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Alicja KASPRZYK 

Correlation of sulphate deposits of the Carpathian 
Foredeep at the boundary of Poland and Ukraine 

Badenion (Middle Miocene) sulphate deposits comprise different lithofacies of primary gypsum, anhydrite and 
secondary gypsum. Facies and sedimentary studies indicate the gypsum deposits were submitted to burial alteration 
to anhydri te in severo1 stages of diagenesis. Preservation of primary lithologic features allows the correlation of 
gypsum and anhydrite sections overa large area of the northeastern Carpathian Foredeep. The facies variety reflects 
distinct sedimentary conditions in the peripheral part of the evaporite basin. They comprise subaqueous (relatively 
deep- and shallow-water) as well as subaerial settings. 

INTRODUcrlON 

Studies on the Badenian evaporite formation of Poland and Ukraine have continued for 
more than one hundred years (see reviews by S. Kwiatkowski, 1972; A. Garlicki, 1979; A. 
W. Pobieriezski, 1991; B. Kubica, 1992), resulting in recognition of facies and their 
distribution in the Carpathian Foredeep. Hitherto, the sulphate deposits in both countries 
were studied separately and any comparison of facies and sequences had not been made. 

The author' s long lasting studies on Miocene sulphates of Poland (e.g. , A. Kasprzyk, 
1989, 1991, 1993a, b, c; T. M . Peryt, A. Kasprzyk, 1992a, b, and references therein) , and 
results of recent research in Western Ukraine allow presentation of correlation of sulphate 
sections of the northeastern Carpathian Foredeep, which is the aim of this paper. Several 
boreholes with sulphate deposits (gypsum and anhydrite) at depths between 21.6 and 435.5 
m, located in the areas of Lubacz6w (SE Poland) and Drogobycz (W Ukraine) (Fig. I), have 
been chosen to focus upon this topic. 



96 

\ 

I 
I 

........ . ",..;. r', 
r j 

Al icja Kasprzyk 

POLAND 
UKRAINE 

'SIl '00 I~~. 

II v v ~i 

LUBACZOWo eCieszonfw,' 

v v v V~~~U~d~o~m~,.~r~Z~l1~ v v V y ~v 
V v / v v ".. 

V /~ v 

II /' v 

limi! of evaporite deposits:~_-'>....:."'-'.:..,.,"1 
191 

vi' II v II II II 

D
OPRZEMYSL ~ ~ ... 
II./VIIVIIV 

f II VDnitII _ ~, II .Ii II r_ -,,""',11 v 

l·~ ~-~ ~ 
OSAMBORv _ v '\. ,,' 

') ', .. - v'\. II II 
• ,, ~II V 
\ ,y - Y .... II V 

. °DROGOBYCZ" II v V >I V 

J STRYJOv- vC:!-. ,," v 
\ '~ -v,vC-9vv 

...... " - '" II v- V y Y 

" limit of Flysch , _ )'-C-l '- "_ II II 

. \' Carpathians (10) ',-- """,v v ~ '.! v ;j... ..... "'. ' '\; ,-v, V V v'-" 
'- IWANO-o v 

FRANKOWSK II V" 

''v -~, v II 

'-.::t - v ~ ...... v v v 

oTIERNOPOL 
@ 

_ chloride s ( 1) 

~ sulphates (gypsum and anhydrite] 12 J ~ . 
sulphol es and cloys (3 I 

suLphates and carbona tes ILl 
'~ - v.::::-...... II v v V 

'v _" _~, v II V 

~ - II - v', V II V v carbonell'S (Rolyn limestooes llSJ 

c=J sltlcictosbcs 16 ) 
Pf~t ',KOtOMYJA 

• bore note 11 ) 

o 
'---

20 

""" _ -v II " .., 
,~- " - v...... II PI'/,/! 

