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ABSTRACT: The conodont stratigraphy of the Muschelkalk in the Opole area, 
Upper Sile'Sia, Southern Poland, is the subject of the present paper. Seven conodont 
zones, three of them contai!l1ing conodont fauna almost identicaJ. with that of 
corresponding assemblages in the Tethyan Middle Triassic, are recognizable here. 
The Neospathodus germanicus, N. kockeZi and GondolelZa excelsa zones comprise 
the Gogolin; G6raZdze and Terebratula beds, as well as part of the Karchowice Beds 
(Lower Muschelkalk), which corespOIlid to the Lower Anisian, Pelsonian and ,the 
lowermost Illyrian. Conodont zones "I", "2", "3" and "4" with a conodont fauna 
typical of the German province aTe characteristic of the remaining part of the 
Muschelkalk sequel!lce. These zones include the Tarnow;ice, Wllkowice and Boruszo­
wice beds (Illyrian through Fassanian). The MuschelkalkJKeuper bou,ndary in Silesia 
runs iill the lowermost Lang,obardian and, therefore, the "LettenkohZe" series is 
precisely of this age. A conodont assemblage from the Muschelkalk of Opole Silesia 
departs from all others known so far in its considerable content of eccentric and 
bifurcated gondolellids. The presence of some lithological and microfacies types, · the 
formation of which was connected with enVironments similar to those of the Great 
Bahama Bank and of the Persian Gulf, ocourri!l1g throughout the Muschelkalk of 
Opole Silesia, is also shown. An analysis of the conodont assemblage allowed to find 
paleobiogeographical relationships 'between Silesia and other sedimentary areas of 

the marine Triassic. 

INTRODUCTION 

The present paper is a result of the writer's studies on the micro­
fauna of the Silesian Muschelkalk For the stratigraphic purposes, the 
conodonts have been used, the material of which (about 8,000 specimens) 
has been obtained from about 000 samples taken frOlm various exposures 
and boreholes (Figs 1 and 2). In addition to the conocionts, associated 
microfossils such as polychaete remains, arm hooks ofoophalopods, 
sc1erHes of holothurians as well as foraminifel'S and algal spores were 
reported in previous papers {ZalWidzka 1970a, b, 1971a, 1972a, 1974b, 1975; 
Glazek, Trammer & Zawidzka 1973) and their importance considered in 
detail. Of these groups, the polychaetesand holothurians, which have 
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recently 'been assigned Ito the most important Alpine TriaSsic miocrofossll 
groups (cf. Salaj 1969; Koehn-Zarninetti 19;69; Urosevic 1971; Zaninetti 
& -a1. 1972; GaZdzicki 1974), are only shortly discussed here, while the 
foraminifel"s from the area under study are 1he subject of a separa1e 
paper (Gazdzicki, Trammer & Zawidzka 1975) . 
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Fig, 1. Geological sketch-map of the Fore-Sudetic and Silesia-Cracow monoclines; 
rectangled is the Opole Silesia area with Triassic exposures (cf. Text-fig, 2); in-

. vestigated boreholes are marked with black spots 
1 .pre-'IIr1LaI!isiJc llormaItJons, 2 'l1r.iJa9sic 'depoSi.<ts, 3 post-Tirlassic rormatdons 

Thescl,erites of the holothurians R!re fairly numerous in the Alpine 
Tria'Ssic {cf. Mostler 1968a-c, 1969, 1970, 1971; Kozur & Mostler l '970b, 
1971b; Kozur & Mock 1972}. In Poland, they are known from the Middle 
Triassioe of the Tatra Mountains (Zawidz'ka 1971b) and from the Muschel­
kalk Basin {Kozur & Mostler 1970b, Senkowiczowa 1972}. The 'Occurrence 
of various scleri1ies in pa!rtkular lithologkal members of the Muschelkalk 
in the German Basin, constituted a basis for distinguishing by Kozur & 
Mostler (19:7 Ob}, several assemblages chalJ."acteristic of a :few chronostra­
tigraphic units (Scythian, Lower Anisian, Lower and Middl,e Pelsonian), 
No speciall search after holothurian sclerites has been c'Onduded du'l"ing 
studies on the Muochelkalk of OpoleSilesia. Their collection is not very 
abundant and their state of preservattion is rather poor. F'OI"Ill!.s of the 
genera Theelia, Priscopedat'Us and Tetravirga have been found in the 
Gogolin, G6raZdze andTerebrat'Ula Beds. 
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REMARKS ON THE SEDIMENTARY ENVIRONMENT 

The shallow-water deposits and the salinity, which is normal in the greatest 
part of the sequence are, generally, characteristic features of the sed1imentary 
environment of the Muschelka1k deposits in Opole Silesia. The lithological and 
microfacies types, as well as sedimentary structures, occurring in the Gogolin Beds, 
allow one to 'compare their sedimentary enVlironment with that of the Lower 
MuschelkaIk of SW Germany (cf. Schwarz 1970; Backhaus & Fliigel 1971). In these 
beds there occur various types of crumpled limestones (Siedlecki 1964; Popiel 1967; 
Bogacz & al. 1968; An·ketell & a1. 1969; Anketell & Dzulynski 1969; KUlbi:cz 1970a; 
BiaUk, Trammer & Zapasnik 1972), lent>i.cular and "Flaser" type stratification, 
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delicate horizontal lamination, small-scale diagonal stratification (observed, among 
othe;r places, in rlipples formed by pseudoooids), slump structures, '~ball-and-pi11Jalw" 

