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Abstract: Development of industrial underground salt mining in
western Ukraine has started in the mid-19th century with the di-
scovery of large potash-magnesium salt deposits in Kalush (1854)
and Stebnyk (1901). Potash salts concentrations occur within
the Miocene sedimentary complexes of Ukrainian Carpathian
Foredeep (correlated with the successions observed in the Polish
part of Carpathian Foredeep) as isolated lenses or compressed
folded layers of varied extent. Thickness of exploited potash se-
ams varies from 4 m up to 150 m and the main mineral is sylvine,
accompanied also by carnallite, kainite and langbeinite. Both
Kalush and Stebnyk mines, now closed, belong to the first places in
the world, where exploitation of potash salts were realized. Their
unique historical character, documenting the salt exploitation
traditions in this region and evolution of mining techniques, ought
to be widely advertised as the valid points of Ukrainian-Polish
cross-border geotouristic route, named “Traces of large extinct
mammals, earth wax, oil and salt”.

Key words: salt deposits, geology, exploitation, Kalush mine,
Stebnyk mine, Miocene, Ukraine

Tresé: Rozwoj podziemnego gornictwa solnego na obszarze za-
chodniej Ukrainy rozpoczaqf si¢ w polowie XIX wieku w momencie
odkrycia duzych z{oz soli potasowo-magnezowych w Katuszu (1854),
a pozniej w Stebniku (1901). Nagromadzenia soli potasowych wyste-
pujq tu w postaci odrebnych soczewek lub zmietych sfatdowanych
warstw o zmiennym rozprzestrzenieniu. Miqzszos¢ eksploatowa-
nych poktadow soli potasowo-magnezowej zmienia sie od 4 m do
maksymalnie 150 m. Kopaline stanowit glownie sylwinit, poza tym
w zloZach eksploatowano karnalit, kainit i langbajnit. Obydwie
kopalnie w Katuszu i Stebniku sq jednymi z pierwszych w swiecie
miejsc, gdzie rozpoczeto eksploatacje soli potasowo-magnezowych.
Ich unikatowy historyczny charakter zastugujq na przypomnienie
i rozpropagowanie jako wazne miejsca polsko-ukrainskiej trans-
granicznej trasy geoturystycznej od Staruni do Krakowa ,, Szlakiem
wielkich wymartych ssakow, wosku ziemnego, ropy naftowej i soli”.
Stowa kluczowe: zloza soli, geologia, eksploatacja, kopalnia
Katusz, kopalnia Stebnik, miocen, Ukraina
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Introduction

From the pre-historical up to the medieval time the salt
production in the area of western Ukraine was based on
evaporation of salt brines (waters with mineralization over
4-5 g/1, containing mainly sodium and chlorides; Kleczkow-
ski, 1981). Such mineralized waters, after sufficient concen-
tration, were used in salt-works. Their occurrences as springs
and shallow digged wells in the times of Polish Kingdom
were mentioned in numerous old descriptions and notations
(e.g. Staszic, 1815; Pusch, 1831-1836; Alth, 1871; Szajnocha,
1891, 1893; Zareczny, 1894; Kaminski, 1911a, 1911b; Bu-
kowski & Jackiewicz, 1926; Windakiewicz, 1926, 1939;
Jodtowski, 1971).

After historical data (Windakiewicz, 1926, 1939) salt
springs were noticed in 196 sites located in the foreland of
the Polish and Ukrainian Carpathians. In 1773 in the area
of western Ukraine were registered 92 active salt-works
(called Ruthenian salt-works), which produced over 40 tho-
usands tonnes of salt per year. Some of these sites were
located in the Carpathians and the source salt brines came
from the flysch complexes (intra-Carpathian brines) but the
most of them are the sub-Carpathian brines, grouped in the
Fore-Carpathian region and coming from the Miocene salt-
bearing series. This series occurs at the small depth eastward
from Przemysl and continues as a belt ca. 235 km long and
up to 20 km wide along the SE margin of the Carpathians,
from Sambir, Drohobych, Stryi, Bolekhiv, Dolyna, Delyatyn
and Kosiv up to the boundary with Romania (Fig. 1). The
underground rock salt mining accompanying the brine ex-
ploitation from very early time is evidenced by findings of
flint tools and axes as well as Hadrian’s coins in corridors
of old salt—-work in Utropy near Kolomyia (Windakiewicz,
1939).

