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3 1st SaltAges Conference 

Foreword 

Dear Participants, 

 

This field trip guidebook accompanies the 1st SaltAges Conference and is intended as a resource for those 

joining the post-conference excursion through the Carpathian foreland basin. The selected stops offer a unique 

opportunity to explore the interplay between tectonics, sedimentation, and evaporite processes in one of 

Central Europe’s most geologically intriguing regions. 

The first day is devoted to the Wieliczka Salt Mine, a UNESCO World Heritage Site that stands as a 

remarkable Miocene evaporite deposition and subsequent deformation. In addition to its historical significance, 

the mine presents a rare chance to observe the structural complexity of salt in a foreland basin setting and to 

consider the broader tectono-sedimentary framework that enabled its formation. 

On the second day, the route leads through the Ponidzie region, situated along the northern margin of the 

Carpathian foreland basin. A series of stops: Gacki, Skorocice, Siesławice, Chotel Czerwony, and Wiślica 

showcase Neogene and Quaternary deposits that reflect the basins evolving subsidence history and the 

influence of the adjacent orogen. 

We wish you an inspiring and enjoyable time in the field, filled with insightful observations and stimulating 

discussions.  

 

The Organising Committee 
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1. Short introduction 

Structure and evolution of the Miocene 

Carpathian foreland basin  

The Outer Carpathian fold-and-thrust belt (Fig. 1.1) is 

built of Tithonian to middle Miocene mostly marine 

sediments deposited in several sub-basins, differing to 

some extent in their facies development (e.g. 

Książkiewicz, 1972; Koszarski, 1985; Oszczypko and 

Ślączka, 1985; Ślączka et al., 2006).  

Sedimentary cover, formed within the Carpathian 

basins, has been detached and tectonically transported 

towards the foreland, and now forms fold-and-thrust 

belt, characterized by very complex compression-

induced structure, with several nappes related to sub-

basins / depositional zones such as Magura, Dukla, 

Silesian, Subsilesian, and Skole nappes / units (Fig. 1.1; 

e.g. Książkiewicz, 1972; Nemčok et al., 2001; Gągała et 

al., 2012). 

The Carpathian foreland basin formed in front of the 

emerging Carpathian orogenic wedge (Oszczypko, 

1996, 2006; Oszczypko and Ślączka, 1989; Kovac et al., 

2007; Oszczypko et al., 2006). In Poland, Carpathian 

Piotr Krzywiec 

Fig. 1.1 Carpathian fold-and-thrust belt and associated Neogene basins (Kovač et al., 2007). 
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foreland basin is superimposed on two very different 

regional tectonic units: the East European Craton and 

the West European Platform, divided by the Teisseyre-

Tornquist Zone (cf. Krzywiec, 1999, 2001; Oszczypko 

et al., 2006). Such peculiar position led to a rather 

different tectono-sedimentary evolution of various part 

of this sedimentary basin. In the western and central 

segments of the Polish Carpathian foreland basin (its 

part located between Polish-Czech border and Rzeszów) 

subsidence was driven primarily by flexure of the lower 

plate, while in the eastern segment (and further in 

western Ukraine) subsidence was primarily related to 

substantial extension caused by Badenian-Sarmatian 

reactivation of deeply rooted faults of the Teisseyre-

Tornquist Zone (Krzywiec & Jochym, 1997; Krzywiec, 

2001; Oszczypko et al., 2006; see also below). Along 

some of these faults, such as for example Ryszkowa 

Wola fault zone that straddles Polish-Ukrainian border, 

minor Sarmatian strike-slip movements have been also 

documented (Krzywiec et al., 2005). 

The Carpathian foreland basin could be divided into two 

zones: (1) the inner zone, that is currently located 

beneath the Carpathian nappes, and (2) the outer zone in 

the Carpathian foreland (Ney et al., 1974). In the outer 

zone, that will be examined during the field trip, small-

thickness sandy-mudstone sediments of the Baranów 

Beds strata were deposited in the middle Badenian, 

followed by extensive evaporites (Wysocka, 1999; 

Czapowski, 2004; Peryt, 2012). The main part of the 

sedimentary fill of the Carpathian foreland basin in 

Poland consists of the upper Badenian and Sarmatian 

siltstones and claystones interlayered by poorly 

consolidated sandstones, mostly of deltaic or shallow 

marine origin (Krzywiec, 2001; Ney et al., 1974; 

Oszczypko et al., 2006; Porębski et al., 2002). The 

Miocene Carpathian foreland basin infill in Poland is 

characterized by a very diversified thickness, ranging 

from few hundreds of meters in the west to up to 

approx. 3.5 – 4 km in vicinity of the Polish-Ukrainian 

border (Krzywiec, 1999, 2001; Ney et al., 1974; 

Oszczypko et al., 2006). 
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2. Field trip itinerary 

On the first day, we will explore the Wieliczka Salt 

Mine (Stop 1.1, Fig. 2.1), one of the most famous and 

historically significant salt mines in the world. This 

UNESCO-listed site provides an exceptional record of 

the Miocene evaporite-forming environment, 

deformation structures within the evaporites, and the 

long history of salt mining in the region. Discussions 

will focus on the tectonic and sedimentary evolution of 

the Carpathian foreland and its role in salt accumulation 

and deformation. 

On the second day, we will visit the Ponidzie region, 

located northeast of Kraków at the northern rim of the 

Carpathian foreland basin. This area exposes a range of 

Neogene and Quaternary deposits that document the 

basin's subsidence history, sedimentary processes, and 

the influence of the Carpathians on foreland evolution. 

Key stops are: Gacki (Stop 2.1), Skorocice (Stop 2.2), 

Siesławice (Stop 2.3), Chotel Czerwony (Stop 2.4), and 

Wiślica (Stop 2.5). 

Fig. 2.1 Field trip stops at the background of the simplified geological map of S Poland (after Rühle et al. 1977, modified). 1 – 

Paleozoic, 2 – Triassic, 3 – Upper Jurassic, 4 – Lower Cretaceous, 5 – Upper Cretaceous,  

6 – Cretaceous and Palaeogene of the Carpathian flysch, 7 – Neogene); 8 – main faults; 9 – northern margin of folded Neogene 

foreland basin deposits; 10 – frontal FTB Carpathian thrust; 11 – field trips stops.  
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3. Wieliczka Salt Mine 

3.1 History of the preservation and opening to the 
public of the historic salt mine in Wieliczka 

Jan Godłowski 

Nowadays in Wieliczka are two entities operating in the 

mine: Kopalnia Soli Wieliczka S.A.(Wieliczka Salt 

Mine state joint-stock company), which is a former 

mining company and currently deals with securing 

mining pits and commercial tourist service on the 

Tourist Route, and the Cracow Saltworks Museum, 

which has its exhibition on the third level, 135 metres 

below ground.  

