Silesian-Cracow zine-lead
ore district, Poland)

Mesostructures of zones of zinc-tead orc mineralizalion in Trzebionka mine sugpest a forced flow of
mineralizing fluids, stimulated by teclonic stresses, insiead of the broadly accepted hydrothermalfkarst
mechanism. The joint aclion of teclonic activity and abnormal fluid pressures was a cause of hydraulic
fracturing of host rocks which in its wm was opening the ways for [urther penctration of the fluid and for
precipitation of its mineral content during phases of pressure drop.

INTRODUCTION

Long-time tradition of investigation of zinc-led sulfide deposits in the Silesian-
Cracow arca makes it hard for a casual observer fo enter the debate. However, a look
not restricted by routine may help to become free from seasonal ,research fashions™.
For the ores mentioned (classified as Mississippi Valley-lype), a dominant idea to
explain their origin is, since the beginning of the seventies, the idea of hydrothermal
karst (K. Bogacz et al., 1970; M. Sass-Gustkiewicz, 1975, 1985, 1988; S. Dzutynski,
1976; M. Sass-Gustkiewicz et al., 1982). In a comumon opinion, an impottant part is
played also by the ores of hydrothermal/metasomatie origin.

According to a working hypothesis assumed hy the present author, considering the
genesis of hydrothermal ores one should not ignore an essential energetistic factor:
tectonic stresses and abnormal pressure of mineralizing fluids, evoked hy them (comp.
W. Jaroszewski, 1986). Slrange enough, apart from seismic pumping (R. H. Sibson ct
al., 1975), aclive tectonic factor has not been taken into account hy investigators of
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Fig. 1. Verlical dip-slip fault (FF) with a fault drag and internal shearing of strata on the upthrown side and
wilh brecciated downthrown side

Uskok progowy (FF) z fleksurowym ugigciem i wewngtrznym poécinaniem warstw w skrzydle wiszgeym oraz
ze zbrekcjowanym skrzydlem zrzuconym

Silesian-Cracow Zn-Pb province, including those who were analysing just the sources
of energy (A. Wodzicki, 1987). Tectonic dynamics and migration of hydrotherms must
not be connected (and coeval), but their correlation is highly probable. Moreover,
tectonic stresses may be energetistically elfeclive even without accompanying struetu-
ral rearrangement (folding ete.).

What regards methodology, the author has concentrated so far upon mesostructu-
ral eontext of ore deposits. This aspect was rather neglected by former investigators,
exeept for works of §. Kibitlewski and E. Gérecka (a.0., S. Kibitlewski, E. Gdrecka,
1988; E. Gorecka et al., 1991). It was the experience and cooperation of the last
authors, as well as the kindness of Mt M. Szuwarzyfiski, which enabled the present
author to collect his observations in the Trzebionka mine, Majority of data came from
the mining blocks no.no. 4252, 4253 and 4352 (see S. Kibitlewski, 1993, Fig. 1).

STYLE OF FRACTURE TECTONICS

The tectonic/hydraulic conditions of mineralization can be somewhat enlighted by
studying natural conduits for trans-bedding citculation: faults and joints. The faults
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Fig. 2. Ore mineralization (dolted), parily predisposed
by fraclures {f), bul also penetraling into the rock as a
net of irregular ore veins (o)

Okruszecowanie (partie zakropkowane), czgsciowo
zdeterminowane przez spgkania (f), ale takfe przeni-
kajace w pglab skaly w postaci sieci nieregulamych zyl
kruszcowyeh (0)

in Trzebionka moslly show dip-slip kincmatics and a rclatively ductile style: some fault
drag, anostomozing course of the fault surface, cven initial cleavage (Fig. 1). As it has
becn known since a long time, fault fissures in ore-bearing dolomite have nhot became
a site for a mass mineralization, but they had to make ways for hydrothermal (Juids
ascending from the depth. Judging from the described character of faults, those were
not conduits open for free circulation, and the less — karstified openings. In this
conncotion some earlicr signals are worlh attention about association of the minerali-
zalion with reverse faults (C. Haratezyk et al., 1971) — the signals confirmed more
recently (E. Gérecka, 1991).