Development of underground salt mining in the western
Ukraine has started in the mid-19th century with the disco-
very of large potash-magnesium salt deposits in Kalush (1854),
and Stebnyk (1901). Both these mines are the one of the first
places in the world, where exploitation of potash salts were
realized and due to their unique historical character ought to
be widely advertised as the valid points of Ukrainian-Polish
trans-border geotourist trail, named “Traces of large extinct
mammals, earth wax, oil and salt” (Kotarba, 2009).
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Fig. 1. Distribution of potash and rock salt deposits (red areas, salt mines marked) in background of regional geological structure of western
Ukraine (after Hryniv et al., 2007). The salt-works existed directly before the World War II also indicated (after Windakiewicz, 1939) ¢
Rozmieszczenie zt6z soli potasowych i kamiennych na tle geologii regionalnej zachodniej Ukrainy (wg Hryniv et al., 2007). Kolorem
czerwonym zaznaczono ztoza. Na mapce kotkami zaznaczono réwniez warzelnie i kopalnie dziatajace bezposrednio przed wybuchem

II wojny $wiatowej (wg Windakiewicza, 1939)

Geological setting

Miocene salt deposits (Fig. 1) occur in the western Ukraine
within two structural units (e.g. Kityk, 1979; Kityk et al., 1971,
1983; Korin, 1994; Petryczenko et al., 1994): (I) Carpathian
Foredeep (rock and potash salt) and (II) Transcarpathian trough
(rock salt). These salt-bearing deposits differ in the thickness
and lithology depending on the regional tectonic location
(Czapowski et al., 2009). In the Ukrainian part of Carpathian
Foredeep, three main tectonic zones were distinguished (Figs
1, 2): (I) outer zone (Bilche-Volytsya Unit), in which the Mio-
cene molasse deposits overlie discordantly the Mesozoic plat-
form basement at the depth of 10-200 m, and in the foredeep
they subsided under the overthrust of the Sambir zone and are
at depths of 1.2-2.2 km (Hryniv et al., 2007); (II) central zone
(Sambir Unit), in which the Miocene deposits were overthrusted
onto the external part of the Foredeep on the distance of §-12
km and the deposits of the external zone occur at the depth of
1.0-2.2 km; (III) internal zone (Boryslav-Pokuttya Unit), in
which the Miocene deposits were overthrusted onto the Sambir
Nappe zone on the distance of 25 km (Hryniv et al., 2007).
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Carpathian Foredeep has formed in the Early Miocene,
northwards from emerging the Outer (Flysch) Carpathians.
This basin was filled with Miocene siliciclastic deposits (clays,
claystones, sandstones and conglomerates) with max. thi-
ckness of 3 km in Poland and up to 5 km in Ukraine (Oszczyp-
ko, 2006). Two main evaporite formations (ukr. svity; Hryniv
etal., 2007; Petryczenko et al., 1994), occur: (I) Vorotyshcha
Beds, dated as Late Eggenburgian and Ottnangian, 1.1-2.3
km thick, is composed of clays with sandstones, rock and
potash salt interbeds (Petryczenko et al., 1994; Andreyeva-
Grigorovich et al., 2008). This suite was subdivided into two
parts (subsuites): the lower one 100-900 m thick with rock
salt beds and the upper one 0.7-1.0 km thick with beds of
potash salts (Hryniv et al., 2007). In the latter subsuite, in the
area of Boryslav-Pokuttya Nappe, close to the Carpathian
overthrust, the large Stebnyk rock and potash salt deposit
occurs (Figs 1-3); (II) Tyras Beds of Badenian age attains
the thickness of 300-800 m in the Sambir Unit and consists
of salt breccias and rock and potash salts. In the Bilche-
Volytsya Unit deposits varies from 20-70 m and contains
claystones, sandstones, carbonates, sulphates and rock salts.
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Fig. 2. Geological cross-section of Carpathian Foredeep near Stebnyk (after Korin, 1994) « Przekroj geologiczny przez zapadlisko przed-

karpackie w poblizu Stebnika (wg Korinia, 1994)

Within the Tyras Beds the Kalush suite (200-400 m thick)
occur; they are composed of salty clays, potash salts, sul-
phates and clay sandstones laterally replaced by rock salts
25 m thick and anhydrites up to 250 m thick (Petryczenko
et al., 1994). These beds are correlated with the Wieliczka
Formation in the Polish part of the Carpathian Foredeep
(Fig. 3; Andreyeva-Grigorovitch et al., 2003). Within the
Tyras Beds in area of the Sambir Nappe zone is located the
Kalush salt deposit (Fig. 1) characterized by nappe-fold
structure (Korin, 1994).

