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Rock salt oc curs in Po land (Cen tral Eu rope) in two salt-bear ing for ma tions of up per Perm ian (Zechstein) and Neo gene (Mid dle Mio cene, 
Badenian Stage) age, while pot ash salts are only of Perm ian age. The to tal re sources of rock salt are >106 ´ 109 Mg, pre dom i nantly from
the Zechstein (>81 ́  109 Mg of an tic i pated eco nomic resources in 15 doc u mented salt de pos its of both stratiform and diapir types). They
are now ex ploited in two un der ground salt mines and two so lu tion mines that pro duced in 2008 over 3 ́  106 Mg of rock salt, mainly from
the diapirs. The most per spec tive fu ture man age ment of these rock salt de pos its are as safe un der ground cav ern stores for oil and gas (cur -
rently two of these ex ist, and one is in prog ress) and de pos i to ries. The Badenian de pos its (stratiform and stratiform-folded), ex ploited in
the past mil len nium, oc cur in a lim ited area of South ern Po land and are now only of his tor i cal-touristic value. Pot ash salts, quite com mon
within the Zechstein evaporite com plexes, are doc u mented in a sin gle salt diapir in Cen tral Po land (re sources of over 72 ́  106 Mg, with
min i mal and ac ci den tal ex ploi ta tion of car nal lite and kieserite) and in sul fate ho ri zons ac com pa ny ing the rock salt in North ern Po land
(four de pos its of polyhalite with re sources of ca. 0.67 ́  109 Mg). Be cause of low mar ket prices of pot ash prod ucts of fered by neigh bour -
ing coun tries the fu ture man age ment of na tional pot ash salt re sources seems to be non-eco nomic.
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INTRODUCTION

Rock salts oc cur in Po land in two evaporite for ma tions: an 
Mid dle Mio cene (Badenian Stage) one in South ern Po land
(Carpathian Foredeep area) and an up per Perm ian (Zechstein) 
one in North ern and Cen tral Po land area (Fig. 1; Czapowski et 
al., 2008a; Czapowski and Bukowski, 2009; with ref er ences
therein). This pa per is a syn thetic re view of up dated data (in -
cluded in the matic pa pers, de posit documentations and pe ri -
odic an tic i pated eco nomic re sources – see: op. cit. with ref er -
ences herein) on ge ol ogy, es ti mated re sources and the man -
age ment sta tus of salt de pos its in Po land, last pub lished
twenty years ago (Osika, 1990). 

The Badenian salts were ex ploited in pre his toric times
though re cords of salt min ing date from the 11th cen tury and
the mines there were fi nally aban doned in the 1990’s. Re -
sources of three (those listed in sta tis tical sum ma ries) from
seven doc u mented salt de pos its are equal to 5.1% of na tional
rock salt re sources.

The Zechstein salts oc cur within four thick evaporite suc -
ces sions at depths from sev eral hun dreds metres (North ern and
SW Po land with five stratiform salt de pos its) to sev eral kilo -
metres (Pol ish Low land area in Cen tral Po land). Nu mer ous salt 
domes and diapirs (up to 7 km high) oc cur in the Pol ish Low -
land and dur ing the last 150 years rock salt de pos its were doc u -
mented in some of them. De pos its re sources are es ti mated at 56

´ 109 Mg (i.e. 65.6% of na tional salt re serves) and salt pro -
duced from three man aged struc tures in 2008 dom i nated the
na tional salt pro duc tion. Only Zechstein rock salts are ex -
ploited (in three diapir salt de pos its and sea son ally in a sin gle
stratiform one) and two diapirs are man aged for gas and oil
prod ucts storages (Fig. 1). 

Salt pro duc tion in 2008 in Po land was 3.27 ´ 106 Mg , in -

clud ing: 2.58 ´ 106 Mg from the so lu tion mines (Góra,
Mogilno I, Mogilno II; data cal cu lated from  brine vol ume;
Ta ble 1) and from the un der ground mines (Ta ble 2 and

Fig. 1): 0.448 ´ 106 Mg from the Kłodawa mine and 0.166 ´
106 Mg from the Sieroszowice/Kazimierzów mine. Also 0.08

´ 106 Mg of evap o rated salt was pro duced in the saltworks,



us ing salt brines from coal mines. In 2007 the vol ume of rock

salt pro duced in Po land (3.1 ́  106 Mg) was 1.3% of global salt 
pro duc tion (Fig. 2). 