The paradox of a week permeability of the fraeture conduits is even more striking
in the case of joints. It can be taken for granted that alrcady in catly phases of ore
mineralization a net of systematic joints existed, which was loeally used as routes of

Fig. 3. A bed of dolomile al the roof of a gallery, showing relalively regular nel of syndiagenetic joints
Lawica dolomiln w stropie chodnika, ujawniajaca doié regulamg sicé spgkan syndiagenetycznych
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fluid migration and sites of ore deposilion. However, situations as in Fig. 2 indicate
that the fracture conduits did not compete radically with the penetration of mineraliz-
ing solutions through the rock. This fact becomces comprehensible if character of the
eatly fractures is taken into account. Namely, in carbonate sequence cropping out in
Trzebionka mine, a rather regular net of syndiagenelic fraclurcs has been found,
particular fracturcs being infilled by scdiment (Fig. 3). Most of those fraclures {joints)
are completely sealed, although their traces on all bed surfaces may be quite distinct.
Just those tighr planes of no more than slightly facilitated filtration were tracing the
routes for mineralizing fluids (together with irregular {ractures, bedding surfaces and
en masse penetration through the rock), since prevailing (rends of diagenelic joints
(about 1135 and 25% correspond with sirikes of many steep veins. True, some fracture
conduits could have not been marked by deposition of minerals (comp. R. Blajda,
1583), but, if an open fracture space did play in that lime an essential role, the observed
mineral penetration of closed fracturcs must had becn doublful.

MESOSTRUCTURES OF MINERALIZED ZONES

Associalion of a part of ore concenlrations with strongly fracturcd or even brecei-
ated parts of ore-bearing dolomiles is rather obvious. It must not ccrlify, however, the
traditional idea on open rock voids, produced by tectonic extension or hydrothermal
karst and making free way for mineralizing fluids. In Trzcbionka inine there are
numerous zonhes of very sirong breccialion and faull shearing devoid of any traces of
mineralization. In no one of the ,knots of mineralization™ (especially rieh of ores) the
author found proofs for collapse origin of fracture systems and of breccias, in particu-
lar, the corresponding space contouts, True, it is rather hatd to find them even in the
material considered to be classic for the hypolhesis of hydtothermal karst (e.g. M.
Sass-Gustkiewiez, 1985).

On the contrary, there are many forms of fraclures and veins which sugpgest
non-meehanical and non-karst origin. Oue of them is shown on the Fig. 4. We have
to do here with an intense, multidireetional fracturing of a horizon within ore-bearing
dolomite, lithologically the same as surtounding roek, The fracturing has not in-
fluenced the adjoining beds, nor has it changed the vertical joints within them, and the
contact surfaces of the fraetured horizon arc very irregular: hence, the crushing of rock
could not have resulted from a purely teclonic process. At the same lime, it bears no
features of collapse phenomenon: neithet in the fracture pattern, nor in the distribu-
tion of potential voids (filled with sphalerite), nor in the shape of ecxternal contour,
Instead, there are conspicucus symptoms of aetion of coneentrated bursting forces:
the radial fracture patlerns, interfering one with the other. Some of the fractures are
oecupied by sphalerite veins, bul majority of the ore has concenirated along a half-cit-
eular edge of the radial/concentric systems. At the point where two such systems
eonverge, a wide strip of ore branches out, narrowing downwards and being full of
minot toek fragments.

In this author’s opinion, the picture as above (similar to many others) may rceeive
the best explanation on the base of the theory of hydraulic fractuting, i.c. assuming an
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Fig. 4. Fragment of a horizon radialfeoncentric fracluring within the ore-bearing dolomites. The orcs
(dolled) — mainly sphalerite

Fragment horyzontu radinlno-koncentrycmego spgkania dolomitéw kruszconodnyeh, okruszcowanego
glownie sfalerytem (partie znkropkowanc)

abnormal pressure of ore-bearing solutions, which were pumped through the rock
massif and which stimulated the process of rock [racturing in places with concentrated
flow and with favourable slate of tectonic stress. This process was pushing ways for
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Fig. 5. The fractured ore-bearing dolomite wilh angular
voids (parly coated with sphalerite — doetled) and with
a nest of cemented products of probable hydrocataclasis
()

Spekany delomit kruszconoény z pustkami o kanciastych
ksztattach {czgSeiowo wyscielonymi powloczky sfaleryto-
wj — zakropkowane) i z gniazdem scemenlowanych pro-
dukiéw prawdopodobnej hydrokataklazy (#)

further penetration of the fluid, according to a mechanism best described by W. I.
Phillips (1972}, at the same time creating conditions for cyclic precipitation of the
minetal content duting the drops of fluid pressute. That is why the ore has becn
concentrated at the front of propagation of the fracture systems. In a more general
sense, the same mechanism seems to ptovide a best explanation for pulsational nature
of mineralization process (comp. M. Sass-Gustkiewicz, 1985).

