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The Alpine. microfacies with Glomospira 
densa (Pan tic) in the . Muschelkalk of Poland 

and sorne related paleogeographical 
and geotectonic problems 

ABSTRACT: The Alpine foraminiferal microfacies with Glomospira densa(pantic) 
has been found in the Triassk epi<t'Ontinental (GenTIan) basin in Lower Silesia and 
Central Po01and. Since in Poliand this species was fQund not Dn1y in the Illyrian but 
also Pe1soOnian, the zone of Glomospira densa (both sensu Sa~aj lOO9a and sensu 
Zaninetti & at 19'72), ' SQ far restricted W the I11yrianon1y, becomes thus extended. 
This hO!rizon occurs not ' .only !in the Mgher part ;of the Anisian Of the TethYlS, but 
also in 'the deposits Of !the same age found art least in the east&n part of the German 
epic on tin ental 'basin. The problem of the paleogeographyof the Muschelkalk basin 
and itscQnnection with the geasyncilinal area as seen in the light of the theory of 

pIate tectonics are also; taken into consideration. 

INTRODUCTION 

A typical microfacies with Glomospira densa (Pantic) has been 
found in the Lower Muschelkalk of the Radziqtk6w 5 borehole (Glazek & 
Trammer 1972) in Central Poland. At the same time, the presence of 
Glomospira densa in a relatively extensive stratigraphic interval (cf. 
Fig. 2) was stated during studies on the Muschelkalk in Lower Silesia 
(cf. Zawidzka 1970, 1971, 1972). 
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W. Grodzicka-Szymanko, M. Sc. from the Geol,ogical Survey of POland foOr ·diiscusSling 
the Triassic stratigraphy and to A. Gazdzicki, M. Sc. from the Warsaw University 
for 'a discussion and ,advice during the. elaboration of the foraminiifers. 
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RADZlt\'I1KOW 5 BOREHOLE 

Description of the microfacies 

The oil-prospecting borehole has been drilled at Jezow, Piotrkow 
Trybunalski District (cf. 27 in Fig. ~), where a microfacies with abundant 
Glomospira densa (Pantic) was found at a depth 2,556.2 m, that is, 10 m 
below the top of deposits assigned to the Lower Muschelkalk (Fig. 1). 
The lower boundary of the Lower Muschelkalk formation was settled 
about 150 m below (2,701 m). 

The microfacies under study was found within a thin, 10 cm, detrital 
layer inbetween micritic limestones. This is a micritic-sparitic foramini
feral limestone (PI. 2, Figs 8-9), containing the following foraminifers 
which occur in abundance: 

GLomospira densu. (pantic) - vi!de PI. 1, Figs 1, 3a, 5, 6a, 7a; 
GLomaspira of. densa (Ban tic) - vide PJ.. 11, Fdgs 2b, 6b; PIl. 2, Fig. 5bj 
GlO1iwspireUa grandis (Salaj) - vide PI. '1, Figs 2a, 3b, 7b; PI. 2, Fig. 2; 
Glomospirella cf. grarndis (SaJaj) - vide PI. 1, F'ig. 4; 

and less frequent 1: 
GLormoSpira sinensis Ho - V1ide Pt 2, ·Fig. 1; 
Glomospira articuiosa Plummer - 'Vide PI. 1, Fig. 6c, and PI. 2, Fig. 5a; 
Glomospira gardialis (Jones & PaMer); 
Glormospira re·gu.laris Lipina - vide PI. 2, Fig. 4; 
Glomospirella Sip. - vide PI. 2, Fig. 31 

Hemigordius sp.; 
Agathammina sp. 

These foraminifers are preserved on the whole completely and their 
micritized tests are not crushed. The chambers of tests are filled with a 
fine-grained sparite. In addition, there are trochites of crinoids, vertebrae 
of ophiuroids (PI. 2, Fig. 7; cf. Glazek & Radwaiiski 1968), fragmentary 
shells of thin...ishell pelecypods and, sporadically found, shells of small 
gastropods and associations of the spores (PI. 2, Fig. 6) Globochaete alpina 
Lombard. The matrix is mostly micritic. Formed at the expense of micrite, 
sparite surrounds the tests of foraminifers and occurs as irregular spots 
against the micritic background. 

Stratigraphic position 

No macrofauna of biostratigraphic importance has been found in 
. the Muschelkalk core sectors of the profile of the borehole. On the other 

hand, index conodonts were contained in some of the Muschelkalk 
samples from the Radzi~tkow 5 borehole, which allows one to determine 

1 The form.s named here ha'V,e been detel1IIlined on . the basis Oif descriptions 
and iUustration gtiven by vard.ous authors, mostJ.y by Ho U9'.5~). However, the 
concurrence .O!f ·suclh a gTeat number of s,ympatrtc species, in particUll:ar cif Ithe genus 
Glormospira iRzehak, seems improbalble from the ecological viewpoint. We may 
SUpPOse that in certain cases they were di~tinguished overhastily {cf. Pantic 1965, 
p. 1,90) on the basis of ta~onomical1y undmportJant dtLfferences resulting dirom a variety 
of sections visible in miCl'losoope or from not very essential mOTpho1ogical differences 
representing dndividua1 variability and varyfing s'tages of Ithe ontogenetic develOpment,. 
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the age of the layer containing Glomospira densa. Thus, the following 
conodonts occur within the range of the Upper Muschelkalk at a depth . 
2,446.6 to 2,447.6 m (cf. Fig. 1): 