In 2008 the bal ance geo log i cal re sources of rock salt in
Po land, es ti mated for 19 salt de pos its were cal cu lated at

ca. 85.4 ́  109 Mg, and the an tic i pated subeconomic re sources 

ones – ca. 20.7 ´ 109 Mg (Ta ble 1). Re sources in five man -

aged de pos its were 12.6 ́  109 Mg, three de pos its of Badenian

salt (re sources of ca. 188 ´ 106 Mg) were closed (and re -
moved from the sta tis tics list) and the re main ing doc u mented
unmanaged 12 de pos its (both of Badenian and Zechstein

salts) con tain ca. 72.6 ´ 109 Mg of rock salt (Ta ble 1). 
The ac tual re sources, an nual pro duc tion and state man age -

ment of the doc u mented rock salt de pos its in Po land are shown
in Ta ble 2.

ZECHSTEIN ROCK SALTS

Four teen doc u mented de pos its of Zechstein rock salts (Ta -
ble 2 and Figs. 1, 3), with an tic i pated eco nomic re sources of

over 81 ´ 109 Mg, in clude: four stratiform de pos its (re sources

of ca. 25 ´ 109 Mg) and ten de pos its in seven salt diapirs (re -

sources >56 ´ 109 Mg). The ac tive un der ground mines are lo -
cated in one stratiform de posit (Sieroszowice/Kazimierzów)
and in one diapir (Kłodawa), and two 2 salt diapirs are ex -
ploited with leach ing wells (Mogilno and Góra – Ta ble 2 and
Fig. 3), func tion ing also as gas and oil storages (Karnkowski
and Czapowski, 2007; Czapowski et al., 2008a, b; with ref er -
ences therein). 

The stratiform de pos its of Zechstein salts are char ac ter ized
by rel a tively sim ple geo log i cal struc ture. The larg est such de -
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Fig. 1. Salt de pos its in Po land



pos its were found in North ern Po land, west of Gdańsk Bay
(Fig. 3), and are lo cated within a sin gle thick (up to 220 m)
layer of rock salt (Na1). This layer, in clined slightly to the SE,
is lo cated at a depth of 490.5 to 1285.3 m and its vari able thick -
ness (0–225.5 m, av er age – 127.4 m) is a re sult of palaeofacies
vari abil ity (Czapowski et al., 2008b). Three large rock salt de -

pos its (with to tal re sources of over 22 ´ 109 Mg, 25% of to tal
na tional salt re serves) were dis cov ered and doc u mented there
in 1975–2008 (Ta ble 2): 

  – the Mechelinki de posit (area 9 km2, re sources of up to

3 ´ 109 Mg); 
  – the Puck Bay de posit (area 101 km2, re sources of

ca. 16.3 ´ 109 Mg); 

  – the Łeba de posit (area 50 km2, re sources of ca. 2.7 ´
109 Mg). 

All these de pos its are built of al most ho mog e nous rock salt
(av er age NaCl con tent var ies from 96.7 to 97.8%, insolubles up
to 2.9%), with rare, thin and impersistent interbeds of K-Mg salts 
(mostly syn- and early diagenetic polyhalite – Peryt et al., 1998)
and sul fates, with a few fault zones cut ting the salt. The salt layer
is un der- and over lain by two (sev eral to 200 m-thick) beds of
anhydrite (A1d and A1g – Fig. 4), these be ing the iso lat ing ho ri -
zons. To date these de pos its have not been ex ploited but their
struc tural fea tures sug gest pos si ble de posit man age ment as un -
der ground stores and ra dio ac tive waste de pos i to ries (Czapowski
et al., 2008b; with ref er ences therein). The leach ing for gas cav -
erns within the Mechelinki de posit started in Sep tem ber 2010
and is planned to fin ish in 2013 (Laskowska et al., 2009). 

