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Jolanta SWIOROWSKA 

Direction of the Aalenian transgression in the area 
of the Mid-Polish Trough 

The hi!lIertoexi~!ing arguments forthree different directions of the Aalenian tmnsgression have been analysed in 
the paper. An explanation !hatthetran~gression followed dllC todownwarp movements along faults bordering the 
trough was furthera basis forcreatiol! oftheoreticaI suggestions on lhe direction of transgression. Palaeogeographic 
conditions in the neighboumood of two presumed stroits: !he south-eastern and western ones - have been 
discus~ed. The following features aredisscused: a possible marine connection, intensity of subsidence, labi lity of 
the adjacent denudation areas, presence of open-sea nectonic fauna, presencc of CalMg carbonates in cement of 
deposits and the geotcctonicsimilarity to the situation in the Toarcian. Based on these data, it has been enncluded 
that the Aalenian sea entered the area of the Mid-Polish Trough through a depression formed in the foreland of 
the Bohemian Massif. 

INTRODUcrlON 

Evolution of the theories on the direction of the Early Aalenian I marine transgression 
of Poland has had three stages. Each stage being limited by different solutions to the problem 
of direction . The last 35 years have brought a lot of new data due to the intensification of 
studies in different parts of the Middle Jurassic basin. Changes of previous conclusions 
seem to be quite natural in face of new facts. If each successive paper had questioned the 
arguments of the previous paper, there would not exist any need for a historical analysis of 
the interpretations of that important palaeogeographic event. The successive papers, how-

J The Early Aalenian age of the sandy sediments with the marine foraminifers, which mark the transgression 
has been proved by individual ammonites (e.g. Tmeloceros sp. from the G6ra Lysiec - S. Z R6tyeki, 1953); in 
general it is accepted due to its position in the geological section, below the faunally ~II documented Upper 
Aalenian, and overlheeontinental complex of sediments assigned to the UpperToarcian (K. DayC7.3k-CaIikowska, 
J. Kopik, 1973). 
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ever, neglect the previous arguments, so all three hypotheses (to some extent) exist in 
parallel, while being chronologically successive. The present paper's author has doubts 
concerni ng the final version of the south-eastem direction ofthe transgression. Thesedoubts 
stem from studies on the Middle Jurassic history of sedimentation and on palaeoteclonics 
in the Holy Cross part of the Mid-Polish Trough. This problem was a fragment of collective 
research on the palaeogeography and palaeotectonics of the Penni an-Mesozoic in the area 
discussed. This work was done at the Institute of Geological Sciences, Polish Academy of 
Sciences. 

REVIEW OF THE HITHERTO EXlSTING HYPOTHESES AND ARGUMENTS 

The direction of the Aalenian transgression was first determined by R. Dadlez (1958). 
Based on the studies of the Lower and Middle Jurassic sediments between Szczccin and 
Koszalin this author stated that the Aalenian basin of Middle Poland was connected to the 
German one through the Middle Odra region. J. Znosko (1959), in his paperon the Aalenian 
and Bajocian transgression in the Polish Lowlands, developed the first hypothesis with 
some modifications based on borehole localities penetrating the Aalenian sediments, and a 
map showing the thickness of these sediments and the outline of the denudation area. These 
data were compared to drilling results from Gennany. The transgression was thought to 
enter from the west, from the Brandenburgian and Meklemburgian area, through the Lower 
Odra " ... occupying a long and narrow trough earlier filled with continental Liassic sedi-
ments ... As it was presented by R Dadlez (1958) the same way was used by the marine 
ingressions into Pomerania." 

A connection with the epicontinental basins of Western Europe bad already been 
suggested by J. Kopik in 1956 who wrote that the assemblageof foraminifers in the Borucice 
borehole in the Kujawy area was very similar to that in north-western Gennany. 

The fifties and early sixties brought exploration for iron ores at the northern and 
north-eastern marginsofthe Holy Cross Mts. Based on this work J. Daniec (1970) presented 
the stratigraphy and lithology of the Middle Jurassic sediments and the hypothesis on the 
north-western direction of the Aalenian transgression. The following fac ts supported the 
theory: (1) distinct reduction in the thickness of the Aalenian sediments south-eastwards 
from Brudzewice (located in the Gielni6w Anticline, where the thickness exceeds 200 m) 
to Wyszmont6w (nearOtarow, 11 m), (2) narrowing of the basin in the south-east to a fonn 
of a narrow bay, (3)deveiopment ofthe lowennost un.its of the MiddleJurassic in the Zalesie 
Antoniowskie profile (behind the Vistula line) pointing to a transgressive position of the 
Bajocian sediments in respect to the Aalenian ones further towards the south-east. 

The third direction of the transgression under discussion was proposed by R Dadlez 
and I. Kopik (1972). "The complete development and great thicknesses of the clay 
sed iments in the Kujawy Trough and in neighbourhood of the Holy Cross Mis. seem to 
point to the fact that the ingression came from the south-east. The thickness reduction occurs 
towards the north-west and in the Western Pomerania a thin, sandy-clayey series of 
brackish-marine origin is developed ... ". If this reduction concerns the Aalenian ofthe Holy 
Cross Mts. margin, the facts presented by J. Daniec on the thickness and lithological 
character of the sediments there do not support such a solution of the problem. Without 
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doubt, however, a north-western direction of the transgression, understood as the opening 
of the marine connection through the Western Pomerania region, must be excluded. R. 
Dad lez and J. Kopik (op. cit. ) mention also some facts, which taken together suggest not 
south-eastern, but a westcrn direction of the transgression, just through the Middle Odra, 
namely: (I) the extent ofthe Toarcian marine deposits is V-shaped opened towards WNW, 
(2) in tbe lowermost Toarcian the ingression comes from the west, (3) continuous transition 
of the sediments from the uppermost Liassic to the Aalenian points to the ingressive 
character of the change of conditions from continental to mari ne, (4) in the Western 
Pomerania area " ... ingressions of the marine basin could have come from the west even 
earlier - the ingression in Eastern Germany corresponds to the uppermost Toarcian and 
Lower Aalenian, while the maximum of transgression in Central Poland - to the Upper 
Aalenian". It can be supposed that the facts presented above, being not so exactly expressed 
in the earlier paper (R. Dadlez, 1958) were, however, the basis of the former hypothesis of 
one of the authors. 