LOkm ~":-... :CZERNOW-CY;-
...... -V-II-II 

Fig. I. Distribution and facies or evaporite deposits in the Carpathian Foredeep (CF) (after L. N. Kudrin, 1955; A. 
Garlicki, 1979; I. W. Wenglinski et al., 1982) 
Zasi~g i facjc utwor6w ewaporatowych w zapadlisku przedkarpackim (CF) (wedlug L. N. Kudrina, 1955; A. 
Garlickiego, 1979; I. W. Wenglinskiego i in .• 1982) 
I - utwory chlorkowe; 2 - utwory siarczanowe (gipsy i anhydryty); 3 - utwory siarc:z.aoowe i Haste; 4 - utwory 
siarczanowe i wl;glanowe; 5 - utwory wf;glanowe (wapienie ratynskie); 6 - utwory klastyczne; 7 - otw6r 
wiertniczy; 8 - zasif;g badenu; 9 - zasil;g utwor6w cwaporatowych; 10 - zasi~g Karpnt fliszowych 

GEOLOGICAL SETIING 

During the Badenian (Middle Miocene), the Carpathian Foredeep was a place of 
widespread evaporite sedimentation resulting from the restriction of the northernmost part 
of the Central Paratethys (Fig, I). The facies succession and lateral distribution of evaporites 
are an expression of different sedimentary environments inclurl ing the basin margin, the 
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shelf and the basin. On the shelf, developed on the southern peripheral zone of old platforms 
of the Carpathian foreland, deposition took place in a system of widespread shallow-water 
lagoons (S. Kwiatkowski, 1972; I. W. Wenglinski el aI., 1982; A. Kasprzyk, 1991; B. 
Kubica, 1992). Resulting evaporites are 60 m thick and comprise sulphate deposits (gypsum 
and anhydrite) intercalated and (or) laterally equivalent to carbonate and siliciclastic 
marginal facies. These deposits are the lateral equivalent to basinal sulphate laminites and 
halite deposits of deeper environments (A. Garlicki, 1979). In the northern peripheral part 
of the Carpathian Foredeep, the sulphates are preserved as gypsum that is replaced by 
anhydrite and associated secondary gypsum in a southward direction. 

The studied boreholes are located in the northeastern peripheral part of the Carpathian 
Foredeep (Fig. I). In this area, the sulphates overlie siliciclastic and organogenic carbonate 
deposits (Lower Badenian), and are covered by a thick marly-clay complex of Late 
Badenian and Sarrnatian age. 

A salinity crisis was the result of climatic changes and geodynamic processes influenc
ing the Carpathians and its foreland during the Miocene. Consequently, sedimentation of 
evaporites occupied a large area of about 40,000 km2 in the Carpathian Foredeep. The 
regional tectonic framework of the area is characterized by a dominant NW-SE fau lt system 
linked to Carpathians overthrusting. The bottom structural surface of sulphates is cut by 
fault dislocations with amplitudes of one hundred through hundreds of metres (B. Kubica, 
1992). 

LITHOSTRATIGRAPHY OF GYPSUM DEPOSITS 

Gypsum deposits of the northern peripheral part of the Carpatlllan Foredeep of Poland 
comprise different lithofacies which form a constant, laterally extensive sequence of 
eighteen lithostratigraphic units, from a to r (A. Wala, 1980; A. Kasprzyk, 1991) - Fig. 2. 
It begins with giant gypsum intergrowths, called szklica gypsum, as unit a (M. B~bel , 1987; 
B. Kubica, 1992; A. Kasprzyk, 1993a). Overlying bedded gypsum (units b to e) comprises 
an alternation of selenite horizons (grass-like or cavoli sensu G. Richter-Bernburg, 1973) 
and alabastrine or stromatolitic gypsum layers (A. Kasprzyk, 1993c). It is followed by a 
thick-bedded selenitic complex composed of skelelal and sabre-like gypsum (unitsf- i) with 
elongated prismatic crystals oriented chaotically or, in the upper part, uniformly. Bedding 
is expressed in intercalations of laminated gypsum, several centimetres thick. Overlying 
deposits are laminated and stromatolitic gypsum (units i, I, m), separated by clayey-carbo
nate-gypsum laminites, pelites or clastic gypsum facies (units k and f). The upper section 
(units n- r, Fig. 2) is composed of laminated and clastic gypsum: gypsorudites and gypsa
reni tes with sedimentary structures typical of mass flow, slump, and density flow deposits 
(T. M. Peryt, A. Kasprzyk, 1992a). Locally, clastic gypsum facies are intercalated with 
biolaminites and nodular gypsum (units 0 and r). The complete gypsum sequence terminates 
with gypsiferous microbial-peloidal carbonates (T. M. Peryt, A. Kasprzyk, 1992b), fol
lowed by gypsum laminated marly claystones and marls. 