In SW Po land (the Fore-Sudetic Monocline area; Figs. 1
and 3), in the re gion of cop per min ing, two stratiform salt de pos -

its have been doc u mented. The first
one, the Sieroszowice/Kazimie rzów
de posit doc u mented in 1990–2006

(2.9 ´ 109 Mg of re sources), is placed
in a rock salt unit (Na1) lo cated above
the cop per-bear ing ho ri zon, at depths
of 827.0–1270.0 m. The var ied seam
thick ness (sev eral to 200 m) re flects
the palaeofacies pat tern and nu mer ous
faults. Anhydrite interbeds and lo cally
the salt are highly tectonized. As in
North ern Po land, two anhydrite units
un der lie and over lie the salt seam. The
NaCl con tent is 75.5–99.8% (98%
dom i nant), the sul fates con tent be ing
up to 6%. The salt is me chan i cally ex -
ploited in the gal ler ies and cham bers,
us ing the power-air sup ply of the cop -
per mines as well as their shafts for salt
trans port. 
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T a  b l e  1

Num ber, re sources and man age ment of rock salt de pos its in Po land
(af ter Wołkowicz et al., 2009; re sources cal cu lated out side pro tec tion pil lars)

Re sources Num ber
of de pos its

Geo log i cal re sources
[106 Mg]

Salt pro duc tion
[106 Mg]An tic i pated 

eco nomic re sources 
(cat e go ries: A+B+C1+C2)

an tic i pated
subeconomic

re sources 

85392To tal re sources 19 20678 3.19

Re sources of man aged de pos its

To tal 5 12562 8 3.19

Mined de pos its 4  6864 8 3.09

Sea son ally ex ploited de pos its
(cav ern stor age) 1  5698 – 0.1

Re sources of unmanaged de pos its

To tal 12 72641 20483 –

De pos its doc u mented in de tails   5 28445 10018 –

De pos its pre lim i nary rec og nized   7 44196 10465 –

Re sources of aban doned de pos its

To tal 2 188 187 –

cat e gory C2 – de posit with pre lim i nary rec og nized re sources, cat e go ries A+B+C1 – de posit doc u mented in de tail

Fig. 2. Struc ture of the global pro duc tion of salt in 2007 (af ter www.saltinsitute.org)



The sec ond, unmanaged, strati form de posit Bytom
Odrzański, north- west of the Sieroszowice/Kazi mierzów de -
posit (Fig. 3), con tains four salt lay ers, ly ing one above other at
depths from 1039.5 m to over 1450 m, with thick nesses from
sev eral metres to 300 m. Sul fate, car bon ate and claystone beds
sep a rate the salt bod ies and the NaCl con tent var ies (88–98%)
with a high clay amount (5–8%). The pre lim i nary cal cu lated

whole salt re sources are 48.76 ´ 109 Mg (not in cluded in the
sta tis tics). Be cause of wide spread tec tonic de for ma tion (fault -
ing, frac tur ing) and salt thick ness vari a tions these salt de pos its
may cre ate more geo log i cal prob lems for fu ture min ing. 

Hith erto salt de pos its have been doc u mented in nine of the
nu mer ous diapirs that oc cur in Cen tral Po land (Fig. 3) but two
of these (Wapno and Inowrocław) were closed in 1970–1980.
Nine salt de pos its, doc u mented to depths of 1000 and 1800 m
in seven diapirs, are listed in Ta ble 2; in the Kłodawa diapir,

three salt de pos its with to tal re sources of over 11.8 ´ 109 Mg

oc cur (the cen tral de posit with re sources of 0.9 ́  109 Mg is ex -
ploited us ing ex plo sives in the un der ground mine) and two de -
pos its have been dis tin guished in the Mogilno diapir (to tal re -

sources of over 9.3 ́  109 Mg; the Mogilno I de posit works as a
so lu tion mine, and the Mogilno II de posit func tioned from

1992 as a cav ern gas stor age). 