GondoleHa haslachensis Tatge 
G. mombeTgensis media Kozur 
Hindeodella (Metaprioniodu~) suevica (Tatge) 
Priomiadina muelleri (Tatg,e) 

The first three make up ~m assemblage typical of the lower part of the 
conodont zone 4 from the Upper Muschelkalk of Germany (Kozur 1968) 
and Poland (Trammer 1972b). The lower part of zone 4 corresponds to the 
Upper Fassanian (Kozur & Mostler 1972). 

The following species of conodonts occur lower, at a depth 2,451.2 
to 2,451.5 m (cf. Fig. 1): 

GOMoleHa mombergensis mombergernsis Tatge 
G. mombergensis media ~ozur 
G. prava Ko~ur 
Prioniod.ina muelleri (Tatge) 

The two first, with a distinct percentage predominance of G. momber
gensis mombergensis over G. mombergensis media, indicate the upper
most part ofthe conodont zone .2 (Kozur 1968, Trammer 1972b). According 
to Kozur & Mostler (1972), the upper part of zone 2 corresponds to the 
uppermost Illyrian sensu Kozur 1972 (the boundary between the Illyrian 
and the Fassanian equals that between the trinodosus and avisianus 
zones). 

The form Gondolella navicula Huckriede, found at a depth 2,556.2 m 
in the same layer as the microfacies with G. densa, is known from the 
Pelsonian through the end of the Norian (Huckriede 1958, Mosher 1968). 

About 34 m below, Gondolella navicula Huckriede and N eospathodus 
kockeli (Tatge), the latter an index species of the Pelsonian (Kozur 1971, 
Kozur & Mostler 1972) were found at a depth 2,590.5 m (cf. Fig. 1). 

On the basis 'Of the facts described, we can state that the microfacies 
with Glomospira densa occurs in the borehole under study within the 
Lower Illyrian or uppermost Pelsonian. 

LOWER SILESIA 

Description of the microfacies 

The occurrence of Glomospira densa (Pantic) in several thin sections 
~oming from the entire G6razdze Beds (Fig. 2), have been found in the 
Strzelce Opolskie profile 2 (28 in Fig. 3). In addition, the foraminifer in 

2' A detailed descripUon 'Of profiles and a discussion ·of the stratigraphic 
division of the MusclJ.elkalik in Lower SilESia make up the subject of a monograph 
now.being prepared by Za'Wlidzka (in preparatiom). 
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question was found at the boundary between the Gorazdze and Gogolin 
beds (Fig. 2) in the locality Gorazdze (29 in Fig. 3). The lowermost 
occurrence of Glomospira densa has been recorded 6 ' m below the lower 
boundary of the Gorazdze Beds(sample 0170 in Fig. 2). Generally speaking, 
G. densa occurs within an interval, of about 45 m in the middle part of 
the Lower Muschelkalk, appearing about 35 m above the bottom , and 
disappearing about 35 m below the top of the Lower Muschelkalk. 

An assemblage of alternating beds of marly shales and pelitic and 
detrital limestones occurs in the upper part of the Gogolin Beds, in which 
Glomospira densa is recorded. Oolitic limestones appear in, the top. 
Detrital limestones are on the whole biocalcarenites containing fragment
ary shells of brachiopods, gastropods and pelecypods, trochites of crino
ids, as well as ostracods, bryozaans, foraniinifers and' numerous scole
codonts {cf. Zawidzka 1971). Sometimes, these 'rocks also contain a 
considerable admixture of terrigenic~aterial (quartz, mica, etc.). The 
following foraminiferal assemblage occurs in sample 0170 (cf. Fig. 2):, 

Agathammina sp, 
Ammodiscus sp, .: 
GZomospiTa dtmsa (pantic) - 'Vide !PI. 3,',f,£g. 3: . 
GZomospireUa sp. ' , 
H emigardius sp. 

The Gorazdze Beds are developed as alternating detrital sparitic and 
micriiic limestones (cf. Fig. 2), which contain detrital quartz. The detrital 
limestones consist of inicro-onkoidsa:q,d biocl~sts, frequently covered 
with onkolitic coatings. ' Bioclasts sometimes contain fragmentary shells 
of brachiopods, pelecypods and gastropdds,plates of echinoderms, tests ' 
of ostracods and foraminifers. In addition, lumps and pellets are frequent. 
The Gorazdze Beds abound in conodonts (cf. Zawidzka 1970), which only' 
in beds ofo.nkolitic limestones are very rare. 

In this locality, Glomospira densa has been recorded in the following 
assemblagesocciIrring in several samples (cf. Fig. 2): 

Sample no. 70/98: 
Gtomospira densa (pantic) - vide PI. 3, Figs 4-5 
Glomospira sp. 

