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Distribution of strontium in the Badenian 
(Middle Miocene) gypsum deposits of the Nida area, 

southern Poland 

A succession of different lithofacies including fifteen units, from a to II, have bceo distinguished in the gypsum 
section of the Nida area. Geochemical data show distinct variation of the Sf content in gypsum, between 0.03 and 
3.13% (average 0.30% Sf). In gyp.~um lithofacies, a high Sreoncentralion averaging 0.5'10 was found in selenitic 
gyp.~um and in gypsorudiles. The vertical distribution of strontium throughout the se<:tion is not unifonn. The 
avemgestrontium content increases in the middle section and reaches as much as 0.92% Sr in unit h. South of the 
Holy Cross Mts. the horiwntal distribution of strontium in gypsum and coeval carbonates is charncteri1.ed by higher 
concenlralion in the northernmost part of the nrea (Stasz6w region) , Variability of the strontium contem throughout 
the cyclic sequences reflects the evolution of brines during the gypsum fonnation. The result.~ suggest important 
diagenesis of the gypsum deposits which allowed the migration of .~trontium and subsequent crystallization of 
celestite. 

INTRODUCTION 

Strontium is a foreign ion commonly incorporated in sulphates during their precipitation 
or diagenesis (e.g. G. P. Butler, 1973; J. Kushnir, 1980. 1981; F. Orti Cabo eta/.. 1984; H. 
Dronkert, 1985; L. Rosel! Ortiz et al., in press). Detailed geochemical and mineralogical 
studies of the Badenian gypsum of the Carpathian Foredeep (S Poland) showed a varying 
content of strontium, suggesting that this element may be useful in the interpretation of the 
sedimentary and diagenetic evolution of brines and their salts (comp. E. Usdowski, 1973; 
A. Nadler, M. Magaritz, 1980; 1. Kushnir, 1982; E. H. Carlson, 1987). 

Data on the strontium geochemistry and mineralogy of the Badenian gypsum deposits 
of the Carpathian Foredeep are widely scattered in the literature (e.g. A. Morawiecki, T. 
Domaszewska, 1957; W. Kowalski et al .• 1980; 1. Parafiniuk, 1987, 1989; A. Kasprzyk, 
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Ta b I e I 

Strontium content in the gypsum deposits of the Nida area 

Content of Sr ['hI 

Lithofacies A. Mornwiccki, 
T. B. Siemi~ska J. Parafiniuk A, Ka~pn:yk 

Domaszewska (1982) (1987) (1990) 
(J 957) 

Breccias - 0.02-0.16 - 0.06-0.68 

alabastrine 
0.06" 0.04-0.73 - -

gypsum 

Massive laminated 
gypsum 0.06· 0.07" OJl6- I.S0 

gypsum 
0,08-0.18 

with crystalline aggregates 0.07 -0.12 - 0_14-0.28 

skeletal ,,' sabre-like 
0.15-> 1 0.1\' 0.08-1.71 Co~· gypsum 

crystalline 0.06-0.12 
gypsum szkIica 

0.06" 0.01· 0.08-0.75 
gypsum 

" average value 

1989a, L993a; A. Garlicki et ai., 1991). This paper summarizes the earlier geochemical data 
(Tab. 1) and presents new results on the Sr concentration in the gypsum deposits of the Nida 
area. This review aims to (1) characterize the regularities of the strontium distribution in a 
thick, up to 60 m, and laterally extensive gypsum sequence, and to (2) understand the main 
factors controlling Sr migration and concentration of the evaporites in margi nal parts of the 
Carpathian Foredeep. Thus, it could be important from both a scientific and an economic 
point of view. 