The rock salt mines in Wieliczka and the nearby 

Bochnia in Poland, were established in the second half 

of the 13th century. It is estimated that during 750 years 

of mining activity in Wieliczka, ca. 9 million cubic 

metres of workings were created. At the time of 

production shutdown in 1996, there were 245 km of 

corridors located on nine levels. “Cracow Saltworks”, as 

the mine complex was known through its history, were 

already visited in the late Middle Ages. Especially the 

workings of the Wieliczka Mine with their huge 

chambers were widely admired and greatly appreciated. 

The Wieliczka salt deposit is unique on the world scale 

considering its form. The salt lumps in Wieliczka are a 

result of compression of the salt deposits consequential 

to tectonic movements connected with the uplifting of 

the Carpathians. These salt lumps were hollowed out by 

miners and what left was a thin protective layer of salt 

on its boundary, like a shell of a blown egg. In such a 

way large chambers were created, whose heights reach 

tens of meters in several cases. These extraordinary 

underground spaces attracted visitors as early as in the 

Fig. 3.1 Cracow Saltworks Museum in Wieliczka - geological exhibition (photo by D. Kołakowski). 
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15th century. Since the 16th century, Wieliczka has 

been a target of explorers, travelers – tourists, who later 

described their impression of the kingdom of salt. In 

1774 a guest-book was introduced, so already then, in 

the second half of the 18th century, the first tourist route 

was in existence in a basic form. A real development of 

organized tourism took place in the 19th century. A 

tourist route was therefore mapped in the active mine, 

which over the last two centuries has been 

systematically enriched and extended with new mine 

workings as an additional tourist attraction. The best 

example of meeting the tourists’ expectations is the 

widely admired, and constantly evolving in terms of 

interior, St. Kinga’s Chapel. The chapel was founded at 

the end of the 19th century as part of the then tourist 

route and is one of its main attractions up to this day. At 

the end of the 18th century, the mine was yearly 

frequented by about 120 people, in 1876 the number of 

them was already 3717, in 1965 – over 500 thousand, 

and in 2005 it exceeded for the first time the level of a 

million visitors a year. Currently, the Wieliczka Mine is 

visited by over 1.7 million tourists every year. 

After World War II, in the late 1940s, there were plans 

for liquidation of old chambers and of lixiviation of 

their remained salt shells. A local teacher of drawing, 

Alfons Długosz, initiated actions aimed at protecting of 

this oldest part of the mine against destruction. He 

commenced penetration of old workings and gathering 

of old mining equipment found in them. In such a way, 

he brought about the establishment of the Cracow 

Saltworks Museum in 1951 and he became its first 

director. The Museum has functioned up to this day. In 

1966, the first underground museum exhibition was 

opened in chambers provided to the Museum by the 

Mining enterprise. The authentic mining machines, 

scattered about the mine, were gathered to form a 

unique – world’s biggest – collection of mining wooden 

winding machines - horse treadmills from the 17th and 

18th centuries, presented in the form of a heritage park. 

Strivings of the Museum resulted, in 1976, in a large 

portion of the mine (levels 1-8) being taken under 

protection and entered into the Register of Historical 

Monuments. In 1978 the Wieliczka Salt Mine was 

inscribed on the first UNESCO World Heritage List. 

Among the first 12 sites from all over the world, there 

were two from Poland: Historic Centre of Kraków, 

along with the Royal Caste on the Wawel Hill, and 

Wieliczka. The Wieliczka Salt Mine was the first, and 

for a long time the only one, industrial heritage site on 

the UNESCO list. It is worth noticing that the mine in 

Wieliczka was, until 1996, a fully operational 

production facility. The UNESCO entry covered the 

first 5 levels, thus less than the entry in the Register of 

Historical Monuments. In 1994, the mine gained an 

additional protection and was inscribed on a special list 

of properties of exceptional historical value for Poland 

as a Monument of History.  

Fig. 3.2 Saurau chamber (photo by D. Kołakowski). 
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In the 1990s, the production in Wieliczka was no longer 

payable and the mining was stopped. Presently, the salt 

manufactured in Wieliczka comes from disposal of 

brine, necessary for mine drainage. The decision about 

the liquidation of production was preceded by a series of 

catastrophic flood threatening with the destruction of the 

mine and leading to damages on the surface of the earth 

as well. In the years 1989-1998 the mine was on the 

UNESCO List of World Heritage in Danger. The 

decisions of the 1970s and later time presented 

unambiguously the will of the Polish State, according to 

which this extraordinary monument should be preserved 

and made available for visitors, also after the production 

is stopped. In 2013, the UNESCO inscription was 

extended to the Salt Works Castle in Wieliczka and the 

Bochnia Salt Mine which before, as a monument, was 

also protected. The mines as a monuments are subject to 

a conservation protection. Since July 2017, the function 

of Monuments Conservator of the Cracow Saltworks, 

covering both of the historic mines in Wieliczka and 

Bochnia, is performed by the Museum director, who 

enjoys full substantive support of the Museum 

employees, including historians, mining engineers, 

geologists. In order to preserve the mine for next 

generations, retain it as a witness of history, protect its 

mining heritage, we mean the protection of both the 

aboveground infrastructure and, above all, its 

underground part. However, as underground sites, the 

mines undoubtedly have a number of common features 

that we should protect. The Wieliczka example can 

illustrate for us what elements are protected by us, i.e. 

the workings: chambers, galleries, shafts and pit-holes 

with their casings, support structures, etc. In addition to 

the workings themselves, we are also protecting the 

preserved original sidewalls with the traces of mining 

works, as well as the historic layout of the workings, the 

workings adapted for sacral purposes with their 

decoration, as well as the monuments and sculptures 

built and made underground, commemorative plaques, 

the left mining machinery and tools, and the 

infrastructure, including transport or ventilation 

infrastructure, which has to work normally. In the 

Wieliczka mine, in the workings which are inaccessible 

for visitors, there are still wooden devices, remaining in 

situ and excellently preserved. It would be perfect to 

lead to such a situation in which they could be seen in 

their original, authentic location.  