FUg. 1 

MUlscheLkaJ:k:colwnn in Radzilltk6w 5 borehole 

I Umestones, 2 marls and ma;rly, Limestones, ,3 dolos:tones (a with ooUtes), 4 dolomltlc marls, 
S anhydrHe (a ro~k-formiIig, b admdxt'\lTe iIll other rocks), 6 sandstones, 7 siltstones" 

, 8 claystones, 9 DOIl'T'eL&tion er'l'Ol' interval 
A data obtained from core, B data obtaillled from eleotric logs and borilllgs 

'AlII' Doood,onts are in the same scrue; pnotos taken by L. l.uS'Zezewska, M. SD. 
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GlomospirelZa grand is (Salaj) 
GlomospireHa sp. , 
Hemigardius sp. 
MeandrIJIspira dinarica Kochansky~Devide & Pantic 
Lagenid3e gen. et sp. div. 

Sample no. 054: 
Gloo1,Olspira densa (Pantic) 
momospira cf. densa (Pantic) - vide PI. 4, Fig. 4 
Glomo'Spira sp. 
Glomospirella sp. 
Lagenidae gen. et sp. div. 

Sample no. 034 (.Pl .. 4, Figs 5-6): 
Glomospira dema (Pan tic) - vide PI. 3, Figs 1-2 
momospira sp. 
Meandrospira dinarica Kochansky~Devide & Pantic - vide PI. 4, Figs 1-2 
Lagenrl:dae gen. €'I; sp. div . 

.sample no. 028: 
Glomospira densa (Pantic) 
Meandrospira dinarica Kochansky-De'Vide .& P,antic 
Agathammina sp. 

Sample no. 04: 
momospira densa (pan tic) - vide PI. 3, Fig. 6 
Glomospira sp. 
Glomospirella cf. grandis (Salaj) - vide PI. 4, Fig. 3 
Lagenidae 'gen. et sp. div. 

Stratigraphic position 

The occurrence of Glomospira densa (Pantic) has been stated 
(Fig. 2) in the entire profile of the G6razdze Beds and in the top part of 
the Gogolin Beds (HauptweUeukalk). 

According to earlier workers (cf. Assmann & Rauff 1937, Assmann 
1944, Senkowiczowa 1962), the boundary between the Pelsonian and the 
Illyrian runs within the G6razdze Beds, while Kozur(1971) shifts this 
boundary up to the top of the Karchowice Beds, believing, therefore, that 
the Lower Muschelkalk of Silesia corresponds to the Hydaspian and 
Pelsonian only. Due to the fact that Paraceratites trinodus(Mojsisovics). 
an index form of the Illyriim, was found by Assmann & Rauff (1937; cf. 
also ASsm.ann 19.44, Senkowiczowa 1972) in the upper part of the G6ra~dze 
Beds, this view is groundless, the more so that the conodont Gondolella 
excelsa (Mosher), which appears in the uppermost Pelsonian and persists 
until the Ladinian (Moshe:r 1968, Kozur & Mostler 1971, Mock 1971) 
occurs as early as in the middle part of the G6razdze Beds (cf. Za
widzka 1970). 

As follows' from the facts discussed above, Glomospira densa (Pantic) 
occurs in Lower Silesia in the Pelsonian and the lower part of the 
Illyrian (cf. Fig. 2). 
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SYSTEMlATIC DESCRIPTION 

Family Ammodiscidae Reuss, 1862 
Genus GLOMOSPIRA Rzehak,1885 

Glomospira densa(Pantic, 1965} 
(PI. 1, Figs 1, 3a, 5, 6a, 7a; PI. 3; Figs 1-6) 

1965. Pilammina densa n. sp.; S. PallJtdc, pp. 191-192, PI. 1, Figs 1.....,z; Plo 2,Figs 1-9. 
1967. PUammina densa Pantlc; J. Salaj & at., PI. 1, Fig. 7. 
1967. pi14mmina dema Pa.nt!c; S. Pantic, PI. 1, Fig. 1. 
1968. Pitammina densa !Pantic; M. Dimitnijevlc & at., Plo 2, Fig. El; Plo 8, Fig. 5. 
1969. Gtom08ptra <:f. densa (Pantic); L. oKoeh:n",zaninet1:i, pp. 2'1-29, PI. 4, FIgs A--'C. 
1969. Pitammina ex gr. densa Pantic; M. Ga.etani. Plo 132, Figs 3-4. 
1969a.. Pitammina densa Pantic; J. Salaj, PI. 2, Fig. 1.' . 
1970. Gtomospira densa(pa.ntic); K. BONa, .pp. 181)-.181, Text-figs 2, 3, 5--3. 
1970. Gtomosptra densa (Pantic); S. Pantic,Pl. 4, Fig. 8. 
1971. Gtomosptra d~ms.a (PaIlltic); A . Baud & at., pp. 80--81, Plo 1, Figs 1-4. 
1971. Pitammina d,msa pantic; I. Premoli Silv,a, 'pp. 325--326,PI. 21, Fdgs 1-3; PI. 122, Figs 3'-4. 
19'111. Gtomospira densa (Pantlc); D. Urooevic, Plo 2, Figs 1, 12. 