The concept of a transgression from the south-east was supported by K. Daycz.ak-Cali­
kowska (19700, 1977) in her conclusions from the analysis oftheMiddle Jurassic sediments 
from the Pomerania Swell, Kujawy Swell and the L6dt Trough. She stated, namely, that 
towards the south-east the lacustrine Aalenian series is replaced by marine sediments, 
stratigraphic gaps are less freque nt and the thickness increases. The last featu re was also 
observed by the quoted author in the southern part of the Kujawy Trough (K. Dayczak­
Calikowska, I 976b), but then concl usions are not credible when applied to the area of the 
Holy Cross Mts. Apart from the repeated argument on the great thickness and clayish 
character of the Aalenian, two others appear, namely: (I) " ... an existance of sedimentation 
continuity between the uppermost Toarcian and the Lower Aalenian ... ", (2) " ... mainly in 
that area the ammonites are grouped being found rather sporadically in the northern parts 
of the Lowlands ... " (K. Daycz.ak-Calikowska, op. cit.). The argument for the specific 
clayish character and great thickness of the lowest parts of the Middle Jurassic has not been 
confirmed in borehole sections (J. Daniec, 1963, 1965). The significance of conformity 
between the uppermost Toarcian and the Lower Aalenian as proof for the south-eastern 
direction of the transgression is also unclear, since K. Dayczak-Calikowska (1977) sug­
gested that tendency for conformity for the whole Mid-Polish Trough. As for the am­
monites, the Aalenian forms have not been found at the north-eastern margin of the Holy 
Cross Mts. 

The hypothesis on the south-eastern direction of the transgression has been recently 
supported(R. Dadlez, 1987, 1989; K. Dayczak-Calikowska, W. Moryc, 1988), undoubtedly 
due to better borehole data from the Middle Jurassic sediments in the Carpathian Foredeep, 
as well to the presumable presence of the Lower Bajocian in Czarna S¢ziszowska and 
B¢ziemySi south ofMielec C'N. Moryc, 1987). In paper on the development of the Middle 
Jurassic sedimentary basin in Poland K. Dayczak-Calikowskaand W. Moryc (l988) discuss 
only the south-eastem direction of the transgression, although the same paper gives 
arguments for a western direction: ..... with the transgression in the slightly younger 
Aalenian there formed a south-western arm of the Aalenian sea in the foreland of the 
Sudety-Silesian Land which had z connection with the German basin. That arm was 
separated from the north-western partofthe trough by the land uplifted at Late KeuperlEarly 
Norian-Rhaetian time ... " (comp. to Fig. 1). It is especially difficult in this region to 
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distinguish the slightly younger Aalenian since it is undivided there. The arm of the sea 
could, therefore, have existed since Ihe beginning of the Aalenian. 

It can be stated, after considering the arguments for three different theories apparently 
excluding each other, thata western direction of the transgression would be the only solution 
not in opposition to any of the presented facts. Reverse transgression directions (NW and 
SE) could only be created in closed or narrowed terminations of the trough. 

THE CAUSE OF TIlE TRANSGRESSION AND PALAEOGEOGRAPHIC DATA 
ON ITS DIRECITON 

Which faCts, pointing to the direction of the transgression, could be expected when 
marine waters enter a narrow inland basin? The cause of the transgression should be 
determined to answer that question. On the curves of the eustatic level constructed by A. 
Hallam ( 1984) and B. U. Haq el at. (fide Ch. K. Wilgus et at., 1988) the Aalenian represents 
an age of sea-level lowstand. Whether we accept the global significance of these curves or 
not, the Aalenian has a regressive character in the West European basins close to the 
Mid-Polish Trough (p. A. Ziegler, 1990). Moreover, in the Carpathian domain there occurs 
either evidence for a shallowi ng of the sedimentation condilions at the boundary of the 
Toarcian and Aalenian (1. Lefeld, 1973), or the existance of constant sedimentation 
conditions (in the Pieniny Klippen Belt - K. Birkenmajer, 1977). It should be concluded, 
therefore, that a rise of sea level in the adjacent basins could not be considered as the cause 
of the transgression. In fact - despite the probable fall of the sea level (or stagnation) ­
marine waters entered the trough. It is probable that downwarp movements along the faults 
boundering this trough caused subsidence, resulting in the influx of marine waters. 

The position of an area of relatively thick deposits in the marginal parts of basin should 
be a clear indication of the direction of the transgression. Greater Ihickness points to an 
intensive subsidence which could be followed by the opening of a connection with the 
adjacent marine basin. Such a zone should also display facies different from those present 
in the rest of the basin. In comparison to the rest of the basin such facies should display a 
more open-sea character, an increased degree of salinity, especially when the transgression 
first entered the fresh water inland basin. The narrower the connection with the open sea, 