The salt-bearing deposits up to 500 m thick, attributed
earlier (Petryczenko et al., 1994) to the Stebnyk Beds and
dated as the Ottnangian, were included by S. S. Korin (1994)
to the Tyras Beds (Fig. 3).

Rock salts of the Carpathian Foredeep are characterized
in general by high clay content (up to 50%; Bukowski &
Jackiewicz, 1926). Potash salt concentrations occur as iso-
lated lenses or compressed folded layers of varied extent.
Thickness of exploited potash seams varies from 4 m up to
150 m and the main mineral is sylvine, accompanied by
carnallite, kainite and langbeinite (Korin, 1994).

Kalush potash salt deposit

Thickness of Miocene deposits near Kalush attains 1 km.
Two local salt units (beds) were distinguished within the
major Tyras Beds: the Kalush and Holyn suites, occurred in
the nucleus of Miocene deposits of Sambir Unit overthrusted
onto the Mesozoic and Middle to Upper Miocene molasse
sediments of the outer (Bilche-Volytsya) tectonic unit. The
Kalush Beds, 50-170 m thick, is composed mainly of clays
with sandstone and mudstone intercalations but the Holyn
suite consists of clayey rock salts (30-60% of clay), salty
clays and claystones (Korin, 1994). Repeated interbeds and
concentrations of potash salts up to several meters thick are
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defined as separate potash salt fields. Such salt seams repre-
sent several mineralogical types: kainite, langbeinite-kai-
nite, langbeinite, sylvine and uncommon — carnallite and
polyhalite types. These components are accompanied by
anhydrite, kieserite and carbonates. The potash fields occur
most often in tectonic troughs within larger synclines, com-
monly at the depth of 100-150 m, max. 800 m.

First notations on salt production from brines in Kalush
are dated for the 15th century. Existence of salt-works at
those time was confirmed by the privilege by the king Kazi-
mierz Jagiellonczyk from 5th April 1496. After historical
notations salt was initially obtained from the small salt ponds,
called a “kalush” so the supposed provenience of the site name.

In 1571 in Kalush existed three salt-works with 2 shafts
("Mogita” and ”Szczypiotka”), being the royal property and
—similarly as the Cracow salt-works — were hired to the rich
nobles. After Austrian rape of Galicia and introduction of
salt monopoly the government has bought from privates all
salt shafts and salt-works. The Kalush salt-work was bought
from Stanislaw Lubomirski and Adam Czartoryski by the
Austrian government in 1782, Its further intensive develop-
ment initiated in the middle of 19th century, with discovering
of sylvine — a fundamental mineral of potash salts - in 1854
in Wiesner salt-work (Fig. 4). Presentation of this finding by
Prof. H. Rose during the session of Geological Association
in Berlin, was the trigger for potash salts exploitation in
1867 (Windakiewicz, 1926). Development of mineralogical
science in the 19th century was also related to Kalush,
where were discovered and described such evaporite mi-
nerals as syngenite [K Ca(SO,), x H O] initially called
kalushite (Rumpf, 1872), kainite (Hauer, 1870) just after
its finding in Germany, and sylvine (Windakiewicz, 1871).
Two years later the processing plant was founded nearby
the Kalush potash salt mine as well as the separate plant
for potash saltpetre production in Simmering near Vienna.
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Fig. 3. Simplified Miocene stratigraphy of Ukrainian Carpathian Foredeep (compiled after Petryczenko et al., 1994; Andreyeva-Grigorovich
et al., 2008) » Uproszczona stratygrafia miocenu ukrainskiej czg$ci zapadliska przedkarpackiego (zestawiona na podstawie Petryczenko

et al., 1994; Andreyeva-Grigorovich et al., 2008)

From this moment the Kalush mine focused on exploitation
of potassium-magnesium salts. During the long history of
production six mining areas and nine exploitation fields
for potash salts were contoured and managed (Figs 5, 6).

The Society for the Exploitation of Potassium Salt (TESP
-Lwow)! managed the mine, patronised also the local deve-
lopment of art and culture (Poborska-Mtynarska & Andru-
sikiewicz, 2010). Polish cultural life concentrated in ”Soko6t”
Society, which had its own building with a showroom and
gymnastic-club rooms and utilities. The mine also financed
the active Dramatic Society.