Remarks. - The species under study belongs to the genus GZCl'tnospira Rzehak, 
as shown 'by Koehn-'Zan1netti ~19(9) and not to Pilammina Panmc, as believed by 
some authors {cf. synonymy). 

In the Radziqltk6w 5 oorehole and in the Lower Silesian !forms from the 
Muschelkalk do not differ in structure iDom thOse described and illustrated by other 
authorS (cf. synonymy). 

Association. - In Poland,the form 'under study is accompanied by a typical 
assemblaJg·e {cf. SUbcha(pters "Description 'Of the mkrofacies;; al:so Paniic1965, Bo
rza 1970 'and Zaninetm & al. 1'972). 

Occurrence. - As given in ~h:apter "Stratipraghic importance of Glamospira 
densa". 

STRATI'GRAPHICIMPORTANCE OF GLOMOSPIRA DENSA (PANTIC) 

The species Glomospira densa (Pantic) is known from the Anisian. 
only. Some authors, maintaining that this form occurs in the Anisian, 
do not state precisely its range (Pantic 1965; 1967; Dimitrijevic & al. 
1968). In the profiles described by Dimitrijevic & al. (1968), this . species 
is, however, cited from the beds assigned to the higher part of the 
Anisian. 

According to some other authors, G. densa occurs only in the Upper 
Anisian (Koehn-Zaninetti 1969, Gaetani 1969, Salaj. 1969a, b, Baud & al. 
1971, Premoli Silva 1971, Zaninetti & at 1972). Salaj (1969a) defined the 
zone of Glomospira densa as including in its vertical range the entire 

. Illyrian of ' the Western Carpathians. This zone with the same vertical 
range was found by Premoli Silva (1971) in the region of the Giudicarense 
Alps. Zaninetti & al. (1972) defined the zone of Glomospira densa which 
vertical range was very narrow and restricted to the lower part of the 

. Illyrian only. . 
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Borza (1970) cited this form from the Hydaspian and Illyrian of 
Western Carpathians. In his opinion, the microfacies with G. densa, found 
within the Hyd~spian, comes from the Gutensteinerkalk complex. 
However, the Gutensteinerkalk facies persists in Slovakia sometimes as 

. long as to the Illyrian(Salaj & al. 1967)' and usually includes, in addition 
to the Hydaspian, considerable part of the Pelsonian (cf. Bystricky & 
Biely 1966). It is only in the Slovakian Karst that the Gutensteinerkalk 
limestones have been assigned only to the Hydaspian on the basis of their 
occurrence in a profile be~ow the limestones and dolomites containing 
Oligoporella pilosa Pia, which surely represents the Pelsonian (cf. Andru
sov 1959, Bystricky 1964, Bystricky & Biely 1966). It should also be 
mentioned that the calcareous algae, on the basis cif which the age of 
overlaying beds was determined by Bystricky (1964), are within the 
Anisian of a smaller stratigraphic importance that it was believed (Ott 
1972). Under such circumstances, Borza's (1970) determination of the age 
of samples containing G. densa as Hydaspian cannot be considered reliab
le, 'the more so as 1hey came from a ,sman, isolated outcrop, in which 
apart from 'foraminifers none other index fauna has been found. Further
more, this outcrop is 10cEited in the zone of a tectonic loosening between 
the Scythian shales and the Middle Triassic carbonate rocks, where there 
Occur the only tectonic slabs of the Gutensteinerkalk (cf. Bystricky & 
Biely1966). 

Urosevic (1971) separates the Hydaspian in the profile of the Middle 
Triassic of the Stara Planina Mts on the basis . of the appearance of 
G. densa, which is unjustified, the more so as, according to Urosevic, the 
same part of profile also contains the conodonts N eospathodus kockeli 
(Tatge) and HindeodeUa (Metaprioniodus) spengleri (Huckried.e). The for
mer of these conodonts is an index form of the Pelsonian (Kozur 1971, 
Kozur & Mostler 1972), while the latter appears as late as the Illyrian 
(Huckriede 1958) and, therefore, they should not appear together. The 
cause ' of such a concurrence (the condensation and mixing of fauna, 
erroneous determination?) cannot be elucidated in the present paper. At 
any rate, the chances are that the deposits with G. densa from the Stara 
Planina Mts do not belong to the Hydaspian. 

The form under study is cited by Pantic (1970) from the Pelsonian 
of Eastern Serbia. On the basis of the conclusions, which follow from 
the papers ·. discussed above, we may asSume that Glomospira densa 
(Pantic) occurs not only in the Illyrian, but also it appears as early as 
the Pelsonian. 

The fact that in Lower Silesia it also has been found in thePelsonian 
allows one to conclude that the zone of Glomospira densa sensu Salaj 
(1969a) and,in particular, sensu Zaninetti & al. (1972) was based on a 
partial range of the formG. densa. The zone under discussion was, 
therefore, treated too narrowly and, consequently, it was the merozone 
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(Teilzone). The determination of a full range of of this taxon requires 
further studies. Only after conducting them it will be possible to settle 
the zone of Glomospira densa as the holozone. 