Fig. I. Distribution of denudation areasandthiekncss: of the Aalcnian in the Mid-Pol ish Trough,of Aalenian- Late 
Bajocian unlil /e/racona Zone in !he Sulech6w - C~tochowa Depression (after K. Dayczak-Calikowska, W. 
Moryc, 1988) and of thc whole Middle ]uras.~ic in !he area of cast Gennany (after H. KOibel, 1968) 
Extent ofepigenctic erosion: I - pre-Crctaceous, 2 _ post·Cretaceous; 3 - limit of urHiivided sediments oftbe 
Aalenian, Lower Bajocian and lower pan nf Upper Bajocian; 4 - synsedi mentary fault; 5 -areas without Middle 
Jurassic sediments due to epigcneticerosion in the area ofGennany; 6 - areas without primary sedimentation 
Rozmieszczcnieobszarow denudowanych w aalenie OrtIZ mi~z~ aa1enu wbmtdrie frOdpolskicj, aalcnu-p6ine­
go bajosu do poriomu lelragolla w obnitcniu sulcchowsko-cz.estochowskim (wcdlug K. Dayczak-Calikowskiej, 
w. Moryca, 1988) i calej jury frodkowej na terenic wschodnich Niemiec (wedlug H. Kolbela, 1968) 
Zasiegerozj i epigenetycZJlej: \ - przedkredowcj, 2 - pokrcdowej; 3 - graniea nicnnd1.ielonyeh osad6w aalenu, 
bajosu dolnego i nii..szcj czeki bajosu g6mego; 4 - uskok synsedymentacyjny; 5 -obszary powawione osad6w 
jury ~rodkowcj w$kutck erozji epigenetycznej na terenie Niemiec; 6 - obszary pierwotnie nic objetesedymentacjll 
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Fig. 2, Map of thickness oflbe Middle JUf3.o;sic sediments in the Holy Cross part of the Mid-Polish Trough and in 
adjacent areas (with reference to the unpublished reportS of M. Gitejewska, 1977- 1984) 
Isopachs: I - sure, 2 - hypothetical: a - due to lack of data, b -due to epigenetic erosion; 3 - extents of: at 
- Lower Aalenian, 32 - Upper Aalenian, bl - Lower Bajocian, In-Upper Bajocian; Zones: b2. - subjUrcalum, 
blb.c - garantianaand le/ragana, b2d .• - sulmrid is, par/cinsoniand scldotnbac:lli; 4- Holy Cross Dislocation; 
5 - outcrops of Middle and Upper Jurassic; 6 - boreholes: B - Brudxewicc, P - Podl"ki, 0 - Omiecin, J ­
JaslIZllb, W - Wladystaw. K - Kan:zma Kunowska, M - Molda.wa, G - Gu\win, Wm - WySUllORlOW, Z. 
A. - Zalesie Antoniowskie, D. S. - Czama S¢ziszowska 
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the more hydrodynamic conditions should characterize those sediments because that is the 
area of water mixing, of creation of currents due to the equilibration of salinity and of the 
water levels. Presence of open-sea fauna can also point to those places, neetonic fauna 
would be more significant here due to the tendency of the heavier, saline waters to sink 
towards the c1ose-to-bottom parts of the basin. Ammonites should be a better indicator than 
the more frequent benthonic foraminifers. 

In relation to the above mentioned features the palaeogeographic situation in the areas 
close to the presumed western and south-eastern straits will be described. 

PALAEOGEOGRAPmC SITUATION NEAR THE PRESUMED STRAITS 

It is difficult to reconstruct the outline of the denuded lands due to the later epigenetic 
pre- and post-Cretaceous erosion, and due to the Middle Jurassic erosion documented for 
the subfurcatum Clrron. Just the Mazovia-Lublin Land is not the cause of controversial 
discussions - in contrary to the outline of the other denudation areas. 

THE SOUTH-EASTERN STRAIT 

On the map of the Aalenian (1(. Dayezak-Calikowska, K. Moryc, 1988) the whole area 
of the Holy Cross Mts. was included in the subsiding trough (Fig. J). The careful analysis 
of the extent of the lower stages and substages of the Middle Jurassic, i.e . the Aalenian, 
Lower and Upper Bajocian, exhibits an orientation nearly perpendicular to the belt of the 
outcrops in the south-western Mesozoic margin of the Holy Cross Mts. (Fig. 2). This proves 
that zone was not a palaeogeographic element at the beginning of Middle Jurassic (comp. 
M. Giiejewska, 1984). At the northern and north-eastern margins of the Holy Cross Mts. 
the sediments discussed are completely developed, and their isopachs correspond 10 the 
margin of the Mazovia-Lublin Land and of the East-European Platform. To reconstruct the 
successive extents across the area where sediments have been removed by erosion, the 
palaeogeographic importance of the Holy Cross Dislocation should be accepted. This 
dislocation defined the norlhern margin of the Malopolska Land. Further proof of the 
importance of this dislocation is found in the area ofRadomsko. Here, the zone representing 
the western continuation of the dislocation shows distinct synsedimentary activity - the 
northern side underwendt a greater subsidence than the area to the south. It seems that the 
width of the eventual strait in the south-east should be distinctly narrower than on the map 
of K. Dayczak-Calikowska and W. Marye (1988) and could have a maximum width of 
about 30 km near Sandomierz (Fig. 2). 

Mapa miazszoki osad6w jury ~rodkowej na swietokrzyskim odcinku brul:dy ~r6dpo[sk iej i na obswrnch pr:zyle-­
glych (l: uwzg~dllienicm prncarchiwalnych M. G.ii.ejewskiej 1977- 1984) 
lzopachyty: 1- pewne, 2 -pr:zypuszczalnc: a-:re w;:gledu na brnk danych, b- ze wzgledu na epigenetycUlil 
erozje; 3 - zasiegi: al - aalen dO[lIy,:l2 - aa1cn g6my, bl - bajos dolny, b2 - OOjos 86my; pcniomy: hI.­
subforcotum, b2b.c - garant/ana i lelragona, hld,e - suoorietis, parkiflSoni i schloenbachi; 4 - dyslokacja 
swietokrzyska; 5 - wychodnie jury ~rodkowej i g6mcj; 6 - otwory wicrtn icze (patr:z podpis angie1ski) 
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Based on the archive materials and the papers of 1. Daniec (1963, 1965, 1970) there was 
constructed a cross-section along the line of Brudzewice - Zalesie AntoniowSkie (Fig. 3), 
aimed at better illustration of changes occulTing along the axis of the Holy Cross part of 
the Mid-Polish Trough. During the Early Aalenian the subsidence decreased from Brudzc­
wice to the last point or the cross-section line. During the Late Aalenian the subsidence was 
small but constant in the long southern interval. Only just in the Early Bajocian it started 
to increase from Brudzewice to Jastrzllb and again increased slowly behind Wyszmonl6w 
towards the south. 