AREA AND METHODS 

The area of the study is located in the northern part of the Carpathian Foredeep and 
comprises two Miocene-filled marginal depressions; thePolaniec and Solec Troughs, where 
gypsum deposits are well exposed or occur in the shallow subsurface (Fig. 1). Thirty three 
gypsum sections were selected for a detailed geochemical study based on lithofacies and 
sedimentary recognition in the field . Elemental detenninations of strontium in 300 samples 
of primary gypsum and carbonate rocks were carried out in the Polish Geological Institute 
in Warsaw using X-ray fluorescence techniques. The mineralogy of twenty five samples 
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was examined by X-ray diffractometry for the detection of celestite. Geochemical data fro m 
other areas south of the Holy Cross Mts. are also included. 

GYPSUM SEQUENCE 

Su lphates deposi ted south of the Holy Cross MIs. comprise well-preserved primary 
lithofacies which originated in a wide range of depositional settings from subaqueous 
(relatively deep- and shallow-water) to subaerial (S. Kwiatkowski, 1972; A. Kasprzyk, 
1991; B. Kubica, 1992). Gypsum lithofacies comprise selenitic, massive and clastic var­
ieties (A. Kasprzyk, 1993c). Selenitic lithologies are .szkJica gypsum, sabre-like gypsum, 
skeletal gypsum and bedded seleniles . These lithofacies are from the lower and middle part 
of the gypsum section whilst in the upper part clastic gypsum varieties occur: gypsarenites 
and gypsorudites (Fig. 2). The third group is massive gypsum: with selenitic dusters, 
stromatolitic gypsum, laminated gypsum and microcrystalline (alabastrine) gypsum; all 
occur in thin intercalations throughout the section. 

Eighteen lithostratigraphic units, from a to r, have been distinguished in the complete 
gypsum section of the Nida area by A. Wala ( 1980). In sections studied by the author units 
a- n are distinct (Fig. 2); the occurrence of units o-ris questionable (see A. Kasprzyk, 1991). 
The sequence starts with giant gypsum intergrowths of palmate-like appearance, called 
szklica gypsum - unit a (M. B'lbel, 1987, 1991). Overlying bedded selenites (units b- e) 
comprise an alternation of seleni te layers (grass-like and cavoli sensu G. Richter-Bernburg, 
1973) and alabastrine or stromatolitic gypsum (A. Wala. 1979). Unitsf-i are composed of 
skeletal and sabre-like gypsum (5. Kwiatkowski, 1972) and commonly include intercala­
tions of laminated gypsum, one of which is distinguished as unit h. The selenitic lithofacies 
arc followed by an alternation of gypsum laminites or stromatolites with selenitic clusters 
(units j, l, m) and of clayey-gypsum laminites, clays or clastic gypsum (units k, f) - A. 
Kasprzyk (1991). The upper section - unit n is composed of gypsorudites and laminated 
gypsarenites (T. M. Peryt, A. Kasprzyk, 1992a). The succession of facies is cycl ic and 
comprises four regressive cycles 4.3-11.0 m thick (Fig. 2). 

Throughout the sequence gypsum is accompanied by carbonates and siliciclastics which 
fo rm intercalations or irregular bodies within the sulphate deposits. In the upper section , 
primary, carbonates (microbial carbonates) occur (T. M. Peryl, A. Kasprzyk, 1992b). 
Gypsum is locally replaced by secondary (late-diagenetic) postgypsum limestones. 

MINERALOGY 

Detailed petrographic and XRD studies show that strontium incorporated in gypsum 
and associated carbonate deposits either occurs dispersed as isomorphic replacement within 
the gypsum lattice or forms its own mineral phase - celestite (e.g. J. Parafiniuk, 1989 and 
references therei n). Two generations of celestite are recognized, different in crystal mor­
phology, size and occurrence: the older, syngenetic with gypsum, and the younger - related 
to diagenetic alterations of the host rocks (8. Sieminska, 1982; J. Parafiniuk, 1987; A. 
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Fig. 1. Location of tile studied sections 
I -limit of Baden ian; 2 - limit of gypsum; 3 - Palaeozoic; 4 - Mesozoic; 5 - gypsum Olltcrops; 6 - faults; 
7 - exposure 5lUdicd; HeM - Holy Cross Mts. 
Lokali1.acja badanych profit; 
1 - zasieg badenu; 2 - zasieg gips6w; 3-paleozoik; 4 - mezowik; 5- wychodnic gips6w; 6 - uskoki; 7 -
badanc odsloni(:cie; HeM - GOry Swi~okrzyskie 
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T able 2 