As I mentioned at the beginning, there are two 

independent but cooperating entities on the premises of 

the Wieliczka mine: Kopalnia Soli “Wieliczka” S.A. 

and the Cracow Saltworks Museum in Wieliczka. The 

owner of both entities is the Polish State, but the Salt 

Mine, as a commercial company and former production 

company, is subject to the Ministry of State Assets, and 

the Museum – as a non-profit cultural institution – is 

directly subject to the Ministry of Culture and National 

Heritage. In the situation in which one historical site is 

managed by two different entities with different 

Fig. 3.3 Modena chamber (photo by D. Kołakowski). 
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Fig. 3.4 Stakeholder and decision-making process on works on a Wieliczka mining monument. 

priorities, the role of the Cracow Saltworks Museum in 

Wieliczka – as an institution guarding the substantive 

cultural qualities of the monument of history – is 

immensely important. The most important goal, due to 

the undertaken extensive educational, consultative and 

conservation activities, is preserving the authenticity 

and the original beauty of this site, unique in the world 

scale.  

The Cracow Saltworks Museum in Wieliczka currently 

has two exhibitions, one on the level III of the mine, and 

the other in the Saltworks Castle. The largest 

underground museum exhibition in the world consists of 

a complex of 19 chambers, part of which is a mining 

reserve with traces of old mining works preserved on 

the sidewalls. The underground exhibition can be visited 

with a joint ticket to the mine for the commercial 

Tourist Route and the museum part. In the Saltworks 

Castle, art collection and archives are kept, and an 

extremely valuable collection of salt cellars is presented. 

Undoubtedly the most significant collection in the 

collections of the Cracow Saltworks Museum in 

Wieliczka is the unique collection of original mining 

machinery and equipment, used for both horizontal and 

vertical transportation. Single similar equipment can be 

found in former mines, however such an accumulation 

and variety is only present in the undergrounds of the 

Wieliczka mine. The collection of equipment from the 

17th and 18th centuries displayed in the underground 

exhibition of the Museum was collected as a result of 

relocating objects from their original places of work, 

which were in danger of being destroyed.  

The old saline records are another very valuable 

collection kept at the Museum. These are archives 

dating back to the end of the 15th century. The oldest 

document comes from 1492. Among other things, the 

collection preserves royal documents and many 

manuscripts. The royal inspection reports from 1518–

1608 are particularly interesting, from which we can 

learn many details about the functioning and condition 

of the Cracow Saltworks. The collection of old maps 

and plans related mainly to the mines in Wieliczka and 

Bochnia is also unique, with almost 4,500 items. The 

oldest ones come from the mid-17th century. The 

collection of photographs from the late 19th and early 

20th centuries is also extremely interesting. 

The Cracow Saltworks Museum in Wieliczka, on the 

wave of popular interest in folklore, began to create a 

collection of salt cellars in 1973. Initially, these were 

typically ethnographic objects, but over time the 

collection began to evolve into a collection of artistic 

applied crafts. Objects made of silver and other metals 

as well as glass and ceramics appeared. Currently, the 

collection consists of about 1,000 objects and, without 

excessive modesty, it can be described as one of the 

most interesting museum collections of this type in the 

world. 
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Early days of geological recognition of 

Wieliczka salt deposits 

Wieliczka Salt Mine, located in southern Poland near 

Kraków, within the deformed Miocene evaporitic 

succession deposited in front of the Carpathian orogenic 

belt, is without any doubt one of the best known 

“geological wonders”. It was inscribed on the World 

Heritage List in 1978, and remains one of the key tourist 

attractions in Poland. In the 15th and 16th centuries, 

several descriptions of this mine have been published. 

The most important of them is the Latin poem 

Salinarum Vieliciensium iucunda ac vera descriptio 

carmine elegiaco (Joyful and detailed description of salt 

mine located in Wieliczka and belonging to the 

Kingdom of Poland, written in elegic couplet) published 

in 1553 by Adam Schröter (ca. 1525 - ca. 1572). Its 

second, extended and supplemented edition, was 

published in 1564 under slightly modified title Regni 

Poloniæ salinarum Vieliciensium descriptio carmine 

elegiaco, iam denuo ab ipso authore Adamo Schrötero 

revisa et aucta (Joyful and detailed description of salt 

mine located in Wieliczka and belonging to the 

Kingdom of Poland, written in elegiac couplet, once 

again revised and expanded by the same author; Fig. 

3.5). The first part of Schröter’s poem contains a legend 

on the beginnings of the Wieliczka Salt Mine. In its 

second part he provided a detailed description of the 

mine that was based on his first-hand experience gained 

during his underground trip into the Wieliczka “abyss”, 

organization of mining activities, 

short information on key figures 

from the mine, description of 

various technical aspects of 

exploitation of salt, history of 

mining shafts etc. (Krzywiec et 

al., 2023; Rowan et al., 2020). 

In the 17th century, a travelogue 

by a “Curious Gentleman of 

Germany” that contained some 

remarks on the types of salt 

appeared in the Philosophical 

Transactions of the Royal Society 

(Anonym, 1670). A large, 

beautifully executed cross section 

of the surface and subsurface salt 

works was included in the 7th 

volume of the famous 

Encyclopedia edited by Denis 

Diderot and Jean le Rond 

d'Alembert (Bénard, 1768; Fig. 

3.6). 

3.2 History and general geology of  
the Wieliczka Salt Mine 

Piotr Krzywiec, Krzysztof Bukowski, Rafał Zadak, Agnieszka Prytek  

 

Fig. 3.5 Title page of Adam Schröter’s poem on the 
Wieliczka Salt Mine inscribed by the author (P. Krzywiec 
private collection). 

 

Fig. 3.6 View of the Wieliczka Salt Mine from Encyclopedia edited by Diderot and 
d'Alembert (Bénard, 1768; P. Krzywiec private collection). 
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Centuries of active exploitation of salt have resulted in 

the exposure of numerous underground outcrops where 

various complex salt structures could be observed. The 

first publication that contained illustrations of these 

structures and their description, including some proto-

geological remarks regarding the types of salt and an 

overall structural style, was published by Schober 

(1750) (Fig. 3.7). 

The Salt Mine in Wieliczka has been in continuous 

operation since the 13th century. Over the period of 

more than 700 years, a huge underground labyrinth was 

constructed, including more than 2,300 chambers and 

Fig. 3.7 Sketches of deformed strong layers within halite matrix (Schober, 1750; cf. Rowan et al., 2020; P. Krzywiec 
private collection). 