The last man aged Góra salt diapir (Ta ble 2 and Figs. 1, 3),

with re sources of 2.3 ́  109 Mg, has been ex ploited since 1968
via leach ing wells, and from 2002 sev eral leached cav erns
were adapted for oil and oil prod ucts stor age. Other four
unmanaged salt de pos its in four diapirs (Damasławek,
Lubień, Łanięta and Rogóźno – Fig. 3) of fer to tal an tic i pated

eco nomic re sources of 30.75 ´ 109 Mg. 
Salt de pos its in diapirs are char ac ter ized by a very com pli -

cated in ter nal struc ture (e.g., Kłodawa diapir – Fig. 5), re sult ing 
from var ied li thol ogy and highly com pli cated tec ton ics. These
fea tures make it dif fi cult to in ter pret prop erly the diapir in ter nal 
struc ture and con se quently to cal cu late salt re sources and plan
safe and eco nomic mine ex ca va tions (both as un der ground
mines and as leach ing cav erns). Most rec og nized salt diapirs in
Po land have the youn ger Zechstein salt units (beloning to the
Z3 and Z4 cyclothems) in the up per part of the salt trunk. Be -
cause they con tain interbeds and a high ad mix ture of pot ash
salts, sul fates and clay mat ter, they are dif fi cult to re al ize as
proper stor age cav erns and mine cham bers for salt ex ca va tion.
The older Zechstein salt units (rep re sent ing the Z1 and Z2
cyclothems) with lower pot ash and sul phate-clay ad mix ture
com monly build the lower part of diapir trunks so the most eco -
nomic salt ex ploi ta tion takes place at the lower lev els. 
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T a  b l e  2

Ac tual re sources, pro duc tion and man age ment stage of rock salt de pos its in Po land
(data in part from Wołkowicz et al., 2009)

De posit name and age De posit man age ment/on set 
of min ing works

Geo log i cal re sources
[106 Mg]

Salt pro duc tion
[106 Mg]

I. Stratiform de pos its

Łeba (PZ) P   2751 –

Mechelinki (PZ) R, CS (in prog ress)   2975 –

Puck Bay (PZ) R 16336 –

Sieroszowice/Kazimierzów (PZ) E/1991   2936 0.166

Rybnik–Żory–Orzesze (Ne) P   2099 –

II. Stratiform-folded de pos its

Siedlec–Moszczenica (Ne) Z   188 –

Wojnicz (Ne) P   2083 –

III. De pos its in salt diapirs

Damasławek (PZ) P 17690 –

Góra (PZ) E/1965; CS/1998   2325 1.06

Mogilno I (PZ) E/1978   3631 1.41

Mogilno II (PZ) CS/1992   5697 0.1

Lubień (PZ) R   4071 –

Łanięta (PZ) R   2127 –

Kłodawa North (PZ) P   6888 –

Kłodawa Cen ter (PZ) E/1949 904 0.448

Kłodawa South (PZ) P   4072 –

Rogóźno (PZ) P   8612 –

P – de posit with pre lim i nary rec og nized re sources (cat e gory C2), R – de posit doc u mented in de tail (cat e go ries
A+B+C1), E – de posit ac tu ally ex ploited (date of start ing ex ploi ta tion), CS – de posit man aged as a cav ern stor age
(date of start ing stor age), Z – de posit with fin ished ex ploi ta tion, Ne – Badenian (Neo gene) de posit, PZ – Zechstein
(Perm ian) de posit



The salt mir ror in the most salt diapirs in Po land is lo cated
at depths be low 1500 m, as sumed as the com mon tech ni -
cal-eco nom i cal limit for lo ca tion of stor age cav erns. In five
diapirs (Goleniów, Damasławek, Lubień, Łanięta and
Rogoźno – Fig. 3) this mir ror is placed at a depth of less than
1 km, in three oth ers (two in the Wolin diapir and one in the
Grzęzno diapir in NW Po land) at depth in ter vals be tween
1–1.5 km, so they may be man aged in fu ture as cav ern stores,
af ter more de tail geo log i cal rec og ni tion and re in ter pre ta tion of
older data (Karnkowski and Czapowski, 2007; Czapowski et
al., 2008a). 

Po ten tial (prog nos tic and the o ret i cal) rock salt re serves, lo -
cated in the Zechstein strata in Po land, were cal cu lated (in the

depth in ter val 0.7–2.0 km) at 2.25 ´ 1012 Mg, in clud ing re -

serves of stratiform de pos its (2.18 ´ 1012 Mg) and of salt

diapirs (73.86 ´ 109 Mg; Czapowski et al., 2008a).