structures (cf. Dunbar & McCall 1971), multiple alternation of marly pelitic 
limestones and cakarenites, erosional furrows, ripplemarks, bIoturbation horizons, 
surfaces rich in glauconite and, f.inally, phosphate lumps (cf. PIs 1-6). Important is 
also the occurrence of many horizons of intraformational breccias in the Gogolin 
Beds, in which mostly the unconsolidated substrate was eroded (cf. PI. 6, Figs 2-3). 
The main granular components of various microfacies types such as intrasparudites. 
intrabiomicrites, biocalcirudites, biocalcarenites (encrinites and coquina-encrinites) 
als'o incliude echinoid spines, ophiuroid arm vertebrae, holothurian sclerites, small 
gastropods, pelecypods, brachiopods, ostracodes, foraminifers (GZomospira ' and, 
Nodosar:idae), as well as GirvanelZa coatings and balls, pseudoowds, lumps, glaucolIllite, 
quartz and mica (cf. PIs 19, 20 and PI. 34, Figs 2, 4). The deposits of the Gogolin 
Beds were thus formed in a shallow-water marine basin, frequently influenced by 
faint bottom currents. An abundant occurrence of the ostracodes (cf. PI. 19, Figs 1-2) 
in some lithological members, in the absence of eu- and brachyhaline fauna to which 
the conodonts should undoubtedly be assigned, is indicative of a salinity periodically 
slightly increased as compare,d with the normal OIIle. 

The transportation of the terrigenic material abundant in the Gogolin Beds 
was stopped during the period corresponding to the deposition of the uppermost 
members of the Gogolin and the lowermost members of the G6razdze Beds. Various 
new fimnal groups appeared in this period which is more likely to correspond to 
the occurrence of stronger open-sea conditions than the earlier and later period, 
the latter corresponds to the sedimentation of the predominant part of the G6razdze 
Beds. 

The G6raZdze Beds are mostly represented by onkolitic limestones (PIs 7-12; 
PI. 34, Fig. 3) formed as a result of the activities of algae (cf. iiterature cited in 
Radwanski 1968; Szulczewski 1968; Kutek 1969), as well as by fine-grained 
calcarenitesand calcilutites. The stratification of calcilutites is frequently turbulent 
and resembles textures connected with convolute bedding (cf. references in Dunbar 
& McCaIl 1971). Granular components are mostly liumps, accompanied by onkolites, 
foraminifers, small gastropods and various bioclasts with onkolitic crusts and 
coatings (cf. Wood 1941; Radwanski 1968), as well as recrystallized grains with 
micritic envelopes (Friedmann 1964). 

Onkolites and onkolitic-Iumpy limestones (PIs 21-22), locally containing a 
considerable amo'unt of benthic foraminifers, display many analogies to the deposits 
of grapestone faciesof the Bahamas. The sedimentary environment of the Bahamian 
deposits is well-known as markedly shallow water (Purdy 1963, cf. also Kutek 1969). 
Thus, on the basis of these analogies we may determine the onkolitic-Iumpy 
limestones of the G6razdze Beds as sediments deposited in a basin not deeper than 
20 m and in ' which the turbulence od' environment was probably on the whole 
moderate or low. The horizons of pelitic limestones with enteropneustan burrows, 
occurring a few times in the G6razdze Beds, confirm the conclusion on the shal!ow­
-water environment. Parts of the bottom settled by the enteropneustans occur in the 
intertidal zones (cf. KaZmierczak & PSzCz61kowS'ki 1969). The systems of the 
enteropneustan burrows, observed in the CMrazdze Beds, are as a rule eroded and 
covered with a granular material of the overlying beds {PI. 11, Fi,g. 1). The thickness 
of the beds penetrated by the enteropneustans reaches from a few to 40 cm (PI. 8; 
PI. 11, Figs 1-2; PI. 12, Figs 1-2). Canals of the ArenicoZites type {cf. Miigdefrau 1932; 
KaZmierczak & Ps'zcz6~kowski 1968, 1969) are another, much rarer type of burrows. 
These canals ail'e developed in onkomicrites, havling t~e structure of calcarenites, .or 
in pelitic limestones with a certain part of granular components (PI. 10, Fig. 1; PI. 22, 
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Lithological profiles of the Muschelkalk deposits in Opole Silesia (taken from exposures and boreholes); 
sections sampled in intervals smaller than 1 m are marked with a heavy line at leftside of the profiles 
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F&g. 3). Similar multiple sequences of canal systems of burrowers are knoWlIl. from the 
Persian Gulf under the :conditions of a relatively normal saldnity and temperature 
and a depth reaching 30 m, where the material, .forming layers to 1 m thiok, deposited 
during stonps, covers the SlUbaquaticallycemented, previously furrowed parts of 
the bottom '(Shinn 1969). The di-agonal stratifications are relatively frequent in the 
granular limestones of the G6raidze Beds. They may be related with the activity 
of currents which redeposited onkolitic-Iumpy deposits formed in the zones with 
a faint turbulence of water. Ac'hange ;in the type of deposits occurred with the 
beginnilllg of the sedimentation of the Terebratula Beds. Limestones are then formed 
of the character of lumachelles (cf. Pl. 23, Figs 2-3; PI. 34, Fig. 6), consisting mostly 
of shells of the species Coenothyris vulgaris {Schlotheim), predominant in these beds 
(cf. Assmann 1944; Nowakowski 1972) and of marly limestones with calcarenite 
intercalations, displaying features ty,pical of crumpled limestones of the Gogolin 
Beds, along with an entire set of similar sedimentary structures (PIs 13,...14), 
Characteristic layers of encrinitell or coquina-encr,inites (PI. 23, Fig. 1) occur in both 
the bottom and top of the Terebratula Beds. Encrustings, supposedly attributable 
to the sessile foraminifers Tolypammina are usually developed om the bioclasts. 