In the major part of the cross-section discussed the Lower Aalenian is composed of 
poorly sorted sandstones with quartz debris. A laterally extensive horizon of siderite pebbles 
occurs, being the proof of synsedimentary erosion. All those facts suggest relatively 
high+energy environments. In the two south-eastern most borcholes, however. the grain 
fraction is distinctly finer and the sediments do not exhibit traces of erosion. 

In the Upper Aalenian the fraction of the sediments is in general fine-grained. There 
occur marly+sideritic concretions which prove a low sedimentation rate or even omissions. 
The last two sites of occurrence also reveal a fine, clayey-muddy fraction, without siderite 
concretions, however. This indicates that more mobile waters could be expected in com+ 
parison to the north-western part, while the sediment itself points to a low-energy environ­
ment. 

Not till the Early Bajocian can an increased depth ofthc basin be observed in the interval 
of Wladyslaw - Gutwin, expressed by a simultaneous increase in thickness and the 
appearence of finer, clayey-muddy facies different in their character from the general sandy 
trend of that substage. The facies at the south-eastern end of this cross-section (Fig. 3) are 
varied. They are more sandy than in Wladyslaw and Gutwin, but also more clayey and more 
calcareous than in Brudzewice and near Omiecin. In the Lower Bajocian there appear, in 
the south-eastern part of the trough, ammonites pointing to the humphriesianum Zone (K. 
Dayczak-Calikowska, J. Kopik, 1973). In the Lower and Upper Aalenian, benthonic 
foraminifers are the only marine organisms. 

The character of the Aalenian sediments in the south-east also points 10 the high stability 
of the lands existing so near-by (Fig. 2). Sediments from the boreholes (Karczma Kunowska 
- Moldawa), situated on the line perpendicular to the margin of the East-European Platform, 
do not exhibit an increase in grain size towards the platfonn. 

THE WESTERN STRAIT 

Analysis of the situation in the western area will be based on the discussion of facts 
from papers done by other authors, especially by K. Dayczak-Calikowska and W. Moryc 
(1988). As for the outline of the denudation areas, the most doubtful one is that fragment 
of the Szczecin - Piotrk6w Uplift. where a synsedimentary fault has been presented (Fig. 
t). This fault is the only one of that type in the whole area of Poland. As it is shown, the 
isopachs are perpendicular to the fault. If, however, we connect a disturbance in distribution 
of thickness with the activity of a synsedimentary faull, it follows that the vertical 
component of the fault causes a long-lasting differentiation in the subsidence rate on both 
sides of the fault (Fig. 4a). That is why the position of the isopachs must be concordant with 
their cause, when reflecting the process, i.e. with the fault. So that position must be parallel. 
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Fig. 3. Variat ion in subsidence in Aalcilian and Early Bajocian in the Holy Cross part of the Mid-Polish Trough 
(longitudinal section) 
al - Early Aalenian, a2 - Late Aalenian, bjl - Early Bajocian; I - sandstones with grllvels, poorly sorted, 2 
- mudstones, 3 - ruffled mudstones, 4 - claystones, 5 - marly-sideritic concretions, 6 - pebbles of siderites, 
7 - presence of Ca/Mg carbonates in cement, 8 - fauna occurrence, 9 - non-drilled sediments; location of 
seelion in Fig. 2 
Zmie~c subsydencji w aalenie i wczesnym bajosie na ~w~tokrzyskim odcinku bmwy §r6dpolskiej (pnekr6j 
podlutny) 
III - wczesny aalen ,al - p6tny aalen , bjl - wczesny bajos; I - piaskowce:ze twirem, tie wysortowane, 2 
- mulowce, 3 - mulowce mienwisce, 4 - ilowce, 5 - konmcje marglisto-sydcryI)'l:U!e, 6 - otoczaki 
sydcrylow,7 - wapniSI~ spoiwa, 8 - stanowiska fauny, 9 - osady nie prLewien:one; lokal izacja przekroju 
na fig. 2 



328 Jolanta Swidll)wska. 

Fig. 4. Relation of isopachs to synsedimentary faullS 
a-changes of subsidence due 10 faulting with oACsidc displaying perrnal"lCnt subsidencc; iIltempl31 palaeotectonic 
rc-intcrpret3tion of subsidence process al south-eastern margin of Szczccin Upl ift in Pabianice region: b' -
sOll!hcrn part of Kujawy Trough, bM 