Due to synsedimentary exposure and erosion, the gypsum sequence is incomplete over 
the large area along the present limit of the gypsum deposits, and terminates with units n or 
a (A. Kasprzyk, 1993a). Unitsa-rhave their equivalents in sulphate sections where gypsum 
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Fig. 2. Lithostratigraphy of the gypsum deposits in the northern Carpathian Foredeep of Poland (after A. Kasprzyk, 
1993a) 
Explanations of lithofacies as in Fig. 3 
Litostratygrafia gips6w w p6lnocnej cZl(gci zapadliska przedkarpackiego Polski (wedtug A. Kasprzyk, 1993a) 
ObjaSnicnia litofacji jak na fig. 3 

was partly or completely replaced by anhydrite and secondary gypsum during burial 
diagenesis (B. Kubica, 1992; A. Kasprzyk, 1993b). 

DESCRIPTION OF FACIES AND SEQUENCES 

Macroscopically, the sulphates in studied cores show a distinct variation in lithofacies 
that consist of primary gypsum, anhydrite and secondary gypsum. The facies variety and 
succession oflayers from a to n may have been distinguished as equivalent to the gypsum 
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section of the northern Carpathian Foredeep of Poland. Appropriate lithostratigraphic units 
in altered sections are labelled a' through II '. For description oflithofacies, the terminology 
suggested by S. Kwiatkowski (1972), B. Kubica (1992) and A. Kasprzyk (1993a) for 
gypsum, and by W. R. Maiklem et al. (1969) for anhydrites, was applied. The classification 
of microstructures of F. Orti Cabo (1977), and F. Orti Cabo, L. Rosell Ortiz (1982) was 
used for anhydrite and secondary gypsum. 

LUBAcz6w AREA 

In borehole Cieszan6w I (Fig. 3), the primary gypsum is partly replaced by anhydrite 
and secondary gypsum, which is expressed in nodules, irregular bodies and chaotic-pris
matic aggregates of anhydrite laths throughout the gypsum section. Based on crystalline 
and sedimentary structures preserved, it is possible to distinguish a vertical set of several 
lithostratigraphic units (Fig. 3). 

In the lower nodular-mosaic layer (unit a'), nodules are up to 15 em in diameter and 
vertically or subvertically aligned. These are separated by stringers and anastomosing seams 
of clayey-bituminous material. Some of them seem to be pseudomorphs after blocky 
crystalline aggregates (giant gypsum intergrowths). The nodular-mosaic layer is followed 
by bedded gypsum with grass-like selenites and alabastrine intercalations (units b- e) , partly 
replaced by massive and nodular-mosaic anhydrite and associated secondary gypsum (Fig. 
3). Overlying selenitic lithofacies including skeletal and sabre-like gypsum varieties with 
minor intercalations of laminated gypsum (units/- i, Fig. 3) only occasionally show effects 
of partial replacement. Selenite crystals occur aggregated within a gypsum-dolomite 
background. Units / - 1' are nodular-mosaic and banded anhydrite with carbonate-clay 
impurities and interbeds. Overlying alternation of selenitic and laminated or stromatolitic 
gypsum facies forms unit m. It is followed by a thick complex of laminated gypsarenites 
intercalated with gypsum-carbonate breccias - units nand 0 (Fig. 3). These deposits are 
strongly affected by replacement into anhydrite with a dominant nodular-mosaic fabric at 
the top (unit 0). 

In borehole Budomierz I I, located 10 km south-east of borehole Cieszan6w I (Fig. I), 
the primary gypsum facies are completely alterated. There, a 4.4 m thick layer (unit a' ) of 
secondary gypsum and relict anhydrite nodules occurs in the lower part of the section (Fig. 
3). Composite sulphate nodules within gypsum-carbonate matrix show porphyroblastic vein 
fabric along the boundaries resembling assemblages of pseudomorphs after giant gypsum 
intergrowths and selenite horizons. Units b '-e' are composed of a sequence of mosaic and 
nodular-mosaic anhydrite with diffuse clayey-carbonate laminae. Locally, sulphate nodules 
and nodular layers exhibit pseudomorphs after grass-like and cavoli selenites; layers 
deformed enterolithically are common. In the overlying nodular-mosaic anhydrite (units 
f' - i '), pseudomorphic fabric after skeletal and sabre-like selenites is spectacular. Pseudo
morphs are defined by rims of coarse-crystalline anhydrite outlined by a bitumen-stained 
zone. A layer. several centimetres thick. of alternating carbonate-anhydrite laminae with 
ripples forms unit h '. The facies association of unitsj'- In' are alabastrine secondary gypsum, 
sulphur-bearing limestone and sandy claystone with coalified plant debris, all of which show 
irregular lamination. The upper section (unit n') is composed of nodular and irregularly 
laminated porphyroblastic secondary gypsum. The transition to overlying marly sandstones 
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and sandy limestones with concentration of sulphur is gradual. Characteristic sedimentary 
structures include cross-lamination, ripples, flaser and irregular lamination, and brecciated 
layers. 