BADENIAN (MIDDLE MIOCENE) 
ROCK SALTS

The Badenian salt de pos its are lo cated in the Carpathian
Foredeep in the south ern part of Po land (Fig. 1). Most of these
de pos its were folded (ex cept for the sin gle stratiform
Rybnik–Żory–Orzesze de posit in the tec tonic de pres sion of
Up per Silesia re gion) in front of the Carpathian nappes and
were overthrusted from the south onto the autochthonous suc -
ces sion in fill ing the foredeep (Andreyeva-Grigorovich et al.,
2008). De pos its of the salt-bear ing for ma tion, which are in ten -
sively folded and imbricated, oc cur at a depth from 50 to 800 m
(Fig. 6). The salt lay ers are from sev eral to sev eral hun dred (via
tec tonic du pli ca tion) metres thick and con tain a con sid er able
ad mix ture of clay and anhydrite. 
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Fig. 3. Lo ca tion of salt diapirs and stratiform rock salt de pos its in Po land 
(af ter Karnkowski and Czapowski, 2007, mod i fied)
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Fig. 4. Geo log i cal model of stratiform salt de posit Mechelinki in North ern Po land
(af ter Czapowski et al., 2008b)

Ex pla na tions of geo log i cal units in text

Fig. 5. Sche matic geo log i cal sec tion of the Kłodawa salt diapir in Cen tral Po land 
(af ter Burliga, 1996) Badenian (Mid dle Mio cene) rock salts

p.k. – mine level, Q – Qua ter nary, Tr – Ter tiary, J (1, 2, 3) – Ju ras sic, T – Tri as sic; Zechstein lithostratigraphic units: Na1 – Old est Ha lite, 
Na2 – Older Ha lite, K2 – Older Pot ash, T3 – Grey Pelite, Ca3 – Platy Do lo mite, A3 – Main Anydrite, Na3 – Youn ger Ha lite (a – lower), 

K3 Youn ger Pot ash, Na3t – Brown Zuber, Na4a – Un der ly ing Ha lite, Na4t – Red Zuber



These Badenian salt de pos its have been ex ploited for over
750 years in un der ground mines. Af ter 1996 ex ploi ta tion of
rock salt in this area has fin ished. Salt mines in Wieliczka and
Bochnia be come cul tural her i tage sites. In 1979 Wieliczka was
in cluded on the First In ter na tional List of the World Cul tural
and Nat u ral Her i tage UNESCO. To day the mines are the fa -
mous tour ist and rec re ation sites (Fig. 7), vis ited by tour ists
from around the world (ca. 1 mil lion per sons an nu ally).

The an tic i pated eco nomic re sources of three unmanaged
Badenian salt de pos its (Rybnik–Żory–Orzesze, Siedlec and

Wojnicz) are ca. 4.37 ´ 109 Mg (Ta ble 2) be ing the equiv a lent
of 5.1% of Pol ish salt re sources. Be cause of the sig nif i cantly
greater re sources and the higher qual ity of many Zechstein de -
pos its, and be cause of com pli cated geo log i cal-min ing con di -
tions in the Badenian de pos its, these de pos its will prob a bly not
be ex ploited ei ther for salt or as the sites for un der ground stor -
age/de pos i to ries in the near fu ture.

Po ten tial (prog nos tic and the o ret i cal) rock salt re serves, lo -
cated in the Badenian strata in South ern Po land, were cal cu -

lated (to a depth of 2.0 km) as 2.89 ´ 109 Mg.

POTASH SALTS

Pot ash salts in Po land are con nected with the Zechstein
evaporite suc ces sion and oc cur as in di vid ual lithostratigraphic
units (K2 and K3; rec og nized in sev eral salt diapirs e.g.,

Inowrocław, Góra, Mogilno, Kłodawa – Fig. 3), in SW Po land, 
and early diagenetic re place ment of sul fate bod ies in North ern
Po land (Fig. 8).