Manifestations of action of hydrofracluring processes are not restricted to local
geometties of fracture systems. For instance, there exist some interesting forms of
crushing of the ote-bearing dolomite in spots far from any distinet tectonic disturban-
ces as well as any karst-like openings. Those forms consist of tightly adjoining rock
fragments, but with a number of angular voids between them, sometimes coated with
a thin mineral cover (Fig. 5). In the author’s view, the phenomenon like this cannot
be produccd by massive katst dissolution (,triangular caves” — M. Sass-Gustkicwicz
et al., 1982}, but rather by hydromechanical disintegration of rock fragments between
fracture walls and then by pushing out or by sccondary solution of the products.
Probably not by a chance, ncar the voids some angular ot itrcgular nests appear, filled
with fine crushed or mylonitised dolomitic material (Fig. 5). Elsewhere, the same
phenomenon oceurs even in massive rock (Fig. 6). The shapes of the nests as well as
the type of their infilling exhibit a close analogy to hydrocataelastic formations
described by W, Jaroszewski (1982) from the sole of KriZzna Nappe Overthtust in Tatra
Mountains, nota bene developed in similar lithologic context. In spite of appearances,
tectonic dynamics has played a sccond-order role in those phenomena, and this was
rather not a direct influence, but an action evoking abnormal pore pressures. In this
respect, the situation in course of Zn-Pb ore-forming processes in Silesian-Cracow
region must not have been much different.

Since the shape of the nests of hydrocataclasis may be even more complex than that
of karst caves, the standard morphological argument for collapse origin some breccias
(M. Sass-Gustkiewicz, 1974} partly loses its value. There is an interesting contribution
to the whole question made by J. Motyka and M. Szuwarzyfiski (1989), who described
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Fig. 6. A nest of finely ¢rushed and somewhat cemented dolomitic material within a sequence of strongly
stratified dolomites, which exhibit symptoms of metasomalic changes

Gniazdo drobno skruszonego i nieco scementowanego materialu dolomitowego w obrgbie pakietu dolomi-
16w wyrainie warstwowanych, wykazujacych objawy zmian metasomatycznych

(from the same ore deposits) some rock volds, after those authors, produced by
bubbles of a pressurized gas. When such a void was cut across, a burst of gas with loose
rock fragments followed. It should be noted here that the notion of hydrocataclasis
applies not only to action of liquids, but also to that of gases.

‘What regards stratiform deposits, interpreters tend to ascribe metasomatic otigin
to them (see e.g. M. Sass-Gustkiewicz, 1985). Also this opinjon raises some doubts in
Trzebionka mine, at least in the form, according to which the metasomatosis went
ahead of the process of massive ore mineralization {,initial and mature karst deposits”
— M. Sass-Gustkiewicz, 1985, 1988). The question is, why the ore bodies, dispersed
in bed-like manner within the types of dolomilic rocks usually considered as metaso-
matic, exhibit at places some forms evidently determined by fractures, although the
fractures themselves underwent partial or full obliteration (Figs. 7, 8). It looks like, at
least some ore bodies had already existed, before the metasomatic changes of rock
material {dolomitization of litnestones, recrystallization of primary dolomites) took
place, and even the veryprocess of chemicalreplacement was predisposed to an extent
by an earlier net of fractures, not always harmonized with bedding (Fig. 8). The bedding
surfaees themselves, which must have traced out the course of many stratiform bands
of galena nodules, are often hard to discemn, as if some primary, solid veins have
experienced a disintegration in time of [ater metasomatosis, together with oblitera-
tion of determining surfaces of beds (Fig. 7.).

Particularly significant is the faet, that such solid, ,layered™ ore bodies reach their
best development at the places, where mesostructural picture tells about evident
tectonic dynamism in time of tineralization. The meost interesting of those places are
shown on the Figs. 9 and 10. The Fig. 9 shows a set of dolomite beds, intercalated by
wayers” of galena, galena and sphalerite, rock inclusions and sulfides or secondary
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Fig. 7. Forms of ore miveralizatica by galena (g) and sphalerile {5) within a solid dolomite (d) and m a
dolomitic rock metasomutically changed (m); f— minor faull with E-W sirike

Formy okruszecowania galeng (g} i sfalerytem (s) w litym dolomicie (d) i w zicmistym produkcie przemian
metasomatyczaych (m); f — drobny uskok o przebicgu rdwnoleznikowym

hydroxides of iron. The dolomite beds have been cut by dense, inclined fractures of
LSigmoidalkliftung™ type (G. H. Wagner, 1967), which suggest a slip along bedding
sutfaces. The orc minerals locally penetrate the fractures, which are considered in
teclonics as lypically tight disjunctions, perhaps resulting from relatively ductile
deformation.