DROGOBYCZ AREA 

The only sulphates identified in cores of this area were anhydrite and secondary gypsum. 
Relics of, and pseudomorphs after, crystalline and sedimentary structures indicate the 
former gypsum underwent transformation into anhydrite during diagenesis. These pseudo
morphic fabrics allow a comparison of sulphate sections of Western Ukraine to well studied 
gypsum sequences of the northern Carpathian Foredeep of Poland, and differentiation of 
several equivalent units, labelled a' through n' (Fig. 4). 

Unit a' in studied cores (Fig. 4) is composed of mosaic anhydrite that locally is partly 
or completely alterated into porphyroblastic secondary gypsum. Distinct sulphate nodules 
are several centimetres in diameter and vertically aligned or deformed. These are interpreted 
as being pseudomorphs after giant gypsum intergrowths. Overlying bedded nodular-mosaic 
anhydrite and associated secondary gypsum (units b'- e') exhibit irregular horizontal 
lamination. This is expressed in an alternation of centimetre-thick nodular layers and 
thinner, dolomitic or clay-organic laminae. Pseudomorphs after grass-like and cavoli 
selenites are noticeable within nodular layers. Perfectly preserved pseudomorphs after 
chaotically oriented and sabre-like selenite crystals are an impressive feature of overlying 
nodular-mosaic and massive anhydrite of units f -i'. Locally (borehole C-9), irregular 
laminae of halite crystals and (or) their moulds alternate with sulphate layers. Other 
sedimentary and diagenetic structures ' include: diffuse bedding of the host sediment, 
irregular and flaser lamination, pseudomorphs after selenite horizons and isolated gypsum 
crystals. The host sediment is a gypsiferous microbial-peloidal dolomicrite. A variety of 
horizontally laminated anhydrite and secondary gypsum is characteristic of units j'- m'. 
Anhydrite laminae are nodular and locally distorted. In borehole C-3, there is a layer, 0.5 

Fig. 3. Sections of sulphate deposits in boreholes Cieszan6w I and Budomierz 11, situated in Lubacz6w area 
Profile utwor6w siarczanowych wotwornch wicrtniczychCicszan6w I i Budomierz t I, zlokalizowanych w rejonie 
Lubaczowa 
Fa c j e sed y men t a c y j n e : 1 - gipsy szklicowe, 2 - gipsy szablaste. 3 - gipsy szkieletowe, 4 - gipsy 
warstwowanc z poziomami selenit6w, 5 - gipsy stromatolitowe, 6 - gipsy zbite z agregatami krystalicznymi, 7 
- gipsy alabastrowe, 8 - gipsy iaminowanc, gipsy klastycznc laminowane, 9 - gipsorudyty, 10 - ily. Bowce, 
11 - dolomity, 12 - piaskowce, 13 - biolaminoidy; 1 am i nacj a: 14 - pozioma. 15 - konwolutna, 16-
smuiysta, 17 - pI7..ekfltna; 18 - uziamienic frakcjonalne; 19 - struktury z obci~tania; 20 - riplemarki; 21 -
warstwowanie zaburzonc; 22 -Iitoklasty; 23 - szczlltki fauny; 24 - peloidy; 25 - szcUl.tki ro~1in; 26 - spory; 
27 - szcZlltki sinic, 28 - smugi ilaste, 29 - laminy tufitowe; facj c d i age nc t yczne: 30 - wapienie 
pogipsowe,3 1- gipsywt6rne;a n h y dry t y: 32-gruzlowc, 33-gruzlowo-mozaikowe, 34-mozaikowe. 
35 - masywne, masywne przekrystalizowane, 36 - pasmowanc, 37 - Iaminowanc. 38 - brekcje anhydrytowe; 
p s e u d 0 mOT fo z y po: 39 - selcnitach typu murawy i (Iub) cavoli, 40 - kryszlalach sclenitowych zoriento
wanych chaotycznie, 41 - krysztalach selenitowych szabla<;tych, 42 - wielkich :fJOstach kryslalicznych, 43 -
soczewkowych i (lub) pryzmatycznych icrysztalach gipsu; g r u z I y s i arc za now e : 44 - pionowo i (Iub) 
sko~nie wydlutone. 45 - poziomo wydlutonc, 46 - enterolitycznie zdeformowanc; 47 - laminacja niereguJama; 
48 - porfiroblasty i (Iub) pseudozyly gipsu wt6mego; 49 - zyly gipsu wl6knistego; 50 - chaotyczne agregaty 
pryzmatycznych icrysztal6w anhydrytu lub ich pseudomorfozy; 51 - krysztaly halitu; 52 - pory z rozpuszczarua; 
53 - brak rdzen ia; S - siarka rodzima; C - celcstyn; L -lutecyt 
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Fig. 4. Sections of sulphate deposits in selected boreholes of the Drogobycz area 
For explanations see Fig. 3 
Profile utwor6w siarczanowych w wybranych otworach wiertniczych w rejonie Drohobycza 
ObjaSnicnia oa fig. 3 