Fig. 3.8 Cross section showing surface features and the subsurface structure (north to the left) with folded stratified salt 
and overlying isolated blocks of halite (Hrdina & Hrdina, 1842; cf. Rowan et al., 2020; P. Krzywiec private collection).  
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about 245 km of galleries. The excavations are located 

at 9 levels reaching a depth of 327 m. In a horizontal 

projection, the mine extends along the west-east line at a 

distance of about 5.5 km while in the longitudinal 

direction it reaches 1.45 km. Centuries of mining 

resulted in the accumulation of considerable data on the 

spatial location and orientations of various salt layers, 

salt boulders, and interbedded barren rocks. This 

allowed for construction of fairly detailed cross sections 

depicting the general structure of the Carpathian 

Foredeep in the Wieliczka area such as cross-section by 

Hrdina & Hrdina (1842) (Fig. 3.8). 

The extraction of rock salt in Wieliczka using the 

shooting technique ended in 1964, and using the salt 

leaching method in 1996. The structure changed its 

function. The preservation of underground excavations 

became a priority, with particular attention paid to 

historical values of former chambers, galleries and 

mining equipment. The mine represents a unique 

structure on a global scale, and this is confirmed by a 

steadily growing number of visitors to Wieliczka’s 

underground tourist route. Part of the excavations has 

been designated for museum and tourism, as well as 

rehabilitation purposes. 

Regional Structure 

The Carpathian foredeep was filled with uppermost 

Oligocene to middle Miocene mostly marine siliciclastic 

successions, including the middle Miocene Wieliczka 

Fm. during the so-called ‘Badenian Salinity 

Crisis’ (BSC), a time of basin isolation caused by a 

major fall in sea level and climatic cooling (Oszczypko 

et al., 2006; Peryt, 2006). The Wieliczka salt mine is 

located directly in front of the surface expression of the 

Carpathian thrust front, where it comprises part of the 

Zgłobice unit built of deformed foredeep strata 

(Krzywiec, 2001; Oszczypko et al., 2006). Seismic data 

were used to interpret the Zgłobice unit as a triangle 

zone (Krzywiec et al., 2004, 2014; Fig. 3.9). 

Wieliczka salt mine occupies the core of a triangle zone 

bounded by the north-vergent frontal Carpathian thrust, 

a basal thrust, and a south-vergent backthrust to the 

north of the mine (Krzywiec and Vergés, 2007; Rowan 

et al., 2020; Fig. 3.10). 

Fig. 3.9 Deformed evaporites within the core of the triangle zone imaged by 3D seismic data from the vicinity of Pilzno 

(from Krzywiec et al., 2014)Φ 

Fig. 3.10 Schematic geological cross-section of Wieliczka deposit located within the core of the triangle zone  
(from Tołwiński, 1956; Krzywiec and Vergés, 2007; Rowan et. al., 2020). 
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Salt deposition in the Wieliczka area and 

its exposure in the Salt Mine 

One of the distinct changes of the paleoenvironment in 

the past dozen of millions of years in Carpathian area is 

the Badenian Salinity Crisis (BSC). During that time a 

complex of climatic, environmental and geological 

conditions caused the formation of a continuous series 

of evaporate deposits on a large area of the Central 

Paratethys (Fig. 3.11). The Paratethys Sea existed from 

middle Early Oligocene to latest Pliocene and consisted 

of interrelated chain of basins of diverse tectonic origin. 

These basins were covered most of the time by the same 

mass of water, which shared a common aquatic biota, 

and was a link between the Mediterranean and the Indo-

Pacific areas (Bukowski et al. 2007). 

The thickness of marine Miocene sediments in southern 

Poland varies greatly, ranging from a few hundred 

meters in the western and northern parts, to over 3000 

meters in the eastern part of the Carpathian Foredeep 

Basin. Evaporites (up 100 m) of Middle–Late Badenian 

age (corresponds to the late Langhian–early 

Serravallian) represent only a small part of the vertical 

column of marine deposits but form an important 

marker horizon. Two lithofacies have been 

distinguished within these deposits:  

¶ Sulphate facies (gypsum and anhydrite) of the 

Krzyżanowice Formation; 

¶ Chloride facies (rock salt) of the Wieliczka 

Formation. 

 

While sediments of sulphates occur in broad belt along 

the northern and central parts of the Carpathian 

Foredeep, the chloride facies covers only a small area in 

Upper Silesia, and extends along the Carpathian 

northern boundary from Wieliczka to Tarnów and 

Pilzno (Fig. 1.1). Further towards the east, rock salts 

have been found in boreholes, under the Carpathian 

overthrust (Garlicki 1979). 

Two main units may be distinguished in the Badenian 

sediments along the northern margin of the Carpathians: 

an autochthonous unit and an allochthonous (overthrust) 

unit (Fig. 3.12). 

The allochthonous unit was folded in front of the 

Carpathian nappes and thrust from south over the 

autochthonous one during late Miocene (post-Badenian) 

folding. As a result of these tectonic disturbances, one 

can observe recumbent folds passing into imbrications, 

strong deformation of salt layers causing increase and 

decrease of their thickness, and even coarse breccia 

composed of salt clay with salt blocks (Fig. 3.13). 

The results of Ar/Ar radiometric dating of tuff from 

Wieliczka indicate that the beginning of the salt 

sedimentation occurred ca. 13.81 ± 0.08 Ma (de Leeuw 

et al. 2010). It means that Badenian Salinity Crisis 

started concurrently to or directly after the period of the 

Fig. 3.11 Distribution of Badenian evaporites in the Central Paratethys (after (Bąbel 2004; Bukowski et al. 2007; Baldi et 
al. 2017) on simplified palaeogeographic map, after (Rögl 1998; Studencka et al. 1998; Popov et al. 2004).  
1 – Carpathian Foredeep Basin, 2 – Transylvanian Basin, 3 – Transcarpathian Basin, 4 – East Slovakian Basin,  
5 – Pannonian Basin, 6 – Tuzla Basin.  
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main global cooling event Mi3b that has been recorded 

all over the world (Fig. 3.14). During the global cooling 

event Mi3b, caused by the development of the ice cap in 

the Antarctic areas, the sea level dropped by ca. 60 m. 

The global drop of the sea level limited the outflow of 

deep highly salted water from the basins situated within 

the Carpathian areas, and it was a direct cause of the 

Badenian salinity crisis (de Leeuw et al. 2010). In the 

sub-evaporate deposits of Upper Silesia that cooling 

event is reflected in the change of the quantities of the 

isotopes of oxygen and carbon in Foraminifera shells 

(Bukowski et al. 2013). The sea water temperature drop 

in that basin was also marked with the expansion of cool

-water planktonic Foraminifera which completely 

replaced warm-water species (Gonera 2001; de Leeuw 

et al. 2010). Salt deposition developed probably during 

~400 k.y. in the conditions of changing and tectonically 

controlled sedimentation environment. 