The change in character of deposit, which occurs on the boundary between 
the G6razoZe and Terebratula beds, does not seem to be caused by considerable 
changes in the depth of the basin. Various lumachelles are .formed at depths 
reaching a maximum of only several scores ,of meters (cf. references in Kutek 1969). 

The deposition of the lower parts of the Karchowice Beds probably took 
place in calmer and deeper parts of the basin. Predominant are pelmicrites with 
bromicrdte ~intexc.alations compIosed of the ardnolid-,brachiopod detritus, echinodd 
spines, small gastropods, sponge spicules, foraminifers, spores Globochaete alpina 
Lombard and s'ome "filaments" (pI. 24, Fig. 3; PI. 25, Fig. 2). The silification occurs 
rather generally in ' the lowermost part of the Karchowice Beds, which -contain, in 
addition, several horizons of flints '(Pl. 17, Fig. 2). Characteristic cavernous limestones 
(PI. 16, Fig. 1) of the Upper Karchowice Beds resulted from recrystaliization and 
dissolution ,(Diulyflsk'i & Kubicz 1971). It seems, however, that these factors exerted 
a larger influence due to an earlier disturbing of relatively large parts o~ limestones 
by the burrowers that several times settled the sea floor. 

After the sedimentation of the lower part of the Karchowice Beds, a distinct 
tendency is recorded to a more shallow-water environment with a high energy of 

. water reflected in the formation of many diagonally stratified detrital, mostly 
crinoio (PI. 15) limestones. Also formed are biohermal structures containing cora13 
and other organisms (PI. 16, Fdgs 2-3). 

Markedly shallow-water deposits are once again formed on the boundary of 
the Lower and Middle Muschelkalk. Limestones with diplopores and onkolites seem 
to be replaced sometimes iby oolitic Hmestones (cf. Bilan & Golonka 1972). Microfacies 
types, distingJUishable in these , deposits are relatively variable, and their granular 
components {ddplopores, solenopores, foraminifers, gastropods, trochites, brachiopod 
debris, onkoUtes, lumps, ooids, intrachists) form various numerical proportions and 
many structural varieties {pI. 24, Figs 1-2; PI. 25-29; PI. 34, Figs 1, 5, 7-10). 

The dolomitic character of the Middle Mus·chelkalk ,is indicative of a small 
increase in the salirnity of the basin, since most dolomites are here syngenetic. 
Contrary to Germany and western and northern regions of Poland, the Opole Silesia 
area lacks hypersalinary facies. Breccia-like, locally oolitic dolomites, displaying 
characteristic structures which strongly resemble the Ladinian Wetterstein Dolomi­
tes, occur wi,thin the range of the Middle Muschelkalk of Silesia (Cf. PI. 28, Fig. 1; 
PI. 29, Fig. 1). The sequences of . deposits in theWettersteinkalk Formation are 
similar, that is, they contain dolointramicrrudites with dolomite dn,tercalations arnd 
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limestones of various types (including onkolitic ones). The formation of breccia-like 
structurES is connected (German 1969) wi,th .the destruction of dolomite layers, 
formed as a result Qf an early lithification and dolomitization occurring in the 
supra tidal zone. The appearance of calcareous deposits, containing fauna, in the 
lowermost members of the Upper Muschelkalk (i.e. the Tarnowice Beds - cf. PI. 33, 
Fig. 2) is indicative of more open-sea conditions. 

The wilkowice Beds, the richest in macrofauna of all Muschelka1k members, 
contain horizons, in which structures are observed resulting from an early suba­
-queous lithification of deposits (cf. Friedmann 1964; Shinn 1969) resulting in the 
formation of a hardground. It is also likely that here occurs a considera·ble slowing­
-down of sedimentation rate and, consequently, the formation of deposits which 
display the characters of condensation 1(c1. PIs 29-32, PI. 33, Fig. 3). Some microfacies 
types related with these horizons are identical with those found in a band O:f bone­
-breccia occurring in Germany at the 'boundary of the Muschelkalk and Keupcr 
{Reif 1971, cf. also PI. 29, Figs 2-3). The tendency to condensation seems to persist 
during the sedimenta,tion of the whole Wilkowice Beds, the biochronostratigraphic 
units of which I(e.o. conodont zone "3") are conSiderably thinner than the isochronous 
U!I1its in Germany. Particularly distinct characters of a condensed deposits are 
displayed by a congl,omeratehorizon of the Wilkowice Beds (Assmann 1944; Ku­
bicz 197Gb), having an exitensive 'regional importance and known in a similar 
stratigraphk position in the Holy Cross Mts '(Rek 1970; Trammer 1975). 

The Boruszowice Beds make up deposits undoubtedly shallow-water in 
character, f,ormed in a: basin with a slightly raised salinity and to which relatively 
large amounts of ,terri1genli.c material were transported (cf. PI. 033, Figs 1, 4). This 
material is 'decided1y predominant in the overlying "LettenkohZe" series ,Od' the 
Keuper. The en,r:khment cnfdsh remadins allld flora detr.itus is ch<l'l"acteristLc. of the 
Boru'Srowice Beds and lower parts of the "LettenkohZe". In addition, there occur 
sponge s'picules, conodonts, scolecodonts and num.erous arm hooks of ·cephalopods 
(cf. Zawidzka 1974b). 

The "LettenkohZe" deposits were formed, therefore, still in a marine basin 
near shoreline (cf. Kozur 1972d). Considering the environmental requirements of 
marine organisms (po1ychaetes), occurring in the "LettenkohZe", the salinlity of the 
basin may be terlIlled as brachy- or pliohaline (cf. Hiltermann 1963, Kozur 1972d). 