Variability ofslrontium content in gypsum and carbonate lithofacies 

Number of 
Srcontent [%] 

Standard 
Lithofacies 

samples deviation 
extremal avernge 

S<kfica gypsum 57 0.04-0.75 0.\3 0.13 
Sabre-like gypsum 41 0.05-3.13 0.48 0.60 
Skeletal gypsum 29 0.13-1.71 0.58 0.34 
Bedded sclenites '" 0.03-1.58 0.18 0.29 

Selenitic gypsum 167 0.03-3.13 0.31 0.41 

Massive gypsum with crystalline 
aggregates 15 0 .04-0.58 0.14 0.\3 

Stromatol itic gypsum " 0.04-1.17 0.22 0.24 
Laminated gypsum 27 0.03- 2.62 0.35 0.63 
Alabastrine gypsum 26 0.04-2.70 0.32 0.54 

Massivegypsum 93 0.Q3- 2.70 O.r/ 0.46 

Gypsarenilcs 22 0.03- 1.17 0. 19 0.24 
Gypsorudiles 9 0.07- 2.08 0.61 0.75 

Clastic gypsum 31 0.03- 2.08 0.31 0.48 

Gypsum (generntly) 291 0.03- 3.13 0.30 0.43 

Microbial carbonates 6 0.05-0.07 0.06 om 
Postgypsum limestones 1 10.0 10.0 -
Marls 2 0.13-0.14 0.14 -
Carbonates (genernJly) 9 0.05-10.0 1.18 3.31 

Gypsum and carbonates 300 0.03-10.0 0.33 0.70 

Kasprzyk, I 989a). The older generation is represented by fine-grained xenomorphic crys­
tals dispersed within the gypsum background. Celestite of the younger generation com­
monly occurs in radial or druse-like aggregates of prismatic crystals, associated with clay 
and carbonate. Petrography shows that the bulk of strontium in the carbonate rich fi ne-grain 
gypsum zones is bound up in replacement celestite, whereas no discrete Sf phase is 
identified within the pure selenitic crystals. This suggests that strontium, released during 
recrystallization and (or) alteration of gypsum (to calcite), has been reprecipitated very 
locally as celestite. 



Chemistry (average content in % ) 

~ lithofac i es Unit Thifjfess n CaS04' ZHZO CaC03 NR Sr Cycle 

Q~ 
~ laminated clastic gypsum, 

gypsorudites n >9.3 19 82.27 3.12 5.46 0.21 0.21 IV 
~f1:s;:= 

~ laminated or stromatolitic 
. 1.0-2 .15 8 84 .10 3.30 3.28 0.10 gypsum wi th selenites m 

.;..,:;: 
da yey - gypsum lami nites t 0.1 1. 1 3 57.77 7. 52 22.78 0.33 

.~ ~~~~~~ g~~sum ",gypsoru- I 0.1.-2.0 5 87. 83 3. 09 1. 29 0 .23 wit \p'mfp<; dites 
<7,,-. laminated gypsum '\. k 0.7 4.5 24 85.38 3 .92 2.94 0.67 0.42 111 
~ stromatolitic gypsum with j 0.4- 2.3 17 88.00 1.68 . 2 .75 0.19 
Yv rv--. selenite ~Iusters 

((I sabre-like gypsum i 2.65- 3.45 17 87.08 2 .45 1.64 0.54 

LI laminated gypsum h 0.05 0.5 8 64.61 9.33 6.80 0.92 
I I 
(II sabre - like gypsum 9 1.3-3.4 25 86 .33 1. .04 2.51 0.45 

0.56 /I 
r."'? 