At present, we are only able to prove that the range of G. densa 
includes the Pelsonian and Illyrian in both the epic on tin ental basin of 
Poland and the geosynclinal basin. It is likely that this range is, however, 
somewhat less wide and does not include the low er most Pelsonian and 
the uppermost Illyrian. 

PALEOGEOGRAPHICAL PROBLEMS 

Paleogeographical distribution of Glomospira densa (Pantic) 

Glomospira 'densa (Pantic) has so far been .a form known from many 
areas of the European part of Tethys (Fig. 3) . Considering the then distri
bution of continents (cf. Dewey & Bird 1970; ' Smith 1971; Smith, Briden 
& Drewry 1973), we may add that the localities in the Dinarides (Panti6: 

'1965, 1967; Dimitrijevic & al. 1968) in the Pre-Alps (Baud & al. 1971), 
in the Austrian Alps (Koehn-Zaninetti 1969) and in the Slovakian Car
pathians (Salaj & al. 1967, Salaj 1969, Borza 1970) were situated within 
the western margin of the Tethys. Despite certain vagueness concerning 
the stratigraphic range of G. densa, it may be shown on the basis of the 
available data that this stratigraphic range diminishes westwards and ap
pears later and later. This may be indicative of its migration from the 
east to the west. It is worth stressing that the conodontophorid animals 
spread then in a similar way (cf. Trammer 1972b). 

The paleogeographical situation of the localities with G. densa in 
the area of the Stara Planina Mts (Urosevic 1971) and which are described 
in the present paper from the epicontinental basin of Poland is a separate 
problem. The paleogeographical position of the area of Stara Planina 
during the Triassic has for a long time been a controversial problem. The 
facial development, particularly of the Scitian and the Anisian, displays 
here considerable analogies to the German Triassic, while the presence of 
the Alpine fauna induces many authors' to include this area in. the geo
synclinal region; To underscore the transitional character of the Triassic 
of the area under study, Urosevic (1971) suggested to term it a "Carpatho
-Balkan type'.'. 

The localities described from Poland are situated within the range 
o~ the Polish-Danish Trough. The Radzilltk6w borehole (27 in Fig. 3) is 
located near the subsidence axis of this trough and penetrates deeper 
facies. The microfacies containing G. densa is developed in this locality 
in a typical manner. On the other hand, the localities in Lower Silesia 
occur near the southern margin of the trough in the zone of shallow
-water facies . This is indicated by the occurrence of many onkolites,ooli-
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tes and fossils, primarily algae and corals. Noteworthy is also the abun
dance of' terrigenic material and smaller thickness of the Lower . Musc
helkalk than in other regions. The onkolitic microfacies in Lower Silesia . 

. contains less numerous G. densa, which occur as a secondary component 
ofmicrofacies (ef. PI. 4, Figs 5-6). The environmental conditions were 
here probably less favorable to the development of G. densa than in the 
Radzilltk6w region. The earlier appearance of G. densa in Silesia than 
in the Alpine area should be underscored as a paleogeographically im
portant 'character. It indicates that the migration of this species from the 

. Asian part of the Tethys to the Polish-Danish Trough took place earlier 
than to the area of the Alps, much tile same as in the Balkan region. 

Glomospira densa found in the area of the ep~continental basin sup
plies a new index fossil for the purposes of the stratigraphy of the' Mus
chelkalk and its correlation with the Tethyan Triassic. Th,e geographical 
distribution of Glomospira -densa is subject to extension and, therefore, 
the zone it determines may be traced both in the upper part of the Anis
ian of the Tethys and in the Anisian of at least the eastern part of the 
epicontinental basin (cf. Fig. 3). 

Paleogeography of the Lower Musehelkalk 

The paleogeography of the Lower Muschelkalk basin has been pre
sented (Fig. 3) on the basis of many works (Brinkmann 1954; Gignoux 
1960; Ricour 1962, 1963a,b; Sorgenfrei & Buch 1964; Alexiev & Gnoevaja 
1965; Atanasiu & Chiriac 1965; P&t:rut & cil. 1965; Ganev & al. 1967; Kent 
1967; Rusitzka 1967; Geiger & Hopping 1968; Hinz 1968; R&ileanu & al. 
1968, Rusitzka & Jubitz 1968; Wtirster 1968; Audley-Charles 1970a, b; 
Warrington 1970; Wills 1970; Schwarz 1970). As concerns the territory of 
Poland, in addition to the writers' own observations, the most suitable 
turned out to be the papers of SenkoWiczowa & Szyperko-Sliwczynska 
(1961, 1968) and Senkowiczowa & al. (1970) . 