STRATIGRAPHY ' 

The first works on the IStratigraphy of the SHesian Triassic were 
published in the 1860's (Eck 1865; Romer' 1870). The Muschelkalk was 
then divided into the following three lithostratigraphic units: the Lower, 
Middle and Upper Muschelka,lk, all of which were also subdivided into 
smaller lithostratigraphic units. As studies became more and more 
extensive, the lithostratigraphic 'Schema of the Muschelkalk was a subject 
to modifications (Michael 1904; Ahi'burg 1906; Wysogorski 19'04; Bohdano­
wicz 19'07; Rozycki 1924). At present, the lithostratigraphic schema is used 
whi·oh was founded in 1944 by Assmann (ef. Siedlecki 1949, Hlr51, 1'953, 
1964; Bojkowski 1955; Gruszczyk 1956; Senkowiczowa 1959, 1962; Klap­
cinski 1959; Pastwa-Leszczyn:ska & Slirwifl:ski 1960; Senkowiczowa & 8zy­
perko-SHwczyn:ska 19'61; Sliwiilski 1964; Gajewska 1964; Tokarski 1965, 
196'9; Alexandrowicz 1'966; Bopiel 1967; Kotlicki 1973, 1975). 
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1 Typical sequence of the Gogolin Beds at Gogolin I{Lower Anisian) : intraspa­
rudites, pelitic and marly limestones, blocalcarefilites with trochites, pelecypod 
and ostracode detri tus. 

2 - Upper part of the Gogolin Beds at G6Ta~di.e (Lower Anisian/Pelsonian junction), 
with abundant conodonts and scolecodonts: biosparites (thicker layers) and 
dntrabiosparites, pelitic and marly limestones. 
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The Gogolin Beds at Malni'a (Lower Anisian): development the same as that pre­
sented in PI. I, Fig. 2 
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1-2 - Horizon with conglomerates (jntrasparudites) and marls in the lower part 
of the Gogolin Beds at Gog.olin (Lower AnisJian) 

I 

I 
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1-2 Crumpled limestones and the FLaser- type bedding irrl biocalcarenites and 
marly limestones in the upper part of the Gog-olin Beds at Malnia (Lowe!" 
Anisian) 
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1-2 - Platy limestones '(biocalcarenites, opelitic all1d marly limestQnes) with bedding 
of the Flaser and lenticula'r type; cQnglQmerate hQrizQn at the tQP; GQgolin 
Beds at GQgolin (Lower Anisian). 

3 - "Cellular" limestQne in the lower part of the Gogolin Beds at Emil6wka (Lower 
Anisian). 

4 - TQP surface Qf marly limestQne with QI'ganic burrQws; upper part Qf the GQgQlin . 
Beds a t G6razdie (Lower Anisian). 
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Intraformational brecdas (intrabiosparudites) in the lower part of t :"e Gogolin Beds 
(Lower Ani.slian) at Emi16Wika (FliigS 2 and 3) aJIld G6razdze (Fig. 1) 
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1 - J'llnction of the Gogolin and G6raidze Beds at G6razdze (Lower Anisian/ 
/Pelsonian). 

2 - Gorazdze Beds at Strzeke Opolskie. 
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Pelitic limestones with enteropneustarn burrows (corrugated surfaces), and onko­
bi-osparites of the G6razdze Beds at Strzelce Opolskie (Pelsonian) 
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1 - Sequence of the G6razdze, T erebratula and Karchowice beds at Mt. Swi~ta 
Anna (Pelsonian/Illyrian). 

2 - Encrinites of the Terebratula Beds at Strzelce Opolskie (Pelsonian). 
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1 - ArenicoUtes- type burrows in calcarenites of th.e G6razdze Beds at Chorula 
'(Pels·onian). 

2 - Structures r eE'ulving from instability in density stratification; G6razdze Beds 
at Chorula (pelsonian). 



ACTA uj!;.OLOGICA POIIJONI'CA. ViOL. 25 K . ZA WlDZKA. PLo 11 

1 - Layer <of pelitk limestones with enteropneustan burrows; at topside (bottom in 
the fi-gure) the burrows are truncated and f illed with calcarenite of the 
·overlying layer. 

2 - Bottomside of the same layer; G6razdze Beds at Strzelce Opolsk:ie {Pels·oniar1). 



ACTA GEOIL()'GLCA PO[;()NKA, VOL. 25 K. ZA WllDZKA, PLo 12 

1 - Tereb ratuLa Beds at Szymisz6w {Pelsonia'n) : pelitic limestones and onkohio­
spa rites with enteropneustan burrows. 

2 - Pelitic limestones with enteropneustalIl burrows overlaid by pelletal-onkolitic 
limestone (enteropneustan burrows deformed by styl<llites); G6razdze Beds at 
Chorula (Pelsonian). 

3-4 - Laminated and crumpled pelitic limestones and calcarenites 'Of the G6razdze· 
Beds at G6r.aidie (Pelsonian). 



ACTA GEOLOGICA POIllON}CA. VOL. 25 . K . ZA W.DDZKA. ,pLo 13 

- Terebratula Be·ds at Strzelce OpolsIDie (Pelsonian): lumachelles, biocalcarenites 
and marly limestones. 

2 - Load- casted layers of lumachelles in slightly wavy-bedded limestones of the 
Terebra t tLla Beds at Szymisz6w (Pelsoni.an) . 



ACTA GEOoLOGI'CA POLONICA, VOL. 25 K . ZA Wl,DZKA, PLo 14 

Structures resulting from ins tability in <density stratifti cation; Terebratula Beds at 
Szymisz6w (Pelsonian). 