After the World War II the underground mining was
continued as several variants of chamber system, with de-
posit sectioning for levels and stages (Permiakov et al., 1981).
Chambers done in the 1980s were 10 m wide and the sepa-
rating pillars — 7.7 m. Chamber height depended on thickness
of exploited seam and varied from a dozen or so up to 30 m.
Chambers were excavated in two levels, drilling blasting
wells and crushing the rock with explosives (Czapowski et
al., 2009, Poborska-Mtynarska & Andrusikiewicz, 2010).

In the second half of the 20th century exploitation of rock
and potash salts was initiated in the open-pit Dombrowo,
located SW from Kalush, where these salts occurred just
under the surface (Fig. 7). Because of the increased mining
menaces (water inflows) and gradual exhausting of salt re-
sources the mines in Kalush became stopped.
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Stebnyk potash salt deposit

The potash salt deposit in Stebnyk is related to the Mio-
cene Vorotyshcha Beds (Figs 1-3). Salt-bearing deposits were
traditionally attributed to two main rock complexes (Lower
and Upper Vorotyshcha Beds) separated by terrigenous
(sandstones and conglomerates) Zahirsk Beds (Petryczenko
et al., 1994). Several papers of last years indicated that Za-
hirsk Beds belonged to the olistostrome horizon (submarine
slump, interrupting evaporite deposition) and there were no
arguments for subdividing the Vorotyshcha Beds into two
subunits (Hryniv et al., 2007).

In the Stebnyk deposit the salt-bearing series are multi-
plied (Fig. 2) and their summary thickness up to 2,000 m
resulted from intensive folding and overthrusting of Car-
pathians foredeep. More plastic salts became then compres-
sed and squeezed into the centres of synclinal folds forming
the lens-shape bodies (Fig. 2). These bodies are often seve-
ral hundreds meters wide and occur at the depth of 80-650
m, commonly at 100-360 m (Werner, 1977).

The lower part of Vorotyshcha Beds is build of salt-bea-
ring breccia (Korin, 1994), containing in its upper section
the sylvine or carnallite intercalations (Fig. 8) and numerous
blocks of folded marly clays. Above occurs the potash-bea-
ring series (Fig. 8) 10-125 m thick, composed of beds of
kainite, langbeinite and lagbeinite-kainite association with
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imprints of sylvine and kieserite (Hryniv et al., 2007). The
potash seam is overlain by the rock salt complex 60 m thick
(Korin, 1994).

Genesis of Stebnyk salt-work is unknown and only sure
data inform that it was owned by the count Seweryn Rze-
wuski and from 1773 was owned by the Austrian govern-
ment.

After the 19th century press news (Pusch, 1844; Wia-
domosé..., 1844) the large rock salt deposits in Stebnyk
were discovered before 1844. Salt leaching in the mine was
initiated in 1854 and brine analyses (in salt-plant “Bruck™)
evidenced — among other components — content of po-
tassium and magnesium chlorides and magnesium sulpha-
te (Windakiewicz, 1939). Prospection for K-Mg salts was
then unsuccessful. Just in 1901 the prospection works di-
rected by ing. Edward Windakiewicz finalized with disco-
very of potash salts, enabling further activity of the Steb-
nyk mine. In next years there were recognized and contou-
red four potash salt seams (Figs 9-10), composed of lang-
beinite, kainite and partly of sylvine (Windakiewicz, 1926,
1939).

After the Word War I, the Polish government rented the
Stebnyk mine to the Society for the Exploitation of Potassium
Salt (TESP-Lwow), which started the prospection works and
drillings in the mine and in surroundings of Stebnyk (Figs
11, 12). These efforts resulted in discovery of large potash
seams e.g. at Boryslav, Dobrohostiv, Uchlychne and Holyn.
Before the Word War II, TESP has founded — except the
mines in Stebnyk and Kalush — the third potash salt mine in
Holyn at Kalush and started the processing plant of langbei-
nite (K,SO, x 2 MgSO,) into magnesium oxygen (MgO),
potassium sulphate (K,SO,) and sulphur (S).