The sin gle pot ash de posit was doc u mented in the Kłodawa
diapir within the K3 salt unit (Fig. 5). This pot ash layer is
15–30 m thick, com posed of ha lite and carnallitic kieserite with 
an av er age K2O con tent at 8.5 and 8.1% of MgO. The an tic i -

pated eco nomic re sources are over 72 ´ 106 Mg (Ta ble 3), but
due to the com pli cated geo log i cal struc ture of the de posit it has

only spo rad i cally been ex ploited (1.4 ´ 103 Mg in 2000).
The most im por tant doc u mented pot ash de pos its of early

diagenetic char ac ter (Peryt et al., 1998) are lo cated in North ern
Po land at Puck Bay, ac com pa ny ing the gi ant salt stratiform de -
pos its. In 1964–1971 four de pos its of K-Mg salts (dom i nant
polyhalite) were con toured with an tic i pated eco nomic re -

sources of 596 ´ 106 Mg (Ta ble 3), be ing 89% of na tional pot -
ash re sources. 

Syn- and early diagenetic polyhalite was dis persed within:
(a) the anhydrite interbeds in the rock salt (Na1) layer, (b) as
dis persed ag gre gates in the rock salt and (c) in the up per part of
the anhydrite unit (A1d), un der ly ing the salt. The first two
forms of polyhalite dom i nate in the Chłapowo de posit and the
last one com poses the re sources of the Swarzewo and Zdrada
de pos its (Czapowski et al., 2008b). 

The pa ram e ters of these pot ash de pos its are listed in Ta -
ble 4. The depth of pot ash salt lay ers var ies from 737.8 to
858 m, their thick ness achieves 73 m (av er age – 6–26 m) and
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Fig. 6. Sche matic geo log i cal sec tion of the Bochnia rock salt de posit (South ern Po land)
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Fig. 8. Re la tion be tween the rock salt and the pot ash de pos its in North ern Po land
against a context of Zechstein salt ba sin palaeomorphology (af ter Czapowski et al., 2008b)

Fig. 7. Michałowice cham ber, Wieliczka Salt Mine

Photo by J. Przybyło



K20 con tent is up to 15.97% (av er age value var ies be tween
7.74 to 13.78%). Be cause of the ir reg u lar dis tri bu tion of
polyhalite con cen tra tions the proper es ti ma tion of the re sources 
is dif fi cult and un til now these de pos its have not been ex -
ploited.

All these pot ash de pos its are found at el e va tions of the
Zechstein evaporite ba sin (sul fate shoals; Fig. 8). The ba sin de -
pres sions were then a place of in tense chlo ride ac cu mu la tion,
fi nal iz ing with the gi ant Puck Bay rock salt de posit.

The pot ash salts in the K2 and K3 salt units have been
found in many bore holes in SW Po land (Fore-Sudetic
Monocline) area. The K2 pot ash layer up to 30 m-thick was de -
tected at depths of 917–1880 m and con sists of decimetre to
metre-scale interbeds of ha lite+sylvine and ha lite+anhy -
drite+polyhalite with K2O con tents of 1–9% (max. 25%). The
youn ger, K3 pot ash unit oc curs at depths of 838–1068 m and
con sists of two pot ash lay ers sep a rated by a rock salt body: (a) a 
lower one up to 6 m-thick (ha lite+anhydrite+polyhalite with
K2O con tents of 1–4.5%) and (b) an up per one up to 12 m-thick 
(sylvine+kieserite+polyhalite with K2O con tents of 1–16%).
These pot ash salt oc cur rences have never been doc u mented as
pot ash de pos its. 

Po ten tial (prog nos tic and the o ret i cal) pot ash re serves, lo -
cated in the Zechstein strata in Po land, were cal cu lated (in

depth in ter val 0.5–2.0 km) at 1.02 ´ 109 Mg, in clud ing re -

serves of stratiform de pos its (0.92 ´ 109 Mg) and of salt

diapirs (0.1 ´ 109 Mg).

CONCLUSIONS

Of two salt-bear ing evaporite for ma tions in Po land only the 
Zechstein one is now ex ploited for rock salt (not for pot ash
salts). Its re sources and geo log i cal struc ture in di cates fu ture
man age ment both for salt pro duc tion and for con struc tion of
safe oil and gas stores and waste de pos i to ries. The Badenian
salt for ma tion with sev eral rock salt de pos its (some hav ing
been ex ploited for cen tu ries) are not now per spec tive for fu ture
min ing be cause of their com pli cated geo log i cal struc ture and
var ied salt pa ram e ters, and so the ex ist ing mines have been
adapted as his tor i cal-rec re ation cen tres. 