_ inlet between Szczecin and PiOlrk6w Uplifts oCter re-interpremtion; lines 
on horiwnlal planes - isoJXlchs, hatched parts - basement, AS interval - synsedime ntary foul! on map of K. 
Oayczak-Calikowska, w. Mol)'c (1988, Pig. I). dotted surfaces - synsedimentary fau lts responsible for path of 
palaeoisopachs afier re-interpretation 
Stosunck izapach)'! do intcrprelowanych n:I ieh podslawie uskok6w synsedymcnlacyjnych 
a - uniany subsydencji wywolane uskokiem. kuwego jedDO ze sknydel ulcga penn:mcntncmu obniianiu; prOlm 
palcoteJctonic"/.nej reinterp~acji procesu subsydcncji na poludniowo-wschodnim krnrlcu wyTIiesicnia szczccills­
kiego w okolicach Pabian ic: b' - poIudniowa acSt bruzdy kujawskiej, b'" - pro:smyk mi~lY wynicsicniem 
nczecidskim a piotrkowskim po reinlerpi"elacji; lillie na plasxczymach poziomych - lzopac/Iyty, cz.eki zakrar­
kowanc - podlofe, odcinek AS - uskok synsedymentat::yjny na mapie K. Daycul:-Calikowskicj, W. Moryca. 
(1988, fig. 1), powicrn:hnie :zakropkowane - t1Skoki synsedymcntacyjnc odpowiedt.ialnc z.a przebieg palooiw­
pachyt po reinterprctacji 

A high gradient of thickness over the fault zon e results in densely spaced isopachs co-shaped 
with that zone (Fig. 4a). The interpretation in Fig. 1 is completely opposite: due to 
perpendicularity of the isopachs to the area without sediment, the authors quoted have 
drown the fault under discussion. It should be concluded that such isopachs suggest that in 
the Aalenian there existed no elevated area in this region. If we apply the general rule 
presented in the blockdiagram (Fig. 4a) to the interpretation of the upper surface of the 
blockdiagram (Fig. 4b'), we obtain a depression limited by faults (dotted surfaces in Fig. 
4b"), i.e. a depression displaying the character of a lransverse tectonic graben. Towards the 
south-west that depression could be connected with the depression in the fore land of the 
Sudety Land stated by K. Dayczak-Calikowska and W. Moryc (op. cit.). 

If we project the thickness of Middle Jurassic sediments from Eastern Gennany (based 
on the map of H.· KOibel, 1968 - Fig. I), we would get the subsidence axis of south-eastern 
Brandenburg reaching the Sudety-Silesian Land. It seems, therefore, that the northern 
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boundary of that land should be shifted towards the south (Fig. 5). Such a change makes 
comparisons with the countours of the Bohemian Massif in Germany easier, shown in P. 
A. Ziegler's atlas (1990). The similar narrowing of the same land in relation to the Carnian 
and the Upper Bajocian was done by R. Dadlez (1989). 

The western strait was probably fonned over the tectonic graben which could have even 
been built by two fault steps (Fig. 5). One of the faults was located on the lineofBelchat6w 
- Buk6w and recognized as synsedimentary for nearly all the stages and substages of the 
Middle Jurassic. The degree of subsidence and a distribution of the facies suggested 
continuous subsidence of the northern side. The fault on the opposite side of the graben, 
symmetrical to the first one, can possibly be identified with the Sierp6w fau lt stated by R. 
Dadlez and S. Marek (1977). 

What has happened with the Aalenian sediments which should have filled the graben? 
The first possibility corresponds to their erosion before the Early Bathonian (sediments of 
the zigzag Zone occur first), precisely - in thesubjurcatum Chron, when the extent of the 
basin diminished distinctly to the axial zone of the trough (Fig. 2). Erosion could have 
occurred also in the schloenbachi Chron, because the general tendencies of regression are 
marked there. Thus a temporary uplift of the area can not be excluded. 

The Middle Jurassic epigenetic erosion is not the only explanation possible for the 
sedimentary gap from the Upper Toarcian to the Upper Bajocian at the south~eastern 
margin of the Szczecin Uplift. Another interpretation follows the fact that the norlh~ 
eastern margin of that uplift is a fragment of the big fault zone of Goplo - Ponet6w ­
Pabianice which, in its turn, represents the synsedimentary limit of the south~western 
part of the Mid-Polish Trough (R. Dadlez, M. Franczyk, 1976; R. Dadlez, S. Marek, 
1977). The crofis-section (X-X' in Fig.S) through the uplift, known also as the Wielko­
polska Ridge, illustrates the palaeogeographic significance of the fault zone discussed. 
Salt pillows grew up on the uplift, related to the tectonic activity of the fault zone. At 
the south-eastern part, the salt pillows of Sladkowice and Poddebice CR. Oadlez, S. 
Marek, op. cit.) are placed strictly in the zone of the presumed transversal tectonic 
graben. Their growth in the Aalenian could have caused the formation of an syn-Aale­
nian under-water scarp in the strait (cross-section Y- Y' in Fig. 5). The contemporary 
erosion of the scarp could have made sedimentation impossible, despite the downwarp 
tendencies caused by the activity of Ihe transverse faults. It is, therefore, impossible to 
draw palaeoisopachs within the inlel which in its character is sim il ar to the antecedent 
gate: the uplift developing in the bottom is eroded by sea currents. 

The palaeogeographic situation described above could been repeated with some breaks 
until the schloenbachi Chron. It could also be an explanation for the lack of the uppermost 
Toarcian (R. Dadlez, M. Franczyk, 1976) without the necessity for subaerial Aalenian 
erosion. Such erosion would be an extraordinary event, incompatible with the sedimentary 
continuity at the boundary of the Toarcian and the Aalenian proved over a wide-spread area 
(J. Daniec, 1970; K. Dayczak-Calikowska, 1976b, 1977). 

What is the facies character of the sediments adjacent to the enlarged (60 km) western 
strait? In the south-west there are sandstones, simi lar 10 the Ko~cielisko ones, displaying 
varied grai n size and poor sorting, often containing quartz gravels. In 'the Belchat6w region 
there often occur scoured surfaces in the sandstones (K. Mrozek, 1975). All the facts poi nt 
to a high-energy environment - in contrary to the situation in the south-eastern margin of 
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the trough. The adjacent denudation areas are characterized by high labili ty, due to the 
activity of the limiting faults and development of the salt pillows. 