m thick, of laminated siltstone in the upper part. Unit n' is composed of sulphate breccias 
and laminites with common structures: horizontal, £laser and convolute lamination, grading. 
and contorted and brecciated layers, all of which are characteristic of redeposited clastic 
deposits. Lamination is expressed in an alternation of sulphate and clayey-carbonate 
laminae. In the south-east borehole C-l, breccias are composed of deformed anhydrite 
nodules and argillaceous Iithoclasts. Within the pelitic-carbonate matrix, peloids, cyano-
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bacterial filaments, and pseudomorphs after broken gypsum crystals and grains are oriented 
parallel around the great sulphate lithoclasts. Intercalations of laminated anhydrite are 
common. Toward the north-west, breccias disappear and pass laterally into laminated facies 
presently composed of secondary gypsum (boreholes C-3 and C-9) (Fig. 4). 

Overlying clayey-carbonate deposits with coalified plant and skeletal debris belong to 
the Upper Badenian. 

LITHOFACIES INTERPRET A TlON 

All lithological observation to date suggest the gypsum was an original sedimentary 
product that underwent transformation into anhydrite. This process was most likely initiated 
in the lower part of the gypsum section where selenitic facies dominate, as shown in 
borehole Cieszan6w 1 (Fig. 3). The primary lithofacies sequence of units a- m (Figs. 2, 3) 
indicates deposition in shallow-water lagoonal settings subject to episodic subaerial expo
sure (c.f. A. Kasprzyk, 1993b). It is assumed that a sea-level drop initiated the gypsum to 
anhydrite transformation in early diagenesis. Consequently , replacive anhydrite nodules 
and nodular aggregates formed (Fig. 3). This may have been favoured by increased brine 
salinity and (or) temperature (see P. Sonnenfeld, 1984; S. Hovorka, 1992; A. Kasprzyk, in 
press). Primary fabrics of the rocks were obliterated by nodule formation during early 
diagenesis. The upper gypsum section (unit n) formed in relatively deep and less concen
trated waters, due to redeposition of clastic gypsum sediment from the margin to the deeper 
parts of the basin. The rapid sea-level drop terminated formation of sulphates. The marginal 
zone was emerged and subject to intense denudation. Locally, microbial carbonates formed 
in extremely shallow hypersaline ponds while siliciclastic deposition dominated the other 
areas of the coastal plain, as is suggested from the facies association at the top of the 
Budomierz II borehole (Fig. 3). 

In partly a1terated gypsum deposits (Fig. 3), irregular patches and random aggregates of 
replacive anhydrite laths are scattered throughout the section while anhydrite nodules occur 
in layers below or within the extremely shallow-water and (or) subaerial facies evidencing 
the episodic exposure of the area. Occurrence of pseudomorphs after giant gypsum inter
growths in the lower section, allows us to interpret the basal nodular mosaic facies of 
anhydrite and secondary gypsum (unit a') as an equivalent of szklica gypsum. The replacive 
anhydrite distribution throughout the section indicates differentiated intensity of gypsum to 
anhydrite transformation. This was perhaps dependent on primary features such as crystal
line fabrics , structures, and impurities (c.f. P. Sonnenfeld, 1984). Considering the facies and 
petrographic data, another explanation for the above observations is that anhydritization 
was perhaps a multistage process, as well earlier suggested by B. Kubica (1992) and A. 
Kasprzyk (in press). Because transformation was not completed, the primary gypsum 
fabrics have been perfectly recognized. 