Salt crystallization was initiated in the sea basin 

containing water whose chemical composition was 

similar to present-day ocean water. During halite 

crystallization the saline basin was supplied with sea 

water of normal salinity, as well as meteoric water 

(infiltration and surface water) mixing with basin's 

brine. Earlier precipitated salts were transported by 

gravity mass movements from shallower shelf zone, 

seawards where at sea bottom in deeper water, they 

were partly dissolved, and then recrystallized (Kolasa 

and Ślączka 1985; Ślączka and Kolasa 1997; Bukowski 

1994). Such processes, related to sea level and shoreline 

changes, were cyclic. 4-5 cyclothems can be 

distinguished within the evaporites: in general, each 

cyclothem begins with clayey-anhydritic deposit and 

ends with rock salt layers (Garlicki 1979). The observed 

Fig. 3.12 
Distribution and 
facies zones of the 
Badenian 
evaporites in the 
Carpathian 
foreland between 
Kraków and Pilzno 
(after Bukowski 
2011). 

Fig. 3.13 Cross-
section of the 
Wieliczka deposit 
(after Gaweł 
1962; Gonera et 
al. 2014). 
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cyclicity expressed by a succession of sulphates 

(gypsum to anhydrite), and pure up to clayey halite 

beds, separated by layers of siliciclastics, reflects varied 

tectonic activity of the basin margins, that mechanically 

remobilized sediments from marginal salt pans, flats and 

adjacent uplifts. The supply of terrigenous material, the 

traces of dissolved salt and volcanic activity indicate 

that observed cycle of salt series formation was caused 

by tectonic phenomena.  

The substrate of Badenian marine sediments in vicinity 

of Wieliczka are Jurassic limestones, found at depths of 

300–400 m (Gaweł 1962). They incline at a slight angle 

(4–18°) to the south and south-east. The Jurassic 

deposits are overlain by Lower Badenian marly 

claystones, siltstones and sandstones distinguished by 

Alexandrowicz et al. (1982) as the Skawina Formation. 

In the top part of these deposits a 5-centimetre tuffite 

layer (WT-1) occurs (Pawlikowski, 1975; Wiewiórka, 

1979; Bukowski, 1999; 2011) the radiometric age of 

which has been determined at 13.81 ± 0.08 Ma (Fig. 

3.14). 

In the upper part of the Skawina Formation, a gradual 

increase in the proportion of sulphates is observed, 

initially as gypsum cement in sandstones, followed by 

continuous anhydrite laminae and layers. These deposits 

continue uninterrupted into the Oldest Salt composed of 

a dozen layers of fine- and medium-grained salt with a 

coarse-grained salt layer appearing at the top 

(Wiewiórka 1988). The thickness of the Oldest Salt is 

variable and ranges between 2 and 20 m. Above the 

Oldest Salt, an intercalation of barren rocks composed 

of sandstones, siltstones and anhydrite-bearing 

claystones occurs (Fig. 3.15). These deposits were once 

referred to as the Sub-salt Sandstone, as it was believed 

that they comprised the initial element of salt 

sedimentation (Gaweł 1962). Their thickness ranges 

from a few to about 10 m and they occur in several 

beds. Within the sandstones, sedimentary structures are 

found: cross-bedding, ripple-marks and convolute 

bedding (Bukowski, 1997).  

Locally in the central part of the Sub-salt Sandstone, a 

discontinuous conglomerate bed occurs; it is about 0.5–

1.0 m thick and formed of fragments of salt, anhydrite, 

and Carpathian flysch rocks (Charysz and Wiewiórka 

1977). Within the Sub-salt Sandstone, two tuffite 

Fig. 3.14 Badenian Salinity Crisis coincides with start of Miocene icehouse period. Foraminifera assemblages indicate 
cooling just before deposition of evaporites. Stable oxygen and carbon isotope data from Ocean Drilling Program (ODP) 
Site 1146 in the Caribbean show the Middle Miocene global climate transition with its major step, Mi3b, at 13.82 Ma (de 
Leeuw et al. 2010). 
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intercalations have been identified, termed WT-2 and 

WT-3 (Pawlikowski 1978; Wiewiórka 1979; Bukowski 

1999). The radiometric age of analogous tuffite layer 

(WT-3) from the Bochnia Salt Mine has been 

determined at 13.6 Ma (Dudek et al. 2004; de Leeuw et 

al. 2010) (Fig. 3.14). In the upper part of the Sub-salt 

Sandstone, increasingly numerous layers of anhydrite 

appear and the contribution of sandstones clearly 

diminishes. 

This represents a gradual transition to the sedimentation 

of the Green Stratified Salt. The Green Stratified Salt 

consists of 4–5 layers of rock salt separated by claystone 

beds with anhydrite. The Green Stratified Salt is found 

in the form of coarse grains and crystals in some parts 

that are up to 10 cm in diameter. The grains are turbid in 

appearance because of the presence of clayey 

suspension and nodular anhydrite concentrations. Due to 

the presence of clays, the halite crystals take on a 

slightly greenish hue from which the name of the entire 

succession is derived. Some halite crystals have a zonal 

(chevron) structure caused by linearly positioned fluid 

inclusions. In the upper parts of the salt beds, evident 

deformation has been observed, interpreted as erosional 

surfaces generated by flowing water (Pawlikowski 

1978). 

In the oldest Green Stratified Salt layer (GSS IV) slump 

deposits have been observed. The Shaft Salt continues 

the sedimentary rhythm of Green Stratified Salts with 

thickness of 1.2 to 1.8 meters throughout the entire 

Wieliczka deposit. The Shaft Salt is medium-grained, 

light-yellow with bitumen admixture, and usually is 

very pure. The deposits of the boulder part have been 

identified as a facies variety of bedded salts (Poborski 

and Skoczylas-Ciszewska 1963; Garlicki 1979), 

precipitated in a more shallow evaporite basin situated 

closer to the Carpathian land (Bukowski 1994). These 

deposits were dislocated by folding and flow and 

individual boulders were mixed with barren rocks. On 

the whole, the salt of boulder part may be subdivided 

into two main types (Szybist 1975): green micro-layered 

salt and coarse crystalline varieties. The green salt is 

composed mainly of crushed chevron crystals of halite. 

The banding of salt is formed by mostly discontinuous 

layers of clay. This salt is represented by isolated blocks 

of irregular shape (boulders) and various thickness; in 

some places it reaches an extension of more than 150 m 

and primary thickness up to 20 m (Wiewiórka 1988). 