North-east of the inlet the sediments are better sorted and finer grained. Although great 
subsidence occurred there, the facies boundaries are not follow the path of the isopachs. 
This is proof that sedimentation was intensive enough to fill the depression being fonned 
in the basement without any bathymetric changes. Such a situation can be compared with 
the increased sedimentation in the lagoon at the mouth of the tidal inlet, although the scale 
of the process is distinctly larger. 

The Aalenian nectonic organisms (ammonites) come from the Czestochowa region (S. 
Z. R6i:ycki, 1953), the western margin of the Holy Cross Mts. (Sylweryn6w near Paradyi; 
- 1. Daniec, 1970) and the southern part of the L6di Trough (the lustyn6w Anticline ­
K. Dayczak-Calikowska, 1976b). Their preservation and discovery there may be quite 
accidental (Fig. 5), but still it is a suggestion for a more open-sea character of the waters 
near the western strait. 

Finally, it is necessary to recall the well-known tendency concerning the li thological 
character of the platfonn Mesozoic: the more distinct and wider are the connections with 
the wanner Tethys basin, the more calcareous are the sediments in the epicontinental basin. 
The Aalenian sediments are non-calcareous. 

CONCLUSIONS 

Table 1 contains a recapitulation of the arguments for the hypothesis of western direction 
of transgression caused by the tectonic depression of the foreland of the Bohemian Massif 
and the Mid-Polish Trough. 

Figure 6 presents the suggested palaeogeographic modifications in the Aalenian in 
respect to tbe denudation areas in Gennany. Although Aalenian opening of a sea connection 
in the south-east is not excluded, such an interpretation has been poorly supported even by 
indirect premisses. Even if we accept that in the Early Aalenian two inlets towards the 
adjacent seas were opened - one in the south-east and the second in the west - the western 
direction seems to be more intensive in the transgression process, namely: active in 
sedimentation, currents and water mixing. 

Fig. S. Comparison of palaeoge<:lgraphic situation in Aalenian ncar woes of eventual connections with adjacent 
marine basins 
Lands denuded in: I - Aalenian, 2 - Aalenian and Early Bajocian; 3 - synsedimentary fau lts: (a) sure, (b) 
hypotltetical; 4 _ axes of subsidence of Aalanian sedimentary basin; S - sites of Aalenian ammonites: 6 -
direction oftransgression; X-X' and Y-Y' - eross·se.;:uon [iocs: localities: W - WysWlOTlt6w, Z. A. - Zalesie 
Anloniowskie, Cz. S. -Cmma S¢zis:rowska, S - Sandomien: 
Por6wnanie sytuacji paleogeogroficZllej w aalenie w poblitu sud ewentualnych pol4Cun:z: SlISiaduj<jcymi tbior­
nikami morskimi 
ObstaI}' l~owe denudowane w: 1 - aaienie, 2 - aalenie i wc:z:esnym bajosie; 3 _ uskoki synscdymenlacyjne 
pewne (a) i przypus:z:c:z:a1ne (b): 4 - osie subsydencji aaletlskiego tbiomika sedymentacyjnego; S - stanowiska 
amonit6w aaletlskich; 6 _ kierunek transgresji; X-X' i Y- Y' - linie pr::z:ekroj6w; miejscow~ci jak w podpisie 

nngielskim 
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Rg. 6. &Ient of Aalenian sedimentary basin in Poland in relation to German basin 
Lands denuded in; I - Aalenian, 2 - Aalenian and Early Bajocian; 3 - boundaries based on papers of other 
authors; 4 - re-interpreted boundaries of higher (a) and [ower (b) degra: of certainty 
Zasieg aalcJiskiego ba<;enu sedymentBcyjnego naobszanc Polski w nawi:tUlJ1iu do basenu niemicckicgo 
ObsrMy l(ldowe denudowane w: 1 - aa1enie, 2 - aa1enie i wczesnym bajosic; 3 - przebicg granic Da podstawie 
prnc innych 3Ut0r6W; 4 - zreinterpretowany przebieg granic 0 wiekszym (a) i mniejszym (b) Slopniu pewno§ci 

Tabl e I 

The arguments for the direction of transgression 

Strait 
Transgression features 

~"m sOlllh-castem 

width of strait larger: 60 kID smaller. 30 km 

subsidence neau trail incrca.~cd: about 200 m distinctly reduced: about 10 m 

high-energy environments: coan;e. 
low-energ.y environments: fine-

hydrodynamic conditions grained sediments, poody sorted, grnIAedsediments 
fn:quentscoured surfaces 

stable: fine-grained sediments in 
stability of adjacent denudation labile: synsedimentary faults, spire of proximity of two big lands, 

~ growth of salt pillows fraction does not increase towards 
East-European Platfonn 

nectooic organisms:ammonite.~ 
open-sea fauna from region of CzeSiochowa, benthonic foraminifers 

Paradyt, JUSlyn6w 

gentectonic similarity 10 Toarcian + -
lack of CaIMg carbonates in cement + -



Direction ofthc Aalenian transgression ... 333 

Acknowledgements. The author expresses her thanks to Dr. hab. M. Hakenberg for his 
kind and helpful remarks. Tanks are due to Miss Rachel Hutchinson for the verification of 
this paper in respect of language correctness. 

Instytut Nauk Geologicznych 
Polskiej Akadcmii Nauk 
W..rszawa, al. Zwirki i Wigul)' 93 

Receivcd: 22.02. 1994 

REFERENCF.S 

Translated by Kalarryna Jarmaiawrcz·Szulc 

BAYER u. (1989) - Stratigraphic andcnvironmental patterns of ironstone deposits. In: Pham:rozoic ironstones 
(cds. T. P. Ynung, W. E. G. Taylor). GenL Soc. Spec. PubL. 46, p. 105-117. 