Within the same complex of béds, at a distance of 30 m, we find still more evident
symptoms of subhorizontal {ectonic transport, with the same kinematics (generally to
W) — Fig. 10. The mincral siripes, together with the bedding surfaces, form here
typical duplex pattern (S. E. Boyer, D. Elliott, 1982). It seems impossible for so
complex vein system to originate by a passive reproduction of the duplex pattern of
slip surfaces. One should rather assume that the mincralization took place along with
the tectonic dynamics (of typically contractional character). That is the reasonable
explanation for the exceptional development of ,layered” ore bodies at the foreground
of the duplex structure — area supplied with streams of fluids squeezed out of the rock
massif in time of the duplexing. This interpretation is corroborated by other signs of
interbed shifts, recently rcgistered by some investigators (e.g. E. Gorecka et al., 1991).
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Fig. 8. Symptoms of fracture detcrmination for ore mineralization (s) and for metasomatic changes (m)
within micritic dolomite (d). Bedding in dolomite (5) disagrees with a set of low-angle fractures

Objswy szezelinowego uwarunkowania mineralizacji (s) [ zmian metasomatycznych (m) w obrebie dolomitu
mikrytowego {d). Ulnwicenie dolomitu (5) niezgodne z zespolem spgkan pologich
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Fig. 9. .Layercd™ ore bodies (0) aL the contacts of beds in ore-besring dolomite. The beds are cut by dense
joints, partly of sigmoidal type (/)
oPokladowe™ ciala rudne (o) na granicach lawic dolomilu kruszconosnego, pociglych gestymi spg,kamamJ
czgsciowo lypu sigmoidalnego ()
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Fig. 10. Duplex structure expressed by a pattem of mineral veins (v}
Struktura dupleksows widoczna w ukladzie Zyt mineralnyeh {v)

STRUCTURE OF ORE VEINS

A research on this question obviously demands a cortesponding refinement of
methods. Here the author would merely mention that many of the ore veins, including
those ,layered” ones, seem to represent the dilational type, i. e. one resulting from
extension of host rock, and not by its replacement with the vein substance. Strictly
symmelric structure of matry veins (sphalerite at the edges, galena inside), at places
emphasized by a central seam (Fig. 11), is one of arguments in favour of that view.
Instead of the seam, a strip of aleuritic dolomitic substance often occurs, regarded by
most investigators as ,internal sediment” deposited by ore-bearing solutions. In
opinion of this author, however, many of those ihclusions of hen-ore matter inside the
veins represent rather remnants of rock fragments separated from walls of the veins
in the course of episodic fracturing of crack-seal type (comp. e.g. I. G. Ramsay, M. L
Huber, 1983, p. 241). Such fraginents nafurally must have been especially sensitive to
intense chemical and petrostructural tranformations. The above interpretation ac-
cords with a tendency of sphaleritc shells to develop radial structure (Fig. 11). Since
therc ate often no proofs for empty space inside growing vein, the radial sttucture
suggests synkinematic growth of a part of the vein fillings. As it is also worth mention-
ing, the crack-seal processcs offer a simplest explanation for so-called multiple bree-
cias, known in Silesian-Cracow Zn-Pb deposits (c.g. M. Sass-Gustkiewicz, 1985, p.
32).

Incidentally speaking, eventual existence of a regional rhythm of mineral sueees-
sion (M. Sass-Gustkiewicz, 1975) eould be much casier harmonized with the hydro-
tectonic model (where the penctration of fluids is realized by teetonically foreed
wpulses” of a great extent), than with the karst circulation — in terms of its natural
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Fig. 11. Internal struclure of galena (g) and sphalcrite (s) veins; the veins run parallel or cross the bedding
of host rock

Budowa wewngtrzna zyl galeny (g) i sfalerytu (s), przebiegajgcych réwnolegle i poprzecznie do poziomego
ulawicenia skaly olaczajgec)

diffcrentiation and regional dispersion. The same js truc for a zonal/conceniric
distribution of minerals within parlicular nests of cre-bearing breccias (M. Sass-Gust-
kiewicz, 1985, p. 36-38), as well as for alfinity of the ores froin Palcozoic and Mesozoie
rocks (E. Gorecka, 1991).