ACTA <GE:OILOGlCA PO[;ONICA, VOL. 25 K . ZA WI:DZKA , -PL. IS 

Cross 'bedding in encrinites of the Karchowice Beds at Kamien Slqski (Illyrian) 



ACTA GECoLOGDCA POIJONlCA, VOL. 25 K. ZA WIlDZKA, PLo 16 

1 - Cavernous limestones (recrystaHized. micritic-sparry limestones or calcarenites) 
of the Karchowioe Bed.s at Kamien Slq.sk1i (Illyrian). 

2 Biohermal structure in the Karchowice Beds at th-e same locality. 
3 Close-up view of the bioherm: crinoi-d detritus and corals are visible. 



ACTA GEOLOGICA POLONICA, VOr.. . 25 K. ZAWiIDZK.A , PLo 11 

1 - Porous dol'Omicrites with structures -of the Schaumkalke type; Diplopora Dolo­
mites at Rozmierka (Illyfi.an). 

2 - FlilIlt in ·cross-bedded calcarenites -of t he Karchowice Beds at Kamieii Slqski 
(Illyrian) . 

.3 - Diplopora, 'Oolitic and brecoiated dolomites of the stratotype section of the 
Middle Muschelkalk at Jemielnica (Illyfi.a'n). 

. ~ 



ACT A GE'OLOG~C.A POLONI CA, VOL. 25 K . ZA WIlD'ZKA, PLo 18 

Tarnowice and Wilkowke beds wilth hardground and conglomerate horizon (at 
bottom) at Ligota Samborowa .(Illynian/Fassanian jl\JIlction) 



ACTA GEOLOG.lCA POIUONLCA, VOL. 25 K . ZA WlDZKA, PLo 19 

1 - Biomicrite with ostra-eodes; X 10. 
2 - Intrabiomicrite with numerous ostracodes and small gastropods; X 6. 
3 - Biomicrite with trochlites and small gastropods; X 6. 
4 - Biomicrite with tr-ochites and pelecypod detritus; X 10. 

All samples fr-om Gogo1in Beds at Gogolin (Lower Anisian) 



ACTA GE.OtLOGlCA POLIONLCA. VIOL. 25 K.ZA WIDZKA. PLo 2() 

1 - Biomicrite with gastropods alIld ostracodes; X 10. 
2 - Biosparite with gas<trO'pods; some bioclasts are cQated by Gi r v aneZla eIIlvelopes; 

X 5. 
3 - Biomicrite with ostracodes, cut by an organic burrow; X 10. 
4 - Biomicrite with pelecypod detritus; X 5. 

All samples from Gogolin Beds at Gogolin (Lower Anisian) 



ACTA GE'OLD.GICA POLONICA, V1OL. 25 K. ZA WIDZKA, PL .. 2l 

1 - Sparry, lumpy limestone with bioclasts (coated by onkolitic envelopes); X 6. 
2 - Onkobiosparite W1ith lumps and foraminifers; X 10. 
3 - Sparry, lumpy limestone with numerous foraminifers and bioclasts coated by 

onkolitic envelopes; X 10. 
All samples from G6ra:i:d:i:e Beds at Strzelce Opolskie (Pelsonian) 



ACTA GEOLOGI'CA POILONrCA, ViOL. 25 K. ZA W .LIJIZKA, PLo 22 

1 - Micri1lic, partly s.parry lumpy limestone of the G6razdze Beds at Strzelce 
Opolskle (Pelsonian); X 8. 

2 - Sparry, l'umpy limestone with onkolites (the lumps are also recrystallized) of 
the G6r.azdze Beds at Strzelce Opolskie (Pe1sonian) ; X 5. 

3 - Micritic l'imestone with few bioc1asts; stylolitic seams enriched in iron 
compounds are visible; G6razdze Beds at Strzelce Opolskie (Pelsonian) ; X 8. 

4 - I'll.trabiomicrite with numerous ostrac·odes ·and trochites ; quartz and muscovi>te 
flakes subordinate; G6razdze Beds at G6razdze (Pelsonian); X 10. 



ACTA GEOUOG~CA POILONLCA, VOL. 25 K . Z ·AWIDZKA, PLo 23 

1 - Biosparite with Terebratula detritus and trochites; most of the bioclasts are 
<coated by onkolitic envelopes; Strzelce Opolskie, X 8. 

2 - Blomicrite with Terebratula detnitus ; Strzeloe Opolskie, X 6. 
3 - Biosparlte with Terebratula detritus; most of the bioclasts are bored, and coated 

by 'onkolitic enveloopes and sessile forami:n!ifers Tolypammina; Szymisz6w, X 8. 
All samples f rom Terebratula Beds ,<Pelsonian) 



ACTA GE"OLIOGI'CA POIUONLCA, V'OoL. 25 K . Z·A WIID'Z·K,A, PLo 24 

1 - Oobiosparite; Middle Muschelkalk .(Illyrlan) at Kamien· Slqski, X 8. 
2 - Recrystallized" sparry limestooe with relics of ooids and lumps; Middle 

Muschelkalk at Wierchlesie (Illyri'an), X 8. 
a - Biomicrite with numerous troch:itesand T erebratula detritus; Karchowice Beds 

at Wier·chles1ie (Pelsonian), X 6. 



ACTA GE'OLOGI'CA POLiONI:CA., VOL. 25 K. Z·A WJID Z·K.A , PLo 2$ 

1 - Sparry, ltimp:"onkolitic limestoll1e with numerous bioclasts (Le. Solenopora and 
Diplopora); Middle Muschelkalk at Kamien 8lqski (Illyrian), X 5. 