Europe's German basin is developed along two almost perpendicu
lar subsidence axes. In the western part, this -is "The Rhine direction" 
(SSW -NNE) and in the eastern part - the direction of the Polish-Danish 
Trough (NW-SE). The two lines intersect · in the ·zone of the "Pompecki 
swell". The marly-calcareous facies, a typical Wellenkalk, predominates 
along these axes. In the western part, the marly-calcareous deposits pass 
into sandy formations of the Muschelsands1ein, both westwards, in France 
(cf. Ricour 1962, 1963a; Schwarz 1970) and south-eastwards, where a si
milar facies was formed in Bavaria on the margin of the Vindelician swell 
(cf. Gignoux 1960, Wtirster 1968, Schwarz 1970). The basin in question 
was closing in the region of the Jura Mts and their deposits further 
passed south-westwards and westwards into an inland continental depo
sits (Brinkmann 1954; Ricour 1962, 1963a; Schwarz 1970). Thus, in the SE 



474 JERZY. GLAZER. JERZY TRAMMElR & KRYISTYNA ZAWIDZlKA 

France, there was no connection between the German and the Mediter
ranean basins and the Provencal basin was independently connected 
with the Tethys (Ricour 1963b). 

To the north, the German basin gradually beca'me shallower in the 
Anisian and the facies on the territories 6f the North Sea, Denmark and 
in the Baltic area turned into clayey-marly oneS (Sorgenfrei & Buch 1964, 
Kent 1967, Rusitzka 1967, Hinz 1968, Wiirster 1968, Warrington 1970, 
Wills 1970). There are divergent opinions on whether this basin was con
nected with the Greenland basin or not. While some authors indicate such 
a connection (Wills 1970). some others express the opinion that the shore 
might occur in the region of Dogger Bank (Hinz 1968). At any rate, the 
German basin had ajfnsiderable range in the zone of the North Sea. 
This fact contradicts some view expressed earlier (Brinkmann 1954, Gig
noux 1960, Wiirster 1968). 

In the eastern part of the German basin, Muschelkalk calc~reous 
. sediments marked by a considerable thickness were deposited along the 
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Polish-Danish Trough. In this area, the Muschelkalk displays a very 
strong Alpine influence which reaches as far as Ruedersdorf near Berlin. 
Characteristically, in the Polish-Danish Trough deeper facies pass south
-westwards into shallow carbonate facies, while there is no belt of clas
tic deposits analogous to the Muschelsandstein; These deposits were pro
bably situated further to the south on the territory of the present Bohe
mian Massif, but they probably became eroded in this region mostly as 
a result of old-Kimmerian movements. The shallowing, the existence of 
islands in the Silesian area and the complete lack of traces of epicontinen
tal deposits as far as the Pieniny zone of subduction - all these make up 
evidence that a continental zone of the Vindelician swell stretched at 
a certain distance to the south of the erosional boundaries of the Silesian 
Muschelkalk. This view is confirmed by the occurrence of a considerable 
admixture ' of clastic material in the Muschelkalk deposits in Silesia. 

It is unlikely, therefore, that a separate connection might exist bet
ween the German and the Tethyan basin in the region of the Moravian 
Gate a's believed before. The analysis of the thickness of deposits in Cen
tral Poland (Kutek & Glazek 1972) and the occurrence of many Alpine 
faunal elements in this area give ample evidence that such a connection 
did exist along the Polish-1?anishTrough during the older Anisian and 

FUg. 3 

Pa[eog-eographic map 'm ·the younger Anisian in Central Europe 
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stein), e conti'nental sandy-1clayey :daposits 

f Tethyan Jl'egion {intTalgeosynclinaJl ridges and microcontinents are omitted),g 
strung invasIon of Te'tihY'an 'organiSms into the German basin 

h referenced ilocalities with G~omospira d.ensa (Pantic) 
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up to the Lower IllyriaD.. This connection is indicated not only by the 
presence of the Muschelkalk deposits under the Carpathians in SW Po
land, but also by the occurrence in the eastern part of the Carpathians 
of the Muschelkalk exotics (Uhlig 1908). 

The paleogeographical picture outlined above concerns the older 
Anisian. In the younger Illyrian, hypersaline facies appeared in the Ger
man basin. This was evoked by the structural remodelling, which caused 
the closing of the connection discussed above and opening of another 
connection in the west through the Burgundian Gate (cf. Brinkmann 
1954). In the territory of Poland, the Muschelkalk Group pass into the 
Keuper Group earlier than in the western part of the German basin and 
included only the lower part of the Ladinian (cf. Brinkmann" 1954; Tram
mer 1971, 1972b). 

Connections between the German and Tethyan basin 

Several fossils widely occurring in the Tethyan deposits, but unk
nown from Germany have been found in the Lower Muschelkalk of Po
land. These were cephalopods (cf. Rassmuss 1913; I:.uniewski 1923; As
smann 1926, 1944; Assmann & Rauff 1937; Trammer 1972a), conodonts 
(cf. Zawidzka 1970; Trammer 1971, 1972b), in particular Gondolella na
vicula Huckriede and G; excelsa (Mosher), as well as diplopores (e ~ g. As
smann 1926) and spores Globochaete alpina Lombard (cf. Popiel 1967, Za
widzka 1972). It has been recently shown that in the Pelsonian the area 
of the Holy Cross Mts belonged to the conodont Austro-Alpine province 
and in the Hydaspian it was nearer the Asian province than the Austro
:"Alpine and Western-Mediterranean territories (Trammer 1972b). 