CONCLUSION

A number of structural indications from the Trzebionka minc suggest conditions
of forced and not free flow of mineralizing solutions, at least during some phases of
the zinc-lead ore-forming processes. Some proofs, although local, also exist for
tectonic dynamics of contractional style as a rcason of Lhe abnormal pressurc of
ore-bearing fluids. Faults and joints were mostly tight at that ime and were being nsed
only due to the high fluid pressures, more as transfer conduits than as places of
deposition of mineral content (earlier suggestions for such a role of the fractutes: R,
Blajda, 1983; S. Kibitlewski, E. Gérecka, 1988). The places predestined for preeipita-
tion of ores were those, where the fluid flow was meeting special obstacles or where
growing dimension of flow was exceeding permeability of the routes of eoneentrated
filtration. Tn such plaees it was eoming to episodic hydraulic fracturing aceornpanied
by sudden drops in fluid pressure, when the mineral substance was deposited. At least
a part of orc bodies of ,layered™ type has probably similar origin. At least a part of
them originated before the wave of metasomatic transformations of rock environment.

The above suggestions ate virlually opposile to the commonly accepted, hydrother-
malfkarst model of ore conccntration, which places the fraditional stress on the open
spaces in rock, produced by leaching or collapse and being passively occupied by
mineral solutions. However, the present author docs not intend to negate neither the



252 Wojciech Jaroszewski

existence of palcokarst in ore-bearing horizon of Silesian-Cracow Zn-Pb province,
not a role of it in ore-forming processes. The fact of the matter is only that this role,
at least in mining field of Trzebionka, could have been much smaller, than it appears
from the broad acceptance of karsl model. It cannot be excluded, that the metasomatic
mechanism of ore mineralization have becn over-appreciated, too.

A possible confirmation for an essential partieipation of the hydrotcctonic mech-
anism would have some prospecting eonsequences. From that perspeclive, we should
point our attention not to those parts of a rock massif, which were structurally
predisposed to a loosening (in time of mineralization), but, on the contrary, to those,
where contractional tectonie eonditions helped to reach the high fluid pressures, and
whete hydraulic conditions made possible a necessary refilling of the fluids at the same
time. Pethaps just such a coincidence has determined the location of the rieh Trze-
bionka deposit within Chrzanéw Syneline.

The observations made so far suggest a validity of the mentioned rules also in local
seale. For instanee, a privileged development of ore mineralization in downthrown
fault blocks (E. Goreeka et al., 1991) deserves attention, because the downthrown side
of a fault usually exhibits a higher level of stress (during the faulting as well as later
on). The phenomenon of rhythmie spatial distribution of ores (R. Blajda, 1991) one
could interpret, after that author, as a result of so-called equidistant disjunetions in
the substratum. However, the striking analogy perhaps is not incidental whieh exists
between R. Blajda’s observation and zonal arrangement of reeent tectonic stresses
(associated with zonal distribution of jointing), found in limestones of Crimea by E.
S. Shtengelov (1980). In world literalure one can also find many striking examples of
a direct eorrelation between concentration of Zn-Pb ores and the most tight and
stressed parts of tectonie structures (see e.g. A.Johansson, 1984, p. A-5).

A loeal character of described observations prevent referring them to a mote
general, regional background. However, it seems natural to seek energetistic impulses
for mass migration of hydrothermal fluids in tectonieally active Carpathian Belt (no
matter whether the mineralized solutions liad their source in brines of Silesian
Carboniferous, as tccently assume a numbet of authors). Notwithstanding calegorieal
slatements of A. Wodzicki (1987), age of Zn-Pb mineralization has been by no means
deeided, and moreover, the documented dynamics of the Carpathians covers now such
a long time, that its correlation with almost all potential ore-forming phases appears
possible. In this context, an association scems interesting with the idea of J. Liszkowski
(1989) on orogenelic-descensive model of salt concentration in the Carpathian Fore-
deep. In the case of Zn-Pb deposits we should have to do with an ,orogenetie-aseens-
ive” modcl.