2 - Biomic-rlite with fine detritus of mollusks, brachiopods, and with trochites and 
spores Globochaet e alpina Lombard; Karchowice Beds at Szymisz6w (Pelso­
nian), X 10. 

3 - Sparry-micritic skeletal limestone with nlUmerous trochites and Terebratula 
detritus coated by onkolitJic enveIopes; Karchowice Beds at Wierchlesie, X 7. 



ACTA G EOLOG IC.A POLONICA, VOL. 25 K. Z·A Wl'DZ·KA, PLo 26 

1 - Porous dolom icrite; Middle Muschelkalk at Pietr,aszow (Illyrian), X 8. 
2 - Porous, micritic pelletal limestOlIle, partly recrystallized; Karchowice Beds at 

Kamien Slq'SIDi (Illyrian), X 5. 
3 - Sparry, onkolitic-pelletallimes<tone; pellets occur both in matrix and in onkolites 

'and lumps; Middle Musch elkalk at Wjerchlesie (Illyrian) X 7. 



ACT A GE'OLo.GlJCA POiLONLCA. VOL. 25 K. ZA WJlDZK.A. PLo 27 

1-2 - Biooparites with Diplopora detritus; Middle Muschelkalk at Kamieii Slqski 
(Illyrian), X 7. 



ACTA GE'OIltOIGI'CA POILIONICA, V'OL. 25 K. Z·A WlDZKA, PLo 2!r 

1 - Dolointrasparudi.te {intraclasts composed of oo-tiolomicrite) with ooids; Jemiel-
nica, X 7. . 

2 - Dolomicri,te with a relic of onkolite; Wierchles'ie, X 10. 
3 - EpigelIletic structures in dolomicrite; Wierchlesie, X 10. 

All samples from Middle Muschelkalk (Illyrian) 



ACTA GKOcr.DGICA POoLJO N LCA, VOL. 25 K. ZA W EDZKA, PLo 29 

1 - Dolointrasparudite ; Middle Muschelkalk at Wlierchlesie (Illyrian), X 5. 
2 - Contact of calcHutite and (underlying) calcareous, quartz sandstone with 

numerous fis h r€mains; Wilkowice Beds at Ligota Samborowa (Illyrian), X 12. 
3 - Intrabiosparudlite: intraclasts of pelitic limestollle are bored at the surface ; 

,associated are fish remains, shell detritus, quartz, glauconite and phosphaEc 
lumps ; Conglomerate horizon of the Wilkowice Beds at Ligota Samborowa 
(Illyrian), X 3. 



ACTA GEOllOG I'CA POiUON1CA, VOL. 25 K. Z,A WiIlDZ·KA, PLo 3() 

- Fragment of a har.ctground -in pelitk limestone (the burow is f illed with organo­
detrital material); X 7. 

2 - Intrabiosparu·dite: pieces of pelitic limestone with Trypanites borings, phos­
phatic l,umps a·nJd concentrations of iron compounds; X 7. 

3 - Hardground with Trypanites borings filled with detrital material (quartz, shell 
detritus, fish remains); X 5. 

All samples f rom Wilkowice Beds at Ligota Samborowa (IllyIiian) 



ACTA G E OLOGl'CA POIJONJ.CA. VOL. 25 K. ZA WlIDZoKA. PLo 31 

1 - Biomi crite with pelecypod detrit us ; Wilkowice Beds at Wierchlesie (Fassanian). 
X 5. 

2 - Bioilntramicrite <matrix partly ;recrystallized); WHkowice Beds at Tworog 13 
(Illyrian). X 5. 

3 - Biomkrite; Willrowice Beds at Ligota Samborowa (Fassanian). X 5. 
4 - Biomicrite with pellets (pelecypod detritus with Trypanites boring-s); Wilko­

wice Beds at Tworog 13 (Fassanian), X 5. 



ACT A GEOtLOGICA POIUO N ICA, VOL. 25 K. ZA WID'Z,KA, PLo 32 

1 -r Bi,opelm icrite; Lig.ota Samborowa, )( 7. 
2 - Jontrasparudite: pebbles of mkritJic limestones with Tr ypanUes borings; Two­

rog 7, X 7. 
3-4 - Biomicr ites; Lig,ota Samborowa, X 7. 

All samples from Wilkowice Beds (Fassan ian) 



ACTA G EOiLOGlCA P'()UONLCA, Vo.L. 25 K . ZA WIDZ.KA, PL. 33 

1 - Calcareous, 'g}auc{)lJ1i;1;ic quartz ··sandstone; Lower Keuper ("Lettenkohle") at 
Wderchlesie (Langobarrdian), X 8. 

2 - Biosparite with pelecypod detritus ; Tarnowice Beds at Tam6w Opolski 
(Illyrian), X 12. 

3 - Biopelmicrite; Wilkowice Beds at Wierchlesie (Fassalllian), X 5. 
4 - Porous dolosparite with patehes of dolomicrite ; BOl"'Uswwice Beds at WierchC. 

lesie (Fassan~an), X 8. 
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COiMPARlISON WITH THE AiIlPlNE MIDDLE T·RITASSIC 

The part cf Alpine forms in the dc'h assemblage 'of the Muschelkalk 
fauna and flora of southern Poland is considerable, and some df the 
lithostratigraphic units are particularly abounding in them, for example 
in the Hauptwellenkalk (cf. Senk(~wic'wwa 1962). 