Four man aged rock salt de pos its (one of stratiform type:
Sieroszowice/Kazimierzów and three in the salt diapirs:
Kłodawa, Góra and Mogilno) are ex ploited for salt as un der -
ground mines (Sieroszowice/Kazimierzów and Kłodawa) and
so lu tion mines ac com pa nied by gas-oil stor age in leached cav -
erns (Góra and Mogilno). The rock salt pro duc tion from these
de pos its pro vides the na tional de mand for salt in chem is try, ag -
ri cul ture and win ter road pro tec tion. 

Three large stratiform rock salt de pos its, con toured in the
North ern Po land at Puck Bay (Puck Bay, Łeba and Mechelinki) 
could be quite eas ily man aged both for salt pro duc tion and cav -
ern storages us ing the leach ing method (leach ing of gas cav erns 
was started in the Mechelinki salt de posit in Sep tem ber, 2010).
Their sim ple geo log i cal struc ture, ho mo ge ne ity of salt qual ity
and rare pot ash-sul fate interbeds cre ate op ti mal con di tions for
such ex ploi ta tion.

Sev eral as yet unmanaged salt diapirs of fer fa vor able con -
di tions for con struc tion of un der ground stores and de pos i to ries
but be cause of their complex in ter nal struc ture they re quire de -
tailed geo log i cal study. 

The pot ash salt con cen tra tions be long to the Zechstein for -
ma tion and only five pot ash de pos its have been hith erto doc u -
mented. They ac com pany the rock salt de pos its and one is lo -
cated in the Kłodawa diapir (spo rad i cally mined for small
amounts of pot ash salt) and the other four are ad ja cent to the
large rock salt de posit at Puck Bay in Northern Po land. All
these de pos its are not now ex ploited mainly be cause of the low
price of im ported pot ash salts from gi ant pot ash salt de pos its in
Belarus, Ukraine and Rus sia.

In conclusion, the re source po ten tial and pro duc tion of Pol -
ish rock salt de pos its is enough to meet na tional de mands but
the fu ture di rec tion of their man age ment ought to be con struc -
tion of safe hy dro car bons cav ern stores as well as waste de pos i -
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T a  b l e  3

Ac tual re sources and man age ment sta tus
of pot ash salt de pos its in Po land 

(some data af ter Wołkowicz et al., 2009)

De posit name
 and age

De posit 
man age ment

Geo log i cal re sources 
[106 Mg]

To tal 669.1

Kłodawa Cen ter S   72.1

Chłapowo P   32.1

Mieroszyno P 341.7

Swarzewo P 144.0

Zdrada P   79.2

P – de posit with pre lim i nary rec og nized re sources, S – de posit
with doc u mented re sources sea son ally ex ploited

T a b l e  4

Main geo log i cal and geo chem i cal pa ram e ters of pot ash salt de pos its in the Puck Bay (North ern Po land)

De posit name and area 
[km2]

Depth of the pot ash salt seam 
(depth in ter val)

[m]

Pot ash seam thick ness 
(thick ness in ter val/av er age)

[m]

Con tent of main salt com po nent
(con tent in ter val/av er age)

[%]

Chłapowo (3.55) 752.3–787.9 5.6–6.5/6.03 –/13.78 (K20)

Mieroszyno (7.39) 737.8–802.0 1.9–73.0/26.02 7.74–15.97/8.75 (K20)

Swarzewo (4.56) 799.4–823.0 15.0–36.3/13.5 7.19–8.48/7.74 (K20)

Zdrada (2.25) 824.1–858.0 1.9–37.0/18.5 3.5–12.2/8.42 (K20)



to ries (with the prospect of atomic power plants be ing located
in Po land to pre vent an energy cri sis).

Ac knowl edge ments. The au thors are grate ful to the re -
view ers: Prof. T. M. Peryt (Pol ish Geo log i cal In sti tute – Na -

tional Re search In sti tute, War saw, Po land), Prof. A. Makhnach 
(In sti tute of Geo chem is try and Geo phys ics, Minsk, Belarus)
and Dr M. Schramm (Bundesanstalt für Geowissenschaften
und Rohstoffe, Hannover, Ger many) for con struc tive and help -
ful re marks and sug ges tions that have im prov ed the pa per.
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