Zuber – marl clays with many grains and crystals of 

halite, with chaotic structure, surround salt boulders. 

These barren rocks often contain cracks filled by fibrous 

halite and gypsum.  The evaporite series is followed in 

the lithostratigraphical column by the Chodenice beds of 

the Machów Formation. In the vicinity of Wieliczka 

they consist of layered marly clays with inserts of 

unconsolidated mudstones, sandstones and dolomitic 

marls, relatively hard, indicating the end of evaporite 

sedimentation. In the zone directly north of the salt-

deposit border, the Chodenice beds, however, appear as 

strongly water-saturated sandstones, conglomerates and 

breccias, presenting a great risk of uncontrolled water 

inflows into the underground galleries and chambers of 

the historic mine (Wiewiórka et al. 2008). 

Fig. 3.15 Lithostratigraphic profile of the Wieliczka salt 
deposit (after Wiewiórka 1988).  
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The Archaeological Department of the Cracow 

Saltworks Museum in Wieliczka has been operating 

since 1960 and from the beginning its activity has been 

focused primarily on researching socio-economic 

relations in the Wieliczka-Bochnia salt-bearing area and 

on the methods of exploiting local salt sources over the 

centuries. The pioneer of this research was Antoni 

Jodłowski, a long-time employee and one of the 

directors of the Museum. The results of the researches 

have been presented continuously since the mid-1960s, 

primarily in the publications of the museum publishing 

house. Since 2017, they have been available in both 

Polish and English.  

Over the years, the employees of the Archaeological 

Department has discovered over 1,000 archaeological 

sites from different periods, which is about half of the 

currently known sites in the region. In addition, they 

have conducted or participated in excavations at over 

100 of them, finding traces of prehistoric and historical 

settlements and salt-making activities. 

The oldest artefacts in the Museum's collection date 

from the late Palaeolithic and Mesolithic periods. As a 

whole, they constitute a small part of the collection, 

which is related to the fact that they are mostly loose, 

surface or single finds, discovered during excavations 

conducted on settlements from later eras. Although the 

collection is small, it is quite diverse,  which quite well 

illustrates the long period of residence of various 

peoples in the Wieliczka-Bochnia area in those times. 

The first traces of salt exploitation in the Wieliczka-

Bochnia region are associated with the arrival of the 

first Neolithic groups, the people of the Linear Pottery 

Culture. Although there is no clear material evidence, 

indirect premises in form of settlement networks 

occurring near natural brine springs strongly indicate the 

knowledge of salt production. Brine was probably brew 

in common spherical pots. Specialised ceramic forms 

were identified within the cultures of the Lengyel-

Polgar cycle. These include conical beakers of various 

sizes, made of sandy ceramic. The most well-known 

sites associated with Neolithic saltworks include the 

multicultural settlement at Barycz, surveyed since the 

late 1960s. According to the forerunner of research on 

salt extraction in the Wieliczka-Bochnia region, Antoni 

Jodłowski, Neolithic saltwork system of the Pleszów 

group was discovered there, but based on recent 

research by Museum employees its chronology is now 

in question, tending to date it to the turn of the era. 

Nevertheless, there is a noticeable division of the 

settlements into different areas, including the part 

intended for salt production. This is the evidence of the 

rapidly growing nature of the salt-making process 

already and the first signs of professionalization. 

The next major stage in the development of saltworking 

occurs in the Bronze Age. Initially, large bowls and 

beakers known from earlier periods were used, but over 

3.3 Activities of the Archaeological Department of 
the Cracow Saltworks Museum in Wieliczka  

Karolina Fajerska, Jarosław M. Fraś, Katarzyna Lajs-Klose 

Fig. 3.16 
Brewing conical 
beaker of 
Pleszów-
Modlnica group 
of Lengyel-
Polgar cycle 
(4700-4100 BC) 
(photo by D. 
Kołakowski). 
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time new brewing ceramic forms were developed – 

small chalice-shaped beakers, used at the last stage of 

salt evaporation. The accumulation of finds at sites 

indicates a significant scale of salt production. This 

procedure continues through the La Tène period, the 

period of Roman Influence and beyond with the 

introduction of new solutions in the saltwork process – 

saltwork system in form of brine channels and 

containers. Its purpose was to facilitate the transport of 

brine to the place of evaporation, while partially 

purifying the water from natural sediments.  

In the Middle Ages, people were still looking for ways 

to increase the efficiency of the salt production process. 

In addition to common pots, clay roasters were used to 

heat brine, which were eventually replaced with metal 

salt pans. Due to the depletion of surface brine sources 

in the 11th century, brine wells were dug. The remains 

of such were discovered, among others, at two sites in 

Wieliczka. The strong development of the salt economy 

is visible not only on the basis of material remains, but 

also written sources known since the 12th century, 

which also allow us to learn about issues related to, 

among others, the emerging law and administration 

concerning saltworks. 

Fig. 3.17 Chalice-
shaped beakers 
from the classic 
phase of the 
Lusatian culture 
(950-650 BC) 
(photo by D. 
Kołakowski).  

Fig. 3.18 Reconstruction of the salt-making process from 
the turn of the era (according to Antoni Jodłowski). 
Permanent exhibition of the Kraków Saltworks Museum in 
the Wieliczka Salt Mine. 

Fig. 3.19 Reconstruction of brine extraction from a brine 
well in the early Middle Ages. The evaporation process 
is visible in the background. (according to Antoni 
Jodłowski). After: A. Jodłowski: Początki eksploatacji 
soli na terenie Żup Krakowskich do połowy XIII wieku, 
in: Dzieje Żup Krakowskich, Wieliczka 1988, photo 16. 
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During the early Middle Ages, the largest saltworks in 

the Małopolska Region were located in Wieliczka and 

Bochnia. The former was first mentioned in a document 

from 1125–1126, in which the papal legate Idzi 

approved the possessions of the Benedictine abbey in 

Tyniec. Bochnia was mentioned in a document issued in 

1198 by Monachus, patriarch of the Church of the 

Resurrection in Jerusalem, who certified the possessions 

and privileges of the monastery in Miechów. In 

Bochnia, rock salt was discovered in 1251 at the latest. 

According to the most popular hypothesis, this 

happened as a result of dredging or repairing a salt well. 