In the post-war years the prospecting was continued and
14 distinct lenses of potash salts were contoured (Hryniv et
al., 2007). Total resources of sulphate potash salts in western
Ukraine were calculated at 15 x 109 tonnes in 1963. Maximum
potash salt production was achieved in the sixties of the last
century when the Stebnyk and Kalush mines delivered 150 x
106 tonnes of K O and the New Stebnyk salt-work — 250 x
106 tonnes of K O as K,SO, compound per year (Werner,
1977).

il
Fig. 4. Map of underground excavations in the Kalush mine after
Webner (1872). In the center is marked the Wiesner chamber, the first
one in which potash salts were discovered. Collection of Museum
of Cracow Salt-Works at Wieliczka Photo by K. Koztowski « Mapa
wyrobisk podziemnych w kopalni w Katuszu autorstwa Webnera
(1872). W centrum mapy zaznaczono komor¢ Wiesner, w ktorej po
raz pierwszy odkryto sole potasowe. Mapa ze zbiorow Muzeum
Zup Krakowskich, Wieliczka. Fot. K. Koztowski
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Fig. 5. General view of salt mine in Kalush on the postcard in
the period between World War I and II. Collection of Museum of
Cracow Salt-Works at Wieliczka « Widok ogdélny na kopalnig soli
w Katuszu, lata migdzywojenne. Pocztéwka ze zbior6w Muzeum
Zup Krakowskich, Wieliczka

Fig. 6. The Kalush salt mine in the period between World War I and World War I1. A - miners at work, B —underground leaching chamber
(photos from the collection of Museum of Cracow Salt-Works at Wieliczka) * Kopalnia soli Katusz, lata migdzywojenne; A - gornicy
przy pracy, B — podziemna komora tugownicza (fotografie ze zbioréw Muzeum Zup Krakowskich, Wieliczka)
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Potash salts exploitation was finished in the Stebnyk mine
recently, leaving the total volume of post-exploitation under-
ground cavities estimated for 33 mln m®. They are the serio-
us problem for the environment generating field surface de-
formations and depressions as well as accelerating karst
processes (Kulyniak, 2002). In 1983 there was a serious eco-
logical catastrophe (Stebnyk catastrophe) when over 5 million
m?® of industrial brines inflowed into the Dnister River.

Both described salt mines of western Ukraine are the
valid points of the cross-border geoturistic route, dedicated
to the common geological history and mining traditions in
the Polish-Ukrainian foreland. Preserved material remnants
as well as historical notations, documenting many centuries
of salt prospecting and mining in this region, are the common
historical heritage of both countries, enhancing the periods
of common history when the salt resources and their explo-
itation were a fundamental part of the nations prosperity.
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Fig. 7. View of the past open-pit of potash salts in Dombrowo at
Kalush. Photo by A. Poberezhskyy ¢ Obecny widok na odkrywke
soli potasowych Dombrowo w Katuszu. Fot. A. Poberezhskyy

Streszczenie
Geologia salinarna i gornicze tradycje:
kopalnie w Kaluszu i Stebniku
(Przedgorze Karpat, Ukraina)

Krzysztof Bukowski, Grzegorz Czapowski

Produkcja soli w czasach przedhistorycznych az do $red-
niowiecza na obszarach zachodniej Ukrainy oparta byta na
eksploatacji solanek. Ich wystgpowanie w postaci zrodet lub
w ptytkich studniach kopanych na terenach dawnej Rzeczy-
pospolitej byto przedmiotem wzmianek i opiséw od bardzo
dawnych czaséw. Na podstawie danych historycznych zrod-
fa stone wystgpowaly w 196 miejscowosciach potozonych na
przedpolu polskiej i ukrainskiej czg$ci Karpat. Czg$¢ tych
miejscowosci byta potozona w obrgbie Karpat i solanki tam
wystepujace zwiazane byty ze skatami fliszowymi (solanki
srodkarpackie). Przewazajaca jednak wigkszos¢ solanek to
solanki podkarpackie grupujace si¢ na Pogorzu Karpackim.
Sa one zwiazane z miocenska serig solono$na, ktéra na nie-
wielkich glgbokosciach wystgpuje na wschod od Przemysla
i ciagnie si¢ nieprzerwanym pasem na dtugosci ok. 235 km,
szerokos$ci do 20 km wzdtuz potudniowo-wschodniego brze-
gu Karpat przez okolice Sambora, Drohobycza, Stryja, Bo-
lechowa, Doliny, Delatyna i Kosowa az do granicy rumunskiej
(Fig. 1). Rownolegle z eksploatacja solanek prowadzono na
niewielka skalg podziemna eksploatacjg soli kamiennej i to
réwniez od bardzo zamierzchtych czasow. Swiadczyé moga
o tym znalezione w starych zrobach dawnej zupy solnej
w Utropach koto Kolomyi monety z czas6w cesarza Hadria-
na, topory z rogowca i narzgdzia z krzemienia.