In completely alterated sections (Figs. 3, 4), the only sulphates are anhydrite and 
secondary gypsum. Fortunately, the well-documented sedimentologic setting and good 
preservation of original fabrics permit identification of the primary gypsum sequence and 
facies. The equivalent lithostratigraphic units form a succession of layers from a' to n ' (Fig. 
5). It is suggested the gypsum to anhydrite transformation was completed at depth during 
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Fig. 5. Lithostratigraphic correlation of sulphate sections in the northeastern Carpathian Foredeep of Poland and 
Ukraine 
For explanations sec Fig. 3 
Korelacja litostratygraficzna profili siarczanowych w p6fnocno-wschodniej cU(~cj zapadliska przedkarpackiego 
Polski i Ukrainy 
ObjaSnienia na fig. 3 

burial diagenesis related to tectonic evolution of the area. During rehydration (replace
ment of anhydrite by secondary gypsum), effects of burial diagenesis were overprinted 
by gypsum porphyroblasts, veins of fibrous gypsum, and pseudomorphs after anhydrite 
laths (Figs . 3, 4). 
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CONCLUSIONS 

The facies variations of the sulphate deposits are an expression of distinct palaeoenvi
ronmental conditions in the peripheral areas of the Badenian evaporitic basin in the 
northeastern Carpathian Foredeep. They comprise subaqueous (relatively deep- and shal
low-water) as well as subaerial settings (Fig. 6). Comparison of the facies in both sectors 
studied (Fig. 5) indicates the similar evolution of sulphate sedimentation and diagenesis 
over the large area of the basins. 

Bottom-nucleated selenites grew in calm, high-salinity, barred subbasins (lagoons or 
salinas), a few metres deep. On the margin, clastic gypsum deposits were remobilized and 
redeposited in the deeper parts of the basin by subaerial or subaqueous mass flows. The 
sea-level fall preceded the development of the sabkha facies association including nodular 
sulphates, gypsiferous microbial-peloidal and stromatolitic carbonates, and siliciclastic 
facies with a distinct assemblage of sedimentary structures: cross and irregular lamination, 
ripples and grading (Fig. 6). Based on the distribution of nodular facies throughout the 
section (Figs. 3, 4), and the lithofacies sequence, it may be suggested that the replacement 
of subaqueous gypsum by nodular anhydrite - a process termed nodulization by T. M. 
Peryt et at. (1993), and sabkharization or sabkhization by B. C. Schreiber (1982) and S. 
Lugli, G. Testa (1993) - was initiated during low stands of sea level (Fig. 6). 

Gypsum deposits of the Carpathian Foredeep were submitted to burial alterations into 
anhydrite, which did not completely destroy primary lithologic features. The different 
gypsum facies have their equivalents in anhydrite sections (Figs. 3- 5). Gypsum to anhydrite 
transformation is a common feature of burial diagenesis of sulphate sediments . Considering 
the anhydrite distribution and fabrics, it is supposed that the gypsum was affected by several 
stages of alteration during early as well as late diagenesis (Fig. 6). The primary gypsum 
deposits were subjected to episodic subaerial exposure following falls in relative sea level. 
Resulting unstable physicochemical regimes favoured the gypsum to anhydrite transforma
tion in a scenario described by D. 1. Shearman (1985) and S. Lugli, G. Testa (1993). 
Accordingly, the nodular facies in the Badenian gypsum presumably record early diagenetic 
modification of the original, predominantly sali na sediments. During gypsum sedimenta
tion, sea level fell several times reSUlting in repetitive development of nodular facies. The 
effects of deep-burial alteration overlap the original fabrics and textures, as well as early 
diagenetic fabrics of the rock. 

In the conditions of increased migration of meteoric waters, initiated by tectonic activity 
and (or) local uplift and exhumation, anhydrites were partly or completely rehydrated and 
replaced by secondary gypsum. Occasionally, the original fabrics of the former rocks were 
preserved. 