Translated by the Author

Instytut Geologii Podstawowej
Uniwersytetu Warszawskiego
Warszawa, al. Zwirki | Wigury 93

Received: 31.12.1992
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Wojciech JAROSZEWSKI

PRZEJAWY HY DROTEKTONIKI W PROCESACH OKRUSZCOWANIA Zo-Pb
WEOPALNITRZEBIONKA

Streszczenie

Dominujgeg od dwudziestu lat konwencjg interpretacyjng dla genezy okruszcowanis Zn-Pb w $lgsko-
-krakowskim regionie zlozowym jest idea krasu hydrotermalnego. Obserwacje tektoniczno-mezostrukiu-
ralne przeprowadzone w kopalni Trzcbionka kolo Chrzanowa nie zgadzajg sig z (ym podejsciem. Wskazuja
one, Ze naturalnc drogi ascenzji roziwordw hydrotermalnych, kidrymi musialy byé szczeliny uskokowe (fig.
1) i spgkania (fig. 2), podczas mineralizacji odznaczaly sig stabg deoinoscia, a Znaczma czgse spekart ciosowych
miala nawet charakicr syndiagenetyczny (fig. 3). Penctracja fluidéw kruszconosnych w obreb tych zwartych
plaszezyzn Swiadezy 0 wysokim cisnieniu przenikajqcego osrodka. Jezeli chodzi o migracje poziomg fluidow,
w Trzebionce brakuje wskazdéwek na isloing rolg kanaléw czy komér krasowych, obecne sg natomiast formy
pgkania i minemalizacji sugerujgce akeje skupionych sit rozsadzajgeych (fig. 4), kidre naleZaloby odnosié do
mechanizmu pekania hydraulicznego (Aydraulic fraciuring). Nie rzadkie sg tez przejawy zaawansowanef
postaci tego procesu, czyli hydrokataklazy (fig. 5 i 6), nasuwajgce analogie ze zjawiskami znanymi ze strefy
nasunigcia kriznianskiego w Tatrach.

Pewne wytpliwosci budzi takie tradycyjny poglad, zgodnie z kiérym przemiany melasomalyczne wy-
przedzaly zwarty mineralizacje rudng. W obrebie zmctasomatyzowanych 1ypdw skalnych istniejy bowiem
drobne ciala kruszcowe wyraZnie zdeterminowanc szczelinowo i utoZone warstwowo, mime ze predysponu-
jace je powierzchnie niecigglosci ulegly zupelnemu lub czgSciowemu zatarciu (fig. 7 i 8), zapewne podczas
proceséw metasomatycznych. Réwniez sam zasigg zmian melasomatycznych wykazuje uwarunkowanie przez
spekania (fig. 8).

W kopalni istnicjg tez lokalne, ale wyraziste, przejawy bezposredniego wptywu dynamiki teklonicznej na
proces ckruszcowania, w postaci wyjatkowo silnie rozwinielych ,pokladowych™ cial rudnyeh (fig. 9) na
przedpolu strukiury dupleksowej (fig. 10). Ta oslainia wiaZe si¢ z poslizgami migdzylawicowymi; spigirzajgey
sig dupleks powodowal przetlaczanie mas zmineralizowanego fluidu wzdluz powierzchni migdzylawicowych
i 2asilang przez nie, obfity precypitacjg. RownieZ struldura wewngtrzna niekidrych Zyt pokladowych™ i
stromych, analizowana mezoskopowo (fig. l1), sugeruje nie melasomatyczny, leez dylatancyjny proces
znjgcia przestrzeni przez substancjg mineralng.

Obserwacje w kopalni Trzebionka nie pretendujy do vogdlnienia na caly prowincje ztoZzowy i do
wyeliminowania roli krasu hydrotermainego w procesach okruszcowania. Nakazujg one jednak wigkszg
uwage dla czynnikéw: tekionicznego i cidnieniowo-hyraulicznego, ktére w wielu przypadkach miaty zapewne
decydujace znaczenie. Ewcnwalne polwierdzenie roli tych czynnikéw zmuszaloby do rewizji kryteriéw
poszukiwawcezych: perspektywiezne bylyby jui nie strefy sirukturainego rozluinienia, jak to nakazuje tra-
dycja, lecz strefy najwigkszych naprezen i cisnien hydraulicznych, a wige czgsto struktury kontrakeyjne lub
ich bliskie sgsiedziwo. Niekidre dane makrostrukiuralne z prowineji §lasko-krakowskiej sugerujg stusmogé
tego przypuszezema. Jezeli chodzi o geperalne #rddlo napigé tektonicznych, zasilajgee energetycznic proces
migracji hydroterm, najlogiczniej byloby upatrywaé je w mobilnym pasie karpackim — bez wzgledu na
syluacie rezerwuaru roztwordw mincralizujgeych.