In Wieliczka, the mine was most likely established 

around the mid-1280s. From then on, the two saltworks 

constituted a single enterprise, referred to in sources as 

the Cracow Saltworks (‘Żupy Krakowskie’). It brought 

the princes of Cracow and, after the unification of the 

Polish kingdom, the kings of Poland a very high 

income. At the beginning of the 16th century, the money 

from salt sales amounted to as much as a fifth of the 

cash that went into the royal treasury every year. 

The aboveground life of the Wieliczka saltworks was 

concentrated in the castle, which was referred to in 

sources as ‘Żupa’. It was the seat of the company's 

administration. The first castle buildings appeared in 

Wieliczka at the end of the 13th century, soon after rock 

salt was discovered in the area. To the east of it was 

located a square surrounded by a fence, which was 

called the lower court. In 1581 it housed stables, a steer 

house, a forge, a well, the workshop of a craftsman 

making metal pans for boiling brine, and the dwelling of 

an official called a forester. 

The basic production unit was the so-called salt mine 

(‘góra solna’). The term was used in a narrow sense to 

denote the shaft, and in a broad sense to describe the 

shaft and the excavations located around it, together 

with the buildings on the surface that formed part of the 

mine's infrastructure. Each mine had its own name. It 

may have taken its name from the place where it was 

located, the function it performed or the person who was 

responsible for its creation. Initially, each mine was a 

separate production unit. At the beginning of the 16th 

century, two overarching units were distinguished: the 

so-called Old Mines and New Mines (‘Stare i Nowe 

Góry’). These had their own technical staff, headed by a 

foreman. 

The brewing of brine took place in saltworks, which 

appear in the sources under the names: karbaria and salt 

towers. This is because the tower was a name of a shed 

3.4 The Salt Mine in Wieliczka – a historical outline 

Mateusz Gil, Jakub Strynowicz  

Fig. 3.20 The 
Saltworks Castle 
in Wieliczka, 
photo B. Pasek. 
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in which the brewing took place. At the beginning of the 

16th century, there were six towers, each with its own 

name. The brine drawn from the mine was transported 

through gutters to the settling tanks. It was then poured 

into metal pans. These were flat rectangular vessels 

suspended above the furnace. The evaporated salt was 

scooped out with shovels and transferred to the 

storehouse, where it was dried. The Wieliczka saltworks 

was closed in the 1720s as a result of difficulties in 

obtaining firewood. 

The saltwork’s authority was represented by three 

independent magistrates' offices: the saltworks 

manager’s office, the chamberlain's of Cracow office 

and the master's of works office. The first of these was 

headed by the saltworks manager, elected by the king, 

over whom the chamberlain of Cracow and the Bochnia 

and Wieliczka masters of works exercised control 

functions. 

Historically, there were two forms of management of 

the Cracow Saltworks. The first was to lease them. The 

saltworks manager would then conclude a contract with 

the king and undertake to pay him a fixed sum of money 

annualy. In the second case, the ruler could hand over 

the enterprise to the so-called ‘faithful hands’. The 

administrator was obliged to account in detail to the 

king, who had full control over the extraction and 

distribution of salt. 

Initially, the Wieliczka salt mine had a number of 

officials responsible for technical supervision, who were 

called masters of works. In the last years of King 

Casimir the Great's reign (reigned as the King of Poland 

from 1333 to 1370), a single master of works was 

appointed for the entire salt mine. The main duties of 

such an official were to inspect the technical condition 

of the mine workings, buildings and equipment forming 

part of the mine's infrastructure, and to designate new 

galleries and workplaces for miners called ‘stolnicy’, to 

which they had hereditary rights. 

The chamberlain of Cracow represented the person of 

the monarch in the saltworks. He introduced the 

saltworks manager to the office and elected the elders of 

the miners' brotherhoods and the councillors of Bochnia 

and Wieliczka. He stood at the head of the so-called 

chamberlain's mining court, which primarily dealt with 

the registration of transactions with the miners' 

workplaces and the so-called sharpening, i.e. the right to 

sharpen tools for the miners. The chamberlain's officer 

was the bailiff, who confiscated stolen salt and salt that 

had entered unauthorised places. From the end of the 

14th century, the chamberlain, together with the masters 

of works, designated galleries and workplaces for 

miners and carried out technical inspections. 

The people working at the municipality can be divided 

into three categories: officials, labourers and specialists. 

Officials were appointed by the saltworks manger. They 

were employed on a full-time basis. Most officials were 

provided with clothing. Some were provided with food. 

The most important included a scribe, a steward, two 

foremen, a salt weigher and a manager who supervised 

the towers. The labourers worked on a piecework basis 

or were paid by the day. These included the carriers who 

transported the salt and drained the mine, the miners 

who dig the galleries and the carpentry workers who 

secured the workings. The most important category of 

miners were the miners who carried out the mining. The 

work of the lattest consisted of cutting large cuboidal 

blocks of rock salt from the sides and bottom with picks, 

hammers and wedges, which were then divided into 

several pieces and worked into a cylindrical shape. In 

this way, a salt product called salt blocks (‘bałwany 

solne’) was obtained. They were then rolled under a 

hoisting shaft and pulled to the surface by a treadmill. 

From the Middle Ages onwards, the salt mines were 

equipped with treadmills with a horizontal rope shaft. At 

the beginning of the 18th century, Saxon treadmills 

were introduced, consisting of a vertical rope shaft, four 

lateral arms with hooks for the horses and a braking 

device. In addition, the saltworks used the services of 

many specialists, such as blacksmiths, ropemakers and 

coopers. 

From 1772, as a result of the partitions, Wieliczka and 

the mine came under Habsburg rule. After Poland 

regained its independence in 1918, the Wieliczka Salt 

Mine came back under Polish administration, which did 

not last long because already on September 7, 1939 

Wehrmacht troops entered Wieliczka. During the 

Second World War, in the spring of 1944, the 

workshops of the aircraft factory from Mielec were 

moved to the mine, where aircraft parts were produced. 

This clandestine factory was mainly staffed by Jews 

brought from the KL Płaszów camp. With the 

approaching Soviet front, the camp was liquidated in 

August 1944 and the prisoners were sent to other places 

of forced labour. After the end of the Second World 

War, the mine came back under Polish administration 

and today it is a state-owned company. 

The Salt Mine in Wieliczka was one of the most 

important enterprises of the Austro-Hungarian 

Monarchy and the biggest production plant in Galicia. 

At that time there were 10 shafts, of which 3 additional 

ones were drilled during the partition, and 6 of the 

existing ones were filled in due to their poor technical 

condition. The Austrians were keen to maximise income 

from the salt trade. They organised the legal and 

administrative organisation, took care of the technical 

condition of the mines and introduced considerable 

mechanisation of work. In 1861, the first steam engine 

for vertical transport was used, installed in the Regis 

shaft. In 1912, it was replaced by an electric power unit. 