BIRKENMAJER K. (1977) - JurdSSic and Cretaceous lithostratigraphic uJlits of the Pieniny Klippen Bell, 
Carpathians, Poland. Stud. GeoJ. Pot., 45, p. 7- 159. 

DADLEZ R. (1958) - Noles on the strntigrophy of the Lias and Lower Dogger on the Gennan·Pol ish Lowland 
(in Polish with. English summnry). Kwan. Geo!., 2, p. 363-3&4, no. 2. 

DADLEZ R. (1987) - Phanerozoic basinal evolution along the Teisseyre· Tomquist Zone (in Polish. with. English 
summary). Kwaft. Gen!., 31, p. 263-218, no. 2fJ. 

DADLEZ R. (1989) - Epicontincntal Permian and Mc.~ozoic basins in Poland (in Polish with Englishsummary). 
Kwatt. Geo!., 33, p. 175-198, no. 2. 

DADLEZ R., FRANClYK M. (1976) - Palaeogeographic and palaeotectonic significance of the Wiclkopo1ska 
Ridge (Central Poland) in Lower Jurassic Epoch (in Polish. with English. summary). Biul. Inst Geol., 295, p. 
21- 55. 

DADLEZ R., KOP IK J. (1972) - Stratygrafia i paleogeografia jUl)'. Biul. Inst Geo!., 252, p. 153-174. 
DADLEZ R .. MAREK S. (1977) - Tectonics. In: Geological struclUre ofthc eastern part ofthr.: Mogilno - l:.6dt 

Trough (Goplo - Ponet6w - Pabianicc Zonc)(in Polish with English summary). Pr. InSI. Geol., SO, p. 121-127. 
DANIEC J. (1963) - The Dogger of the middle pan of thc nofthea~tern surrounding of the Swiety Kay! 

Mountains (in Polish with English summary). Biu!. Ins!. Ceo!., 168, p. 37- 86. 
DANIEC J. (1965) - Wyniki poszukiw:ul d6i. rud i.claza w utworach doggeru p61nocno-mchodniego i 

p6lnocno-wschodnicgo obrzci.cnia G6r Swietokrzyskich. Arch. PaJistw. 1 n.~1. Geol. W:lfszawa. 
DANIEC J. (1970) - Middle Jurassic. In: The slfatigyaphy of the Mesozoic m:lfgin of the G6ry Swietokrzyskie 

(in Polish with English summary). Pro Inst. Geo!', 56, p. 99-134. 
DA YCZAK...cALIKOWSKA K. ( \976a)- Middle Jurassic.ln: Permian and Mcsozoicofthe Pomerania Trough 

(in Polish with English summary). Pr. Inst. Geo!., 79, p. 71- 78. 
DA YCZAK·CALIKOWSKA K. (1976b) - The Aalenian and LowerBajocian of the southern Kujawy (in Polish 

with English summary). Kwart. Gen!., 20, p. 751- 763, no. 4. 
DA YCZAK-CALIKOWSKA K. (1977) - Middle Jurassic. In: Geological structure of the cll'llern part of the 

Mogi lno - t.6dt Trough (Gopln - Ponet6w - Pabianicc Zonc) (in Polish with English summary). Pr. lnst. 
Geol., 80, p. 65-75. 

DAYCZAK...cALIKOWSKA K., KOP IK J. (1973) - Jurn ~rodkowa. In: Budowa gcologiczna Polski, 1 -
Stratygrafia, CZ. 2 - Meznzoik, p. 237- 324. Inst. Geo!. Warszawa. 

DA YCZAK·CALIKOWSKA K., MORYC W. (1988) - Evolution ofsedimenlary basin and palaC1ltectonies of 
the Middle Jurassic in Poland (in Polish with English summary). Kwan. Geo!., 32, p. 117-136, no. I . 

GIZEJEWSKA M. (1977-1984) - Ro:t;w6j paleotektoniczny i wybranc: elementy paleogcogrnfic-.Inc niecki 
micchowskiej w jurzc ~rodkowcj. Arch. ING PAN (unpublished raports). Warsmwa. 

HALLAM A. (1984) - Pre·Quaternary sca·lcvel changes. Ann. Rev. Earth Planet. Sc., 12, p. 205-243. 



334 Jotanta §widrowska 

KOPIK J. (1956) - Slrntigrnphy and microfauna of the Jurassic in the "Borucice" deep bore·hole near LeczyC:l 
(district of t.6di) (in Polish with English summary). BiuL [nst. Geol., 102, p. 31-58. 

KOLBEL H. (l968) _ Mittlcrer Jura oder Doggeeln: Grundrias cler Geologie der Deutsche" Dcmokratischcli 
Rcpublik, 1, p. 299-304. Berlin. 

LEFELO 1. (1973) - Jura. Karpat)' wcwn~trznc (Tatry).ln: Budowageologiczna Polski, 1-Stratygrafia, Ct. 2 
- Mezozoik, p. 429-436. Insl. Geol. Wanzawa. 

MOR YC W. (\987) _ Utwory doggcru przedg6rza Karpa! polskicb i icb per:spcklywiczn~!!. Konf. Nauk.-Techn. 
1; okazji XXVI·lecia Bium Geo!. Geonafta, p. 1-21. 

MROZEK K. (1975) _ Budowa geologiczna SlroklUr wgl~bnych poludniowej c~ci synklillorium 16dzkiego. 
Minis .. G6m. i Encrgctyki. Wyd. Geol. Wanzawa. 