A comparable facies variation and succession through the sulphate section over a large 
area of the northeastern Carpathian Foredeep indicate a uniform environment and similar 
evolution of diagenesis. 
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Alicja KASPRZYK 

KORELACJA UTWOR6w SIARCZANOWYCH ZAPADLISKA PRZEDKARPACKIEGO 
W STREFIE PRZYGRANICZNEJ POLSKI I UKRAINY 

Streszczenie 

Utwory siarczanowe badenu zapadliska przedkarpackiego (fig. 1) sq wyksztalcone jako gipsy pietwOlne, 
anhydryty i gipsy wt6me. Gipsy picrwotne wyst~pujll w peryfcryjnej czeSci zapadliska przedkarpackicgo, IWOmIC 

stal~ szeroko rozprzestrzenionll sckwencjc 18litotyp6w. od a do r (fig. 2). Ku potudniowi. wraz zc wzrostem 
gl~boko§ci. gipsy pierwotne Sll zastcpowane przez anhydryty j gipsy wl6me. Utwory te byly przedmiotcm badan 
litologiczno-petrograficznych i sedymentologicznych w picciu otworach wiertniczych zlokalizowanych w rejonie 
Lubaczowa (SE Polska) i Drohobycza (W Ukraina) - figura 1, w celu ich wzajemnej korelacji. 

Zbadane utwory siarczanowe wykazuj:} duze zr6inicowanie litofacjalne i bogaty inwentan: struktur sedymen
tacyj nyeh i diagenetycznych (fig. 3 i 4). W anhydrytach i gipsach wt6mych obserwuje sie relikty oraz pseudomor
fozy pierwotnych struktur skal gipsowych, takie jak: wielkie zrost y krystaliczne, poziomy selenit6w typu grass-like 
i ClIVOti, agregaty selenitowych krysztal6w szablastyeh i chaotycznie zro§nictych, laminacj~: r6wnolegtll -
poziomll i falist'l, przekll.tn:}, nicregulamll, smutysta. konwolutnll i zaburzon:}, uziamienie frakcjonalne omz 
struktury z obcilltania. Struktury Ie dowodza. te anhydryty powstaly w efekcie dehydratacji gips6w pierwolnych. 
Litotypya-f, wyr6tnione w sekwencji gips6w p6tnocnej cze§ci zapadliska przedkarpackiego. znajdujl\ odpowied~ 
niki w proftlach gips6w ~ciowo lub calkowicie zast:}pionych przez anhydryty i gipsy wt6me. co pozwala na 
korelaeje utworow siarczanowych Polski i Ukrainy w skali rcgionalnej (fig. 2-5). 

Wyniki badan litologiczno-sedymentologieznych umotliwiajll rekonstrukcj~ §rodowiska sedymentaeji i dia
genezy utwor6w siarczanowych w p6lnocno-wschodniej peryferyjnej c~ci zapadliska przedkarpackiego (fig. 6). 
Gipsy rozwijaly siC w zmiennych warunkach scdymentacji - od subakwalnyeh (wzgl¢nie gtcboko- i plytkowod
nyeh) do subaeralnych. Epizodycwe obnizenie poziomu morza prawdopodobnie zainicjowato dlugotrwaly proces 
diagenetycznych przeobrai.eii gips6w. Zachowanie pierwotnych ccch struktl!..ra1nych rna pewnc implikacje co do 
warunk6w, w jakich proces tcn zachodzif. W strefie przypowierzehniowej lub na powierzchni, w warunkach 
podwytszonej tempemtury i (Iub) konccntracji solanek porowych. miala miejsce dehydrataeja i "nodulizacja" 
wcmniej powstaJego osadu gipsowego. Rozmieszezenie litofacji anhydrytu gruztowego w profilu moze wskazy
wa~. i.e w trakcie sedymentacji osad6w siarczanowych. w strefie brzeincj i na obszarach plycizn kilkakrotnie 
doszlo do wynurzen. Dalsze stadia dehydralaeji zachodzity w p6inej diagenezie, w efekcie pogf<lienia (fig. 6). 
Zr6znicowanie litologiezno-petrograficzne anbydryt6w to efekt kilkuetapowego proecsu dehydratacji gips6w. 

W warunkach zwi~kszonej migracji w6d meteorycwych. zainicjowanej tektoniczn~ przebudowq i (lub) 
lokalnymi wynurzcniami. anhydryty ulegly cze§ciowej lub calkowitej hydratacji i zast:}pieniu przez gips wt6rny. 