Age 

Species 

'I Ch:1:!'odella d1.nodo1des ITat.gsl ••••••• • 
G. folonl~a. K03Ul' .t NastIer ••••••••• 
C. t!'lquetra /Tatge/ • • • • • . • •••• • • 
CCl"llud1na bxev1ramu11s brevir&lQu11s tratge/ • 

C. brevira.mu11s minor Kozur • • 
c. :;;z. brevlramulls minor Kozur 

. C.? lat1dentata Kozur a:. filostler 
C. ;pandodentata /Budurov/ ••• 
C. tortilia Kozur & Mostler •• 
D1plododella b1dentata /Tatge/ • 

D. melssner1 /X'atge/ • • • • • • 
E:oa.nt1ognathus latu8 Kozllr a: Moatler 
E. z,1egler1 /Diebel/ .- •••••• "0 

Gondolella oornuta /Budurov et Stefanov/ 

G~ excelsa /Mo.sher/ ••••••• 
G. excentr1ca /BuduroT &. 3t~fanoT/ • 
G. laslachena1a Tatge •••••• 
G. mombergens1a mombe"rgena1s Tatge 
G. mombergensls menta Kozur 
G. r.:avlcula Huokr;1ede 
G. p!'ava Kozur •••••• 
Grodella del1eatula /Moaher/ 
Hibbardella blousp1d.ata /Kozur/ 
H. magn1dentata /Tatge/ • • • • .' 
Metspr1on1odu8 bogsoh1. RezuT &. Mostler 
t04 '. euevlca /Ta tge/ • • • • • • • • • • 
Neoh1ndeodelIa aequ1ramosa. Kozur o!t; M.ostler 
N, curvata Kozur o!t; MastIer • 
If. dropla /SpaSOT &. GaneT / • 
N. neva·dens18 jWuller/ • • • 
N. suloodentata jBuduroT / • 
If. summssberger1 8ummesbergerl Kazur &. Mostler 
N ' . triass1ca tr1ass1ca /Muller/ , •• 
N •. tr1assica kaba,yash11 /Igo a: (01ke/ • . •• 
N, tr1as~1oa riegeIi /Mosher/ , •• , , , , 
Neoplectospathodus muelIeri Kozur a:. Uostler 
Neoape.thodus germanlcus Kozur • , 

N. kocke11 /Tatge/ .,' ' . ' , •• 
Ozarkod1na tort1l1s tort111s Tatge .• 

O. tortilla d1ebe11 Kozur et. Wostler 
PollognathuB gerlll8.D.ious /Kozur( •• 

.p, sequens /Kozur/ ••• , •••• 
Prionlod1na /Cypr1dodella/ musller1 /Tatgs/ 

"Pr1onlodella pr1onlodel11de,,:~ /Tatge/ 

Tm,(mlJ) Tm.(mm) Tm3{mo) 

ANtS/AN LAD/NtAN 

Pelsonian Illyrian Fassanian 

---~ 

.--. 
0-+--+--- -- ---fo< 
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--- --'I 
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Fig. 4. Stratigraphloc range of Muschelkalk .conodonts in the Silesia region {range of 
stratigraphically important forms is marked with a heavy line) 
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On the basis ,01 diplopore'S allld cephalopods, Pia conduded in the 
193·0'8 a comparison between tihe Muschelkalk , and the Alpine Middle 
Tdassic. As follows from this comparison, the Gogolin Beds are Lower 
Anisian and Pelsonian, while the G6raroze, Terebratula and Karchowice 
Beds and Diplopora Dolomites include the Upper Pelsonianand ,the entire 
Illyrialll. The Upper Muschelkalk wou1d 'oorrespond to the Fassanian and 
the low,er part 'Of the Langobardian (Ladinian). In this presentati'On, the 
Lower K'eurper would be of Upper.Langobardian and Corde.volian (Upper 
Ladinian, Lower Cam'ian) age. 

On the lbasis of the presence of Diplopora annulata t{Scharfhautl) in 
the Diplopora Dolomites (cf. Pastwa-LesZiCzyhska &SliwiflSki 1960), of 
Ceratites trinodosus Mojsisovics in ,the G6razdz,e and Karch'Owice Beds 
(Assmann 1937, 1944) and of Dadocrinu$ gracilis gracilis (Buch) and D. 
gracilis kunischi Wa'chsrnuth & Springer in the Gogolin Beds (Lefeld 1958), 
the Low·er Arnisian/Pe'lsonialll boundary was placed by Senlrowic'zowa 
(1959, 19'62) at the Iba'se 'Of the G6razdze Beds, the PelsonianlIllyrian boun­
dary wilthin the Tange of the G6raZdZe Beds and the Hlyrian/Fassanian 
boundary 'art the base otf the Diplopora Dolomites (cf. Fig. 5). 

Revised identifications of the most important index forms (cf. Kozur 
1968a, b, 1971, 19172a, b; K'Ozur & Mostler 1971a, 1972a, b; Kotlidti 1975, 
'Ora'! communication) have primarily shown tha:t the Silesian Diplopora Do­
lomites, do Illdt contam Diplopora annulata (Schafhautl), but D. annulatis-

Senkow1czowa a; Szyperko-SU.wQzyflska 1961 

Senkow1ozowa 1962 

KO.l!lur 1972&tb. 1974 
Ko.l!lUl' a: Most1er 1972& 
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Fig. 5. Correlation of ,the investigated Muschelkalk units with the chronostratigraphic 
column 
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sima Pia, a species which is the index of the Carpathian-A1pine Illyrian 
(Andrusov 1959, Ott 1'972). Then, the Lspecies Paraceratites tTinodosus Moj­
sisovics from the G6raZdZe Beds, illustrated by Assmann (1'937), repre­
sents, a,ecoroing:to Schmidt (in Kozur 19:74), a juvenile fDrm, whose assign­
ment to the genus Paraceratites is rather dDubtful. . The Diplopora Do10-· 
mites of the Middle Musche1kalk of southern Poland should, therefore. 
in the light of the facts presented above, be assigned to the Illyrian. 