ROZYCKI S. Z. (1953) - G6my dogger i dolo)' rnalmjury krakowsko-c~stochowskiej_ Pr. Inst. Gcol., 17. 
WILGUS Ch. K., HASTINGS B. S., KENDALL Ch. G. St. C., POSAMENTrER H. W., ROSS Ch. A., Van 

W AGOONER J. c., cds. (\988) - Sea-uvel Changes: An integrated approach. Soc. &:on. Paleont. Miner., 
Spec. Pub!., 42, p. 39--45. 

ZrEGLER P. A. (1990) - Geological atlas of Western and CentrnJ Europe. Shell 1111. Pelr. Manis. B. V. 
Amsterdam. 

ZNOSKO 1. (1959) _ Development ofllle Aalenian and Bajocian transgression in the Polish Lowland (in Polish 
with English summary). Kwart . Grol., 3, p. 529--562, no. 3. 

Jolanlll 5WIDROWSKA 

KIERUNEK TRANSGRESJI AAI_ENSKIEJ NA OBSZARZE BRUZDY SRODPOLSKlEJ 

Slreszczenie 

Pro:gllld dotychezas proponowanyeh w lilernturo: kierunk6w transgre!lji w aalcnie na o~zane Polski 
prowad:.o:i do wniosku, le jedynie kierunek xachodni nie sloi w spro:cznotei z obsc:rwacjami pochodUlcymi z 
wmych rejon6w basenu. 

Poszukiwanie bezpo§rcdnich przeslMek kierunku transgresji wymaga na wstl,;pie okrdlenia, co bylo jcj 
bard1.iej prnwdopodobnq przyczynq: czy podniesienie 5il,; poziomu morza, czy tet lelctoniczne obnitcnic pod Iota 
basenu sedymenlacyjnego. Podniesienie 5io; poziomu morza we wczcsnym anlcnie nalety raczcj wykluczy~, gdyt 
w sqsiednich bascrmch, zarOwno zachodnioeuropejskich, j3k i w basenie latr.amskim, na przelomie wczesnej i 
§rodkowej jury mamy do C'qnienia z pt7.ejawami warunk6w rcgresywnych. R6wnict na knywych e uslatYC"1.llych 
len przed1.iaJ CUlSOwy jest charakterywwany obnitajqcym si" poziomem oceanu §wiatowego. Prqczyno; trans­
gresji :mIeriskiej w bruidzie §r6dpolskiej nalety wil;C wi~~ Z POSlo;pujqcymi ruchami obniiaj4cymi, kt6re 
zachodzity d:rlo;ki aktywnood uskok6w;4 obrzctajqcych. Prawdopodobnie byly to Ie same uskoki, kt6re wyzna­
czaty basen inlensywnej, silikoklastycznej sedymentacji fluwialno-limniczno-brakicwej w liasie. gdyt iSlnicje 
daleko idqcc podobicr'istwo wyksztalcenia lilologicznego najwytszych osad6w jury dornej i lci;jcych na nich 
zgodnie najniuzych 0!>3d6w jury ~rodkowej. 

Rozklad obszarOw pozbawionych dzi§ morskich osad6w aa!enu dajc dwic motliwoSci polttCzcn z otwartymi 
zbiomikami morskimi: od uchodu, poprzez p6lnocne paedpole masywu czeskiego, i oS(alnio przyjmowaoo 
pol<l,czcnie poludniowo-wschodnie, poprzez bramo; paemysk~. Analix.a prawdopodobnych zarys6w obsz.ar6w 
dcnudowanydr w aalcnie w poblitu miejsc domniemanych polllczen z otwartym morzcm prowadzi do dw6ch 
istotnych modyfikacji dotycliczasowego (fig. J, K. Dayczak:-Calikowska, W. Moryc, 1988) obrazu paleogeogra­
fiC'Znego. Zostaje waC'Znie zawO;iona (do 30 km) ci~nina poludniowo-wschodnia, co wynika z przebjegu 
izopachyt i zasio;g6w nitszyeh pi~leri podpio;terjury ~rodkowej w rejonie §wielokr1.yskim i niecki mi~chowskiej 
(fig. 2). Do obszarOw dcnudowanych llldu malopolskiego zostaje wlqczony region kielecki at po dyslokacjo; 
~wio;tokrzyskq. Druga zmiana polega naolworzeniu szerszego pol4CZCnia (ok. 60 km) na zachodzie, w poludniowej 
cv<§d niecki l6dzkiej. Wynika 10 z odmiennej od dotychC'Zasowcj inlerpretacji rozkladu subsydencji j uskok6w 
synscdymentacy;nych w tym rejonie (fig. 4, 5). 
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W pobJitu tyeh dw6ch motliwych cic~nin wstaly przedyskutowane warunki sedymenlacyjnc: dynamika 
sedytnentacji, l abi1no~ podlota i stabi!noSt s:tSiednich obszarOw denudowanych (fig. 3, 5). Duia dynamika 
sedymentacji (na kt611l wskazuje r6tnozi amisto~~ osad6w, ieh 11a se lckcja, obecno~ fmkcji 1.wirowej, liczne 
powienchnie erozyjne), znaczna subsydcncja (duia mj~i.szOO~ ~wiadel1lca 0 lendencji do zapadania si .. w tym 
miejscu padlota basenu), labi lnoU obszar6w denudowanych (wynikaj;:tca z ograniczenia czynnymi synsedymen· 
tacyjnie uskokami i z prawdopodobnych rucMw mas solnych) oraz ~noSC pelnomorskiej, nektoniezncj fauny 
aaJel'lskiej 10 przeslanki przemawiaj!ice za zachodnim kierunkiem transgresji. Kicrunck zachodni nalczy uzna~ ZIl 
banlzicj aktywny w procesie transgresji - aktywny w proccsic scdymentacji, pntd6w i mieszania si .. w6d. 
Argumemem dodatkowym za zachodnim kicrunkiem jest bezwapnisloo~ osad6w aaleriskieh. 