.::;;.. skeletal gypsum f 1.3 -3.75 31 87.19 2 .53 2.65 0 .57 

rv-v--. stromatolitic gypsum e 0.55-1.65 19 87.79 1.74 3.62 0.24 
~ 

bedded selenites d 0.7-1.95 21 87. 94 2.02 3.65 0.20 
Y..:L~ 

alabastrine gypsum c 0. 1 0 .4 13 86 .64 2.84 1.94 0 .39 
~~ 0.19 I 
~ bedded selenites b 0.45-1.7 22 87. 78 2.07 2.77 0.17 

~ szklica gypsum a 2.6 -7.0 57 91.15 0.83 1.81 0 .13 
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Geochemical data show distinct variations in strontium concentration (Figs. 2-4). The 
values obtained from gypsum and carbonate lithofacies (in total 300 samples) vary between 
0.03 and 10% Sr, averaging 0.33% Sr. 

Considering the average Sr content in different gypsum li thofacies, the highest values 
of about 0.5--0.6% were recorded in skeletal and sabre-like varieties and in gypsorudites 
(Tab. 2). In other li thofacies it does not exceed 0.4% Sr. The lowest Sr concentration was 

Fig. 2. Chemical C(Imposition througboutthe lithostmtigraphic sequence of units froma to n in the Nida area. 
n _ number ofsamptes 
Sklad cbc:miczny sekwencji litOlyp6w od a do n w obsuu'a nidUanskim 
n- numcrypnSbek 
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measured in szklica gypsum and in massive gypsum with crystalline aggregates. The Sr 
content in some li thofacies, such as gypsorudites, laminated and sabre-like gypsum, is 
widely dispersed and reflects distinct variations in lithology (Tab. 2). High Sr concentration 
recorded within the matrix of selenitic gypsum and in separated layers of laminated and 
clastic gypsum is due to the presence of celestite which significantly increased the content 
of strontium. This is the case with gypsorudites rich in marly-gypsum matrix, where the 
wide range of values (from 0.07 to 2.08% Sr) results from the different mineralogical and 
chemical composition of these deposits (Fig. 2, Tab. 2). Generally, selenitic gypsum as well 
as clastic gypsum lithofacies are enriched in strontium in relation to massive gypsum 
varieties. 

The highest strontium concentration (up to 10% Sf) is related to postgypsum limestones, 
locally developed in the sulphate complex (A. Kasprzyk, 1990). Relatively low values 
averaging 0.08% Sr have been found in microbial carbonates and marls from the upper 
gypsum section (Tab. 2). 

DlSTRIBUT[ON 

The vertical distribution of strontium throughout the gypsum section is not uniform and 
reflects the variety and succession of lithofacies. In the sequence of units from Q to n, Sr 
concentration increases toward the middle section, in accordance with the increasing 
content of calcium carbonate and insoluble residue in bulk of samples (Figs. 2-4). The 
average content of strontium is highest in units hand k (Fig. 2). High and homogenous 
relative values are characteristic for units f, g, and i, composed of selenitic gypsum. 
Concentration of > 1 % Sr obtained in some samples distributed randomly throughout the 
section reflects the presence of celestite, as proved by petrographic ~nd XRD studies. The 
lowest average Sr content was recorded in the upper section (Fig. 2). The cyclic sequence 
of lithofacies is expressed in the vertical distribution of strontium (Figs. 3, 4). This is 
reflected by an evolution of Sr content which could be symmetrically and asymmetrically 
decreasing-up seen throughout the lower and middle section with a dominant selenitie facies 
(cyclothems I-Ill) - Fig. 5. 