Studies on the Triassic nucrofauna and mkroflora 'Of the Polish part 
of the epicontinental basin, oombined with similar studies conducted on 
the sequenoes ,of TethYiS and the Pacid'f.c zone, supplied 'Several new data 
enabling a comparison of the PDlish Muschelkalk and the Middle Triassic 
of a'l'l the discussed regions. 

The Alpine cooodonts, spores Globochaete alpina, and f-oramini­
fern Meandrospira dinarica and Glomospira densa (cf. Pople1 1967; Z'a­
widzka 19710b, 19'72a, 1973, 1974a; 'Drammer 1971, 1972; Gla'zek, Trammer­
& ZalWidzka 1973) nave recently been fDund also in the epicontirrental 
part of the 'Driassic basin. 

Of the group of organisms mentioned above, the conodOiIl'ts, due 
to their general and abundant occurrence in the Triassic deposits, may 
be used as index rossils, in parti'cular in all localities, which, much the 
same as in the Musc;helkalk of Poland, are nearly devDid of important 
stra'tigraphical1y macrofauna. 

CONOiDiONT STRATIGlRAPHY OF THE TRIASS'rC 

A work of Bender (1967), who erected in the Campilan and Lower Anisian 
(Hydaspian) of Greece two new conodont zones, viz. Spathognathodus homeri and 
Neogondolella aegaea zones, was one of the first · attempts at applying conodonts". 
to the Triassic stratigraphy. 

On the baSiis of lIIlate'l"ials, ooming mostly from North Ameriea, 'the Alps and 
German Basin, Mosher «1968) f01'lIIled several assemblage zones and indicated assem­
blages of cc}Oodont fauna which might be of a stratigraphic importance in the 
Middle Triassic. The assemblage with Gondolella mombergensis is characteristic of 
the Ladinian of the German Basin, that with GladigonodoZella tethydis - of the 
Upper Anisian and Lower Ladinian of the Alps and that with Neospathodus micro-· 
dus - of the Upper Ladinian of the last-named area. 

In the German part ·of the epicontinental Trias'sic basin, Kozur (1968a, b) sui;l­
divided the Upper Muschelkalk sequence into seven conodont zones correlatable­
with the ceratitid zones. 

A detailed recognition of the Upper Permian and Lower Triassic of Salt 
Range and Trans-Indus Range (cf. Kummel & Teichert 1970) enabled an establish­
ment of nine coriodont zones," with the Permian/Triassic boundary traced within 
the oldest, that is, Anchinognath'US typicaZis zone (Sweet 1970a, b). 

A dliv,ision of the 'ITiassdc into twenty-two IconodoiIltZlOll1es, {lo:rrel·ated with. 
ammonite zones of North America, was presented by Sweet & a1. (1971). 

Kozur & Mostler (1972a) suggested a new schema, containing f()l\lrteen cono­
dont zones, in which several American zones have been maintained after certain mo-
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dificatiOOls, but several new ones, universally impartant, Lntroduced. At the same 
time, Budurav -& Stefanov 1(1972), divided, using the conodonts, the Middle Triassic 
of Buligaria (Upper Pelsonian through Fassanian) into six zones. 

The orliginal stratigraphic schema was subject to several changes in later 
papers Of KOZUT {1972a, b) and Kozur & Mostler {1972a). After certain modificatiQlIls, 
this schema have also been used in the present paper (cf. Fig. 5). 

In Poland, the Triassic ·conodants have first been found in the Middle Triassic 
of the Tatra Mountains (Cho/! nappe, Zawidzka 1970b, 1972b). They were also. faund 
in the Muschelkalk of the here diSCUssed Opole Silesia region (ZaWlidzka 1970b), as 
well as in the Holy Cross Mts (Prejbisz 1970; Trammer 1971). 

The lack af index Ij;axons of 'hdgher conodont zanes ("5", "6" and "7") in the 
Upper Muschelkalk of Opole Silesia enabled a ,confirmation of earlier authors' view 
(Cf. Brinkmann 1954, 1969) that the Keuper facies became prevalent in the Polish 
part of the Triass:i-c epioontinental ba.sin earlier than ~n the German part (Zawidz­
ka 1970a, b, 1973, 1974a, b; Trammer 1972, 1974a). 

The index species Gandolella regale and N eospathodus . kockeli, as well as an 
as'semblage 1!hamctertLstic lof ZiOIles "1", "2", "3" and "4" of the Upper Muschelkalk, 
were i,oond, among other species, by Trammer {(972) in the Lower Muschelkalk of 
the Holy Cross Mts. At the same tdme, this author introduced certain modification!' 
concerning the boundaries of rones and indicated relationships between the Holy 
Cross regian and particular conadont provinces of the Triassic established by Kozur 
(1971). The Trias'sicconodonts are also known from several bareholes (Pacholec 
1972; G~azek, Trammer & Zawidzka 1973). 

OONon.oNT8 F'ROM SliLESIA 

Two variable groups may be distingulshed among the oonodont fauna 
of the Sile'sian Muschelkalk. They are: the Lower and :Middle Muschelkalk 
assemblages and the Upper Muschelkalk assemblage (cf. Fig. 4 and PIs 
35-44). 

The Lower Muschelkallk ,oonodont fauna is decidedly richer than 
that orf the Upper .MUlSChelkalk. The former ,oontains both the platf.orm and 
compoundconodonts, represented by a relatively large number of speci­
mens. Two species, Chirodella polonica and Cornudina tortilis (cf. PI. 35, 
Figs 2 and 5) rwere d.escr'ibed by Kozur & Mostler (1970a) from the L'ower 
Muschelkalk of