In addition to the chamber operation used up to then, a 
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new pillar-chamber method was started in 1848. 

Horizontal transport was also modernised with the 

introduction of the so-called Hungarian crates, and a 

horse-drawn railway appeared underground in 1861, 

followed by battery locomotives from 1925.   

In 1876, the production of large salt blocks was 

discontinued, due to the lack of market demand for this 

form of salt, in favour of fine salt production. The 

production of brewed salt was resumed. A building, the 

so-called ‘Turowka’, was built for this purpose in 1810–

1813, but for economic reasons, production did not start 

there, it was used as a warehouse. It was not until 1913 

that a saltworks was built next to the Kinga shaft. The 

progression of exploitation was linked to the use of 

gunpowder. By the end of the 19th century, holes were 

drilled by hand, rotary drills were used from 1894, and 

impact drills were used since 1922. In parallel, from 

1876, a cutting machine was used, driven by 

compressed air. The most effective was the air-punch 

drill, used permanently in the mine since 1922. During 

Fig. 3.21 A salt pillar in the Margielnik chamber, photo A. Długosz, 1950s-1960s. 
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the Second World War, Siemens electric drills were 

introduced. From 1938, chamber leaching machines 

were introduced in the mine and this was the primary 

method of wet mining until 1996. Dry and wet mining 

were carried out in parallel until 1964. A total of about 

7.5 million m3 of voids were selected, with a length of 

about 245 km. 

The lighting in the mine was also changing. At the 

beginning of this period, tallow lamps were illuminated, 

replaced in 1817 by rapeseed oil lamps. Later on, 

carbide lamps were used, and electricity appeared in 

1886, illuminating major thoroughfares. 

The excavations were protected against clamping and 

collapse by leaving salt pillars in place and by building 

wooden structures known as ‘kaszty’. In the 19th 

century, the first backfilling work was carried out, i.e. 

filling empty excavations with material, initially with 

slag and ash from the boiler house, which, however, did 

not serve its purpose. At the turn of the 19th century, a 

funicular railway was brought into the mine to transport 

sand for backfilling. 

In the first half of the 19th century, a system of 

ventilation dams was introduced to regulate the air flow 

so that all workings were ventilated. Hand crank fans 

were used to supply air to remote workings, and in the 

early 20th century compressor units appeared. In 1920, 

the easternmost, Wilson ventilation shaft was excavated. 

Four years later, a project was developed to ventilate the 

entire mine, using forced air circulation. The mine was 

divided into two ventilation fields, served by two 

suction fans, on the Kościuszko and Wilson shafts. 

The water hazard is very dangerous to the existence of 

the mine. It was particularly felt by water intrusions in 

1868–1879 at level V, and in 1872 and 1879 at level IV. 

In the second half of the 19th century Andrew Fischer 

developed a drainage system and A. Wieschner drew up 

a map taking into account the capture and transport of 

water at levels I–VI. In 1992, there was an outflow of 

water in the crosscut Mina at level IV of the mine, 

leading to flooding and silting of the lowest – level IX, 

and lowering the area at the surface of the town. 

In 1958 Mieczysław Skulimowski founded an allergy 

sanatorium underground. Today it is located on level III 

of the mine and receives patients from all over the 

world. Today the mine produces healing and bathing 

salts, as well as salts for laboratory research. From the 

water present in the mine, about 15000 t of salt a year 

are produced on the surface in the Salt Water Utilisation 

Plant, which is then iodised and sold for consumption. 

Already the Austrians noticed the need to secure the 

mine, and this was motivated to maintain the monument 

for tourism purposes. In the 1940s and the 1950s the 

uniqueness of the mine was recognised by Alfons 

Długosz, the creator and first director of the Cracow 

Saltworks Museum in Wieliczka. In the 1970s, the focus 

ceased to be on the visitors and attention began to be 

paid to the Wieliczka mine as a historic site. On April 2, 

1976 mine was added to the register of national 

monuments, and two years later to the UNESCO World 

Heritage List. In 1994, the mine was recognized as a 

monument of history and is nowadays visited by about 

1.7 million tourists a year. 

Care for the monument is manifested in conservation 

and adaptation works in workings that qualify for 

preservation, and in backfilling with sand those destined 

for liquidation. According to the assumptions, 

approximately 4.4 million m3 of voids are intended for 

liquidation, of which approximately 1.8 million m3 are 

located at levels VI–VIII. The backfilling capacity is 

between 100,000 and 150,000 m3 per year, which 

means that the work will take about 20 more years.  

The preservation work is being carried out on the basis 

of the recommendations of the Conservator of 

Monuments of the Cracow Saltworks Museum in 

Wieliczka, who is the Museum Director – Jan 

Godłowski. According to the decision of the 

Małopolska Voivodeship Conservator of Monuments in 

2014, 218 chambers and 190 galleries in the mine are to 

be preserved. 
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Explorations and studies conducted in the 1980s and 

1990s by an interdisciplinary team of employees from 

the Wieliczka Salt Mine and the Kraków Saltworks 

Museum in Wieliczka formed the basis for establishing 

documentation sites worth preserving due to their 

exceptional natural values. Within three mine levels, 40 

locations and areas were documented, including 

photographic records, sectional map fragments, and 

descriptions of the geological phenomena present in 

these sites.   

The formal basis for granting legal protection to these 

sites was the Regulation No. 10 of the Kraków Voivode, 

issued on June 6, 1997. This document contains a list of 

inanimate nature sites, brief descriptions, and locations. 

Each site was assigned the regional number 35, further 

expanded with a letter indicating the mine area and a 

sequential number. Depending on their location, the 

sites were categorized using the letters A, B, and C: A 

represents the Tourist Route and its immediate 

surroundings (6 sites numbered 35.A/1 – 35.A/6); B 

includes access routes to the Crystal Caves and their 

surroundings (30 sites numbered 35.B/1-35.B/30); C 

corresponds to the underground chambers of the 

Kraków Saltworks Museum exhibition (4 sites 

numbered 35.C/1-35.C/4).  

3.5 Geological Documentation Sites 

Rafał Zadak 

Fig. 3.22 Site 35.B/7 (fot. R. Zadak). 
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Fig. 3.23 Maria Teresa II  Chamber (fot. R. Zadak). 

Fig. 3.24 Site 35.B/7 (fot. R. Zadak). 
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