Rozwd¢j podziemnego goérnictwa solnego na obszarze
zachodniej Ukrainy rozpoczat si¢ w momencie odkrycia
w potowie XIX wieku duzych z16z soli potasowo-magne-
zowych w Kaluszu (1854), a pézniej w Stebniku (1901).
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Fig. 8. Potash salts from the Stebnyk mine. A - Kainite vein (red) within the marly clay complex. Vorotyshcha Beds, Eggenburgian-Egerian,
Stebnyk mine, B - Nest of carnallite (red) and sylvine (white) salts within the marly-clay breccia. Vorotyshcha Beds, Eggenburgian-Egerian,
Stebnyk mine. Photo by G. Czapowski * Sole potasowo-magnezowe z kopalni w Stebniku. A — Zyta kainitu (czerwona) w obrebie itow
marglistych. Warstwy worotyszczanskie, eggenburg-eger, kopalnia soli w Stebniku, B — Gniazda karnalitu (czerwony) i sylwinu (biaty)
w obrgbie marglisto-ilastej brekcji. Warstwy worotyszczanskie, eggenburg-eger, kopalnia soli w Stebniku. Fot. G. Czapowski
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Nagromadzenia soli potasowych wystepuja tu w postaci
odregbnych soczewek lub zmigtych sfaldowanych warstw
o zmiennym rozprzestrzenieniu (Fig. 2, 3). Miazszos$¢ eks-
ploatowanych poktadow soli potasowo-magnezowej zmienia
si¢ od 4 m do 150 m maksymalnie. Kopaling stanowit gtow-
nie sylwinit, poza tym w ztozach eksploatowano karnalit,
kainit i langbajnit. Obydwie kopalnie w Katuszu i Stebniku
sa jednymi z pierwszych w §wiecie miejsc, gdzie prowadzo-
no eksploatacj¢ soli potasowo-magnezowych, opisywano
nowo odkryte mineraty (Fig. 4), a zarzadzajace kopalniami
w latach migdzy I a II wojna §wiatowa Towarzystwo Eks-
ploatacji Soli Potasowych (TESP-Lwéw) byto mecenasem
sztuki, kultury i sportu (Fig. 5-6, 8-12).

Obecnie w obydwu kopalniach zakonczono eksploatacje
(Fig. 7), ze wzgledu jednak na swoj unikatowy historyczny
charakter zastuguja na przypomnienie i rozpropagowanie w
formie punktéw polsko-ukrainskiej transgranicznej trasy
geoturystycznej od Staruni do Krakowa ,,Szlakiem wielkich
wymartych ssakow, wosku ziemnego, ropy naftowej i soli”.

e
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Fig. 11. View of main building of Stebnyk mine — the period
between World War I and II. Photo from private archive of
Prof. J. Poborski « Widok gtownego budynku kopalni w Steb-
niku — lata migdzywojenne. Fot. z prywatnego archiwum prof.
J. Poborskiego

Fig. 9. A corridor excavated in the kainite seam. The Stebnyk mine
in the interwar period (postcard from the collection of Museum of
Cracow Salt-Works at Wieliczka * Pedzenie chodnika w kainicie.
Kopalnia w Stebniku, lata migdzywojenne (pocztéwka ze zbiorow
Muzeum Zup Krakowskich, Wieliczka)

AT RLNY . Assen Ags Bwanke wulhinm serrrash mldrdi wiadw Fai. T, Tammmind

Fig. 10. Automatic infill and moving of loaded cars. The Stebnyk
mine in the period between World War I and II (postcard from the
collection of Museum of Cracow Salt-Works at Wieliczka) * Auto-
matyczne nasypywanie urobkiem i popuszczanie pelnych wozkow.
Kopalnia w Stebniku, lata migdzywojenne (pocztowka ze zbioré6w
Muzeum Zup Krakowskich, Wieliczka)

3 A
L
Fig. 12. Reconstructed chamber in the Stebnyk mine. Photo from

private archive of Prof. J. Poborski ¢ Kopalnia Stebnik — komora
w odbudowie. Fot. z prywatnego archiwum prof. J. Poborskiego
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