The horizontal distribution of strontium an over the Nida area shows a distinct relation­
ship between Srconcentration and the location of sections studied (Figs. 1,3,4). The highest 
average content of about 1 % Sf was recorded in the southern Nida area (i.e. in the Solec 
Trough) - Fig. 5. In the north, concentration does not exceed 0.5% Sr. A high Sr content 
(2.08%) has been reported at Czarkowy where Sr concentrations of economic importance 
were found (A. Morawiecki, T. Domaszewska, 1957; T. Osm6lski etal., 1982). The results 

Fig. 4. Strontium content in selected gypsum sections rrom the southern Nida area 
Zawart~c slrontu w wybranycb profilach gips6w poludniowej cZ(:(ci obswru nidziatlsldego 
I - ily, ilowce, ily gipsowe; 2 - gipsorudyty; 3 - gipsarenity masywne; 4 - gipsarenity laminowanc; 5 -
laminity gipsowo·ilaste ; 6- gipsy laminowane: poziomo, ral i~ie; 7 - gipsy alabastrowe; 8 - gipsy strom:uoti· 
towe; 9 - gipsy zbite zagregatami krystalicznymi; 10-gipsy warstwowane z poziomami se[eni I6w; 11 - gipsy 
szkieletowc; [2 - gipsy szabla.~te; 13 - gipsy szklicowe 
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0.51.0 15 
'I, Sr 

* Gortotowice * Chwotowice * 

0.51.01.5 
V, Sr 

0.28 

051.015 
'I, Sr 

0.20 

5 e c o n s 

Bork6w * 

0.51.015 
'I. Sr 

I I 0.25 
I 1..1. 

0.25 

Leszcze A Sieslowice A 

I I 0.31 
I 5.5 

I 
10.57 

t-t--.,-.6:Q 

051.0 15 
V, Sr 

I 
0.21 
6.3 

I 
I 
I 

0.55 

051.0 15 
'I, Sr 

0.03 

average Sr content 1%) 
thickness 1 m J On-~ - standard deviation in section 

Skotniki A 
Garne 

0.51.0. 15 
'I. Sr 

0.1.6 

Skorocice A 

05 1.0 1.5 
'1, Sr 

0.72 
'I, Sr 

0.08 
I 1..6 

0.t.1 

Fig. 5. Comparison of thickness and the average Sr content in cyclothems I-III in selected gypsum sections from the northern (*) and southern (A) Nida area 

Por6wnanie miqZszosci i sredniej zawartosci strontu w cyklotemach I-III w wybranych profIlach gips6w w p61nocnej (*) i poludniowej (A) cZl;sci obszaru nidzianskiego 



Distribution of strontium in the Badenian gypsum ... '07 

obtained show coincidence between relatively high Sf concentration and local horst-like 
elements, when the structural pattern of the area is considered (Figs. 1, 5). 

Results of geochemical studies reveal some basic differences in the strontium concen­
tration and distribution between the: eastern, central and western parIs of the area south of 
the Holy Cross Mts. (Fig. I). This area includes four sectors with numerous exposures of 
gypsum and a dense network of boreholes: the Nida region (B . Siemiriska, 1982; J. 
Parafiniuk, 1987; A. Kasprzyk, 1990), Stasz6w region (A. Kasprzyk, 1 989a), Osiek region 
(A. Kasprzyk, 1993a) and the Wschodnia river region (A. Kasprzyk, 1989b). Gypsum 
deposits of the western and eastern areas (the Nida and Osiek regions) exhibit a comparable 
average content of strontium, almost half the value obtained for equivalent facies in the 
north, i.e. in Stasz6w region (Tab. 3). In the central area (the Wschodnia river region), 
sulphate deposits (gypsum and anhydrites) occur at a depth of more than 200 m and show 
a relatively low Sr concentration (Tab. 3). The average content of strontium in gypsum 
deposits of the whole area discussed is 0.37% which is very close to the value recorded for 
sulphates in the margin of the Carpathian Foredeep of the Western Ukraine (B. W. Meriicz, 
N. M. Dacenko, 1976; J. T. Roskosz et aI., 1979). 

It is interesting to note that the Badenian gypsum deposits of the Carpathian Foredeep 
are distinctly enriched in strontium in comparison to the other evaporite formations (Tab. 
3). This is best demonstrated by the selenitic lithofacies of the Badenian gypsum, which 
show an average content of strontium 2-3 times higher than that recorded for equivalent 
facies from the Messinian of eastern Spain, but comparable with values obtained for 
selenitic gypsum from recent coastal salinas of SE Spain and southern France (see A. 
Kasprzyk,1993a). 

THE STRONTIUM ENVIRONMENT 

The facies variation in the Badenian gypsum section of the Carpathian Foredeep is 
distinctly reflected by the strontium distribution (Figs. 2-4, Tab. 2), and therefore may be 
used in the interpretation of brine variations during gypsum formation. However, quantita­
tive measurement ofthe strontium content in bulk samples may produce seriously mislead­
ing results when diagenetic alteration is significant (e.g. L. A. Hardie, 1984). Because of 
this, the interpretation presented below is based on comparative analysis of the Srdistribu­
tion profiles. 

Detailed geochemical analysis provides arguments for unstable salinity conditions 
during gypsum formation in the peripheral part of the Badenian basin (A. Kasprzyk, 1991. 
1993b). The occurrence of a thick selenitic layer in the lower part of the gypsum sequence 
supports a rapid rise of salinity, initiating the sulphate precipitation. The high salinity and 
calm, stratified waters favoured the development of giant gypsum intergrowths (unit a), 
periodically interrupted by an influx of fresh- or brackish-waters and fluctuations in 
halocline a<; shown by common dissolution surfaces and the strontium distribution (M. 
Bllbel, 1987; A. Kasprzyk, 1993a, b) - Figs. 3, 4. Deposition of the bedded and 
stromatolitic gypsum (units b-e) took place in an unstable physicochemical regime. This 
is assumed on the basis of the variable Sr content and the modern facies analogs from 
coastal salinas of SE Spain and Western Australia where selenitic crusts commonl~ 
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T abl e 3 

Average conlcnt orstrontium in sulphate; of different evaporite rormations (data from H. Drookcrl, 
15185; A. Kasprzyk, 1989b; A. Garlickl et al., 1991 ; and this work) 

Agc/FonMtion Local ity Lithofacies 
5r cooteR{ 

[%[ 

Recent! Almeria salines Spain gypsum 0.12-0.19 
Recent/Abu Dhabi sabkha Arabia gypsum 0.04-0.11 

anhydrite 023 

Poland: 
Nida region gypsum 0.30 

Mioccne - Badenianl Osiek region gypsum 0.38 
/Carpathian Foredeep Stasz6w region gypsum 056 

Wschodnia region gypsum+anhydrite 0.18 

Ukraine gypsum+anhydrile 0.34 

Miocene - Mcs.sinianlSorba.~ Spain gypsum 0 .. 17 
Miocene - McssinianlLaga Italy gypsum 0. 17 
Triassic/Windsor USA anhydritc+gypsum 0.08 
Permian - Zechstein Germany anhydrite 0.20-0.25 
Permian - Zccllstein Poland anhydrite 0.014>.06 
Permian/Blninc USA gypsum 0.10 

anhydrite 0.15 
Permian/Salado USA anhydrite 0.07 
PcnnianlCastilc USA gypsum 0.24 
Carboniferous Spitsbergen gypsum 0.07 

anhydrite 0. 14 

alternate with cyanobacterial mats blooming in periods of salinity drops (A. V. Arakel, 
1980; F. Orti Cabo et a!., 1984; B. W. Logan, 1987). An increase in salinity fa voured the 
deposition of a thick selenitic complex (units/- i), relatively rich in strontium (Figs. 3, 4). 
The facies variation ofun itsj- m was created when regress ion, changes in climate orbasin 
configuration resulted in brackish-water inflow as a result of runoff from the hinterland 
(A. Kasprzyk, 1993c) . This affected the distribution of strontium in the basin system as 
shown by the local high Srcontent (e.g. in unitk -Figs. 2--4). The deposition of the thick 
clastic gypsum complex of the upper section (unitn) took place in less sa1ine waters where 
physical accretion dominated chemical precipitation . The high Sr concentration obtained 
in some samples is related to replacement celestite aggregates within the matrix. 

In general, a horizontal distribution of strontium is characterized by a relative decrease 
in concentration with increasing of burial depth (Tab. 3). It seems that variability of the Sr 
content throughout the successive cycles reflects changes in brine chemistry and sedimen­
tary regime, both controlled by local or regional factors . 

Another question is related to the potential source of strontium in the evaporitic basin 
of southern Poland. A higher content of Sf (> 1%) is commonly evidence of celestite 
mineralization, as shown by petrography and geochemistry. Because celestite occurrences 
are closely associated with the peripheral part of the basin (comp. A. Garlicki etal., 1991), 
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it can pro bably be assumed that strontium was derived from local supplies. Generally , a 
distinct relationship between strontium and calcium carbonate (Fig. 2) reflects important 
geochem ical fractionation during both early diagenesis (coprecipitation of Sr into calcite 
or aragonite) or later diagenetic changes of limestones (I. West, 1973) and sulphates by : 
dissolution-recrystaJlization (E. H. Carlson, 1987), bacterial sulphate reduction (and thus 
calcification of gypsum, i.e. gypsum replacement into calcite) - W. Kowalski et al. (1980), 
1. Parafi niuk (1989). Diagenetic processes may have also been favoured by an inflow of 
meteoric water from the hinterland or direct rainfall (comp. P. A . Scholle et al., 1990). 
During all those processes, celestite crystallized fro m pore solutions rich in Sr ions, 
primarily incorporated in gypsum and associated carbonates, later leached and remobilized 
to fonn local concentrations. Thus. the most li kely cause of celestite formation in the 
gypsum deposits would be: (I) supply of continental-derived brines rich in strontium ions, 
(2) dissolution of subaerially exposed gypsum, (3) diagenetic alteration of gypsum and 
associated limestones. 

CONCLUSIONS 

It is highly probable that strontium from the Badenian gypsum of the Carpathian 
Fo redeep could have formed its own mineral phase during evaporite sedimentation. Diag­
enetic processes such as bacterial sulphate reduction, dissolution and (or) recrystallization, 
would favour the liberation of large amounts of strontium ions from gypsum. Thus, they 
could form local higher concentrations within the gypsum rocks. This interpretation is 
similar to that of I. West (1973) and E. H. Carlson (1 987) who reported high Srconcentra­
tions elsewhere at the margins of the lurassic (Dorset) and Silurian (Ohio Basin) evaporitic 
basins. They suggested that the strontium forming the celestile was liberated by thc 
d iagenetic alteration of sulphates or coeval limestones, as is proposed in this paper. 

Results of geochemical and petrographic studies show that higher strontium concentra­
tions are related with the products of the diagenetic alteration of gypsum in structurally 
elevated areas of the northernmost marginal part of the Carpathian Foredeep. This theory 
may have implications for Sr prospecting. 
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Alicjn KASPRZYK 

. ROZKLAD ZA WARTOSCI STROtlITU W CII'SACH BADEI\'U (SRODKOWECO MJOCENU) 
OBSZARU NlDZIANSKIEGO 

S lr es~cze nie 

W obs= nidziatiskim gipsy IwoTZll licwc odsloniocia, t kt6rych 33 wytypowano do s:tczeg6lowych badati 
litofacjnJnych i geochemiC7.RYch (lig. I), Podstawowe litofacje stanowi14 gipsy krystaliez.ne selenitowe, wite i 
Idastyc:tne, obejmujolCC szereg dalszych odmian litologicznych (lab. I , 2), Towan;y~ im skaJy w~glanowe: 

wapienie pogipsowe, margie i utwory mikrobialne. Wyr6tnione Jitofneje IWotZ.ll w profilu stalQ selcwenc~ 
pi .. tnastu litotyp6w (a-n), 1:t!R reprezcntuj~ Cl.tery cykle sedymentacyjne (lig. 2-4). 

Wyniki anality geochemicz.ncj gipsOw i wapieni wyk:ualy dutl:! uniennolt "Uwartotci strontu od 0,03 do 
10,O'lb ('rednio 0,33'1> Sr) zaietnie od litologii (fiS. 2-4, lab. 2). Srcdnia zawartolt SlrOnlu (0,3'1» w gipsach 
obszaru nid7jatlskicgo jest prawie 2-l::rotnie nitsuod wartoki wyliczonej p!Ut autork~ dJaobszaru staszowskiego 
i jest porownywalna ze ~redni14 (0,34'1. Sr) otnymanq )mel. badaczy ukrnitiskich dla skal siatC'UUlowych 
(g ipsowo-nnhydrylowych) ukrainskiej c1:<;ki z.apadliska przedkarpackiego (B. W. Mertic~ N. M. Daccnko, 1976). 
NajwytsUl koncentracjl; T'ZI;du O,5'1.Sr stwierdzOllO w gipsach szlcidetowych i szabla.~tych om w gipsorudytach 
(tab. 2). W pozostatych litofacjach ~rednia z . .,w.,rto~ strontu nic przckrac7.a 0,4% (tab. 2). Dui.a zmiennoo~ 
l.awanoki slronlU w gipsorudytach i gipsaeh laminowanych odzwicrcicdla nicjednorodnoU skladu mineralncgo 
i chemic:tnego tych skat NajwytsUj koncentraej<; ( 10'lb Sr) stwicrdzono w wapicniach pogipsowych. Zawarto.~ 
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Sf> 1 % w gipsach i wapieniach wska:wje naobecno§tcelestynu, co potwierdzajll wyniki hadan petrogrnficznych 
i rentgenowskich. Rozpoznano dwie generacje celestynu: slal'SZ<j - prawdopodobnie syngenetycwij 2. gipsem, i 
mlodsl:ll - 1;wiV.anllz procesami przcmian diagcnctycZlIych gips6w. Cykliczna s.ekwencja litofaeji w profilu 
znajduje odzwierciedlenie w zrnienno§ci zawart~ci strontu (fig. 2, 5). 

AnalizujQC rozk lad przeSlrolnny strOlltu w skalach gipsowyl:h i wr;glanowych poludniowego obrzeZcllia G6r 
Swir;tokr?yskich, najwytsZll §rednill zawarfoS<! lego pierwia5tka - lokalnic osiagajQcQ kOllccntmcjr; inlere.sujllQ 
zlotowo - stwierdzono w rejonie staszowskim (fig. 5, tab. 3). 

Wyniki badafi 5ugerujQ, i e czynniki regulujllce cou.:!ad zaw:rrto~ci 5!TonUl S4 ZWillVll1C zar6wno z warunkami 
sedymentacji w zbiorniku cwaporncyjnym,jak i z p6iniejszymi procesarni dia- i epigenctycmymi, determinujacy­
mi Slabi l noo~ strontu w obn;bie macierzystycli ska/ gipsowycli. Dalsor.e poszukiwania d6t S1ronm winny by~ 
prowadwne na obszarach wychodni i plylkiego podpowierzcliniowego wyst~powania wapieni pogipsowych i 
gips6w objo;tych intensywnymi przeobraicniami w proccsach rozpunC".tania-rekrystalizacj i i bakteryjnej redukcji 
lub kalcytyzacji. 