Recently found foraminifers, in particular Glomospira densa (Pan
tic), Glomospirella grandis (Salaj) and Meandrospira dinarica Kochansky
-Davide & Pantic are new Tethyan fossils of the Triassic identified in 
the Lower Muschelkalk of Poland and not known from " deposits of the 
same age in Germany. 

All these facts show that the Polish province was in the Lower Mus
chelkalk closely conriected with the Tethys province; the view being in 
the conformity with those expressed earlier (Samsonowicz 1929, Senko
wiczowa 1962). 

During the same period, there " were no influences of the Tethys 
province in the west, both in the region of the Burgundian Gate and in 
Provence (cf . Ricour 1962, 1963a, b). " 

Opposite conditions predominated in the Upper Muschelkalk when 
a connection existed in the west through the Burgundian Gate, Provence 
and Western Mediterranean (Brinkmann 1954, Gignoux 1960). The effects 
of this connection was strongly marked even in the upper part of the 
Middle Muschelkalk by the presence of diplopores in Lorraine (Laugier 
1963) . . 
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.Geotectonic remarks 

It is a fact known for 'a long time that the Tethyan and German 
provinces in Europe little differed from each other in the sedimentary 
conditions in the Scythian and the Anisian. ' The existence of different 
organic assemblages within their range' is a fundamental element which 
differs them. The expansion of the Tethyan fauna and flora in Europe 
took place gradually to the west along the spreading geosynclinal basin. 
At the 'same time, such an expansion occurred along the trough stretching 

. from Do'hrudja through Poland to Denmark. Previously, Trammer (1972b) 
described such an expansion of the conodontophorid fauna over the area 
of Poland. The Tethyan conodonts also occur (cf. Fig. 3) in the areaof the 
Moesian Platform and in Dobrudja (cf. Budurov 1962, Mirauta 1964, Bu
durov & Stefanov 1965, Budurov & Kulaksazov 1968). At present, it is 
obvious that the foraminifers were spread in an identical manner with 
that of the conodontophorid fauna. 

On the 'ba-si,s of these premises and of the previously known occur
rence of macrofauna, it is possible to prove that the opening of the basin 
of the Western Tethys and the trench running from Dobrudja through 
Poland to Denmark took place simultaneously after the Variscan oroge
nesis during the older Triassic (Scythian, Anisian). It was during . that 
period that the migration of the Tethyan fauna was marked in Dobrudja 
and then in Central Poland; We may conclude that the aulacogen deve
loped simul.taneously with the opening of the western termination of the 
Tethys on the SW side of the Tornquist-Teisseyre line. This interpreta
tion seems to be also confirmed by a anomalous ("rift") character of the 
Earth's crust along this aUlacogen: Moho discontinuity at a depth of 
about 50 :km, with the thick high-velocity layer of seismic waves in the 
interval of 7.2 to 7.8 km/sec in the lower part of the ctust (cf. Guterch 
1968, 1970; Constantinescu & Cornea, in Muller 1972). 

The triple-point, from which the western part of the Tethys and 
Danish-Polish-Dobrudjan aulacogen was opening, was situated in the nei
ghhorhood of the present Black Sea. The strong Triassic volcanism in Do
brudja (Dzotsenidze 1968) indicates the existence in tbis region of a "man
tIe plum" (cf. Wilson 1972) which occurred when the aulacogen under stu
dy was opened. Another man:tle plum existed at that time in the Oslo 
Graben. During the entire Alpine diastrophic cycle, the Danish-Polish
-Dobrudjan aulacogen separated a relatively stable part of the European 
Platform from the pericratonic basin (cf. Bogdanov 1968). Both the area 
west of the Tornquist-Teisseyre line, determined by Bogdanov (1968) and 
the Moesian Platform may be treated together as one pericratonic basin. 
They were separated only as a result of the consumption of a belt of 
the Earth's crust about 200 to 300 km wide in the Pieniny zone of sub
duction during the Alpine folding. In the earlier period of the Alpine dia

·strophic cycle, this belt was a SW margin of the Danish..,Polish-Dobrud-

3 
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jan aulacogen. Such an interpretation seems to be confirmed by the occur
rence of both the non-metamorphized Silurian deposits in the Moesian 
Platform (Baltes & Beju 1963) and the non-metamorphized Cambrian 
deposits in the substrate of the Silesian Coal Basin (Kotas 1973). . 

The Danish-Polish-Dobrudjan aulacogen under study started to be 
marked as a narrow zone of a strong subsidence as early as in the Upper 
Permian and in the Anisian it was already completely flooded by the sea. 
As an axis of subsidence it was marked over the entire Mesozoic (cf. Ku
tek & Glazek 1972). 

Institute of Geology 
. of the Warsaw Unwersity 

02:..089 Wars~wa, Al. Zwirki i WiiJury 93 
Warsaw, March 1973 
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J . GLAZEK, J. 'NtAMMER i K. ZA WIDZKA 

ALPEJSKA MIKROFACJA Z GLOMOSPIRA DE·NSA (PANTIO) 
W WAPmNJU MUSZLOWYM POLSKI ' I WYNIK.AJ~CE KONSEKWENCJE 

PALEOGEOGR~CZNE ORAZ GEOTEKTONICZNE 

(Streszczenie) 

Na obsza,rze epikontynentaLnego (germaflskiego) 2lbiornika tdasowego, w wyi
szej :cz~ei dolLnego wapienia muszlowego {pelson-Hlyr) na Sl~sku Opolskim ;i w Pol
s<:e Srodkowej (fig. 1-2) ' stwierdzono alpejsk~ mikrofa-cj~ otwornicow~ z Glomospira 
densa (Pantic). -Gatunkowi temu towarzYL'lz~ inne tetydzkie otworniee, m.in. GlonuJ
spi .. reOZla grandis (Salalj)d Meandrospira dinarica Koehan;sky-Devilde & iPantic. Pooie
waz G. densa (lPantic) znalezionazostala nie tylko w illyrze, lecz takie w pels'onie, 
wi~e poziom 'GloIDospira den-sa l(za:r6wno sensu Sa!laj 1009, jak i seTloSUZaninetti & 
cd. 1972 maj~·cy obejmowac wyilil<!2)nie osady illYll"u) musi ulee rozeszerzeni'll. Roz.prze
strnenienie geog1"aficzne ws'ka:mikoweg-o g-atunku poziomu, Glamospira de'/'lSa. (pan
tic), ulega takie 1"ozszerzeniu, gdyZ wyst~puje onnie tylko w prowineji tetydzkiej, 
ale r6wniei w T6wnowi~owyeh osadaen wsehodniejez~sci zbiornika epikontynentai
nego. Zestawiaj~e znane doty-eh-czas (fig. 3) stanowiska G. detnsa (Pan tic) wskazano na 

. w-czesndejlSze ,pojawienie soi~ tej f-oI'my ha Balkanaeh i w Polsee Sr-odkowej niz w Al
paoh. Zwr600no takie uwag~, ze jednoczesnie z jej rozprzestrzenianiem migrowaly 
z · obsz.aru T'etydy zwierz~ta konodontonoone, kt6re do Polski dotarly wezesniej niz 
na teren Alp (par. Trammer 1'972b). 

Instytwt Geologiri Podstawowej 
.Uniw'ersytetu W l1II'szawskiego 

02-089 Warszawa 22, At 2wirki i Wigu:ry 93 
Wars.?awa, w marcu 1973 r. 
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Uppermost P elsonian - lowermost Illyrian, b orenole Radziqtk6w 5 (depth c. 
2556.2 m) 

1 - Glomospira densa (Pan tiC). 
2a - Glomospirella grandis (Salaj), 2b - Glomospira cf. densa (Pantic). 
3a ----- Glomospira densa ,(Pan tic) , 3b - Glomospirella grandis (Salaj). 
4 - Glomospirella d. grandis (Salaj). 
5 - Glomospira densa (Pan tic) - arrowed. 
6a --.., Glomospira densa (Pantic), 6b - G. cf. densa (Pantic), 6c - G. articulosa 

Plummer. 
7a - Glomospira densa (Pan tic) , 7b - Glomospirella grandis (Salaj). 

All photos X 50; taken by Dr. J . Glazek 
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Uppermost P elsonian - lowermo·st lllyrian, borehole Radziqtk6w 5 (depth c. 
2556.2 m) 

1 Glomospira senensis Ho. 
2 GlomospireUa grandis (Salaj). 
3 Glomospire!!a sp. 
4 Glomospi ra regularis Lipina. 
5a - Glomospira articulosa Plummer, 5b - G. cf. densa (Pan tic). 
6 - AJS·semblage of spores Globochaete alpina Lombard ; nicols oblique. 
7 - Brittle star vertebra; nicols oblique. 
8 and 9 - General viE.w of ithe Glomospira densa microfacies. 

Figs 1-7 X 50, F i gs 8-9 X 20 
All phot os taken b y Dr. J . Glazek 
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GLomospira densa (Pantic) from the Lower Muschelkalk of Lower Silesia 

1-2 ~ G6razdze Beds, P elsonian, Strzelce Opolskie (sample 034) . 

3 - GogoHn Beds, P els'Onian, G6razdze (0170). 
4-5 G6razdze Beds, P elsonian, G6razdie (70/98). 
6 G6raz,dze Beds, Illyrian, Strzelce Opolskie (04). 

All figures X 50, taken by Dr. J . Glazekj for detail localization see Fig. 2 
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Microfades with G!omospira densa (Pan tic) f re-m the G6razdze Beds (Lower Mus
chelkalk) ; Strzelce Opolskie in Lower SHesia 

1-2 - Meandrospira dinarica Kochansky -Devide & Pantic ; Pel'Sonian (sample 
034). 

3 - G!omospireHa raf. grandis (Sa'laj) ; Illyrian (04). 
4 - G!omospira cf, densa (Pantic); Pe1sonian (054). 
5-6 - Generatl view of rniorofacie's with G!omospira densa (Pantic); Pelsonian 

(034). 
Figs 1-4 X 50, Figs 5--6 X 20, t.ake n by Dr. J. Glazek; for detail localization see Fig. 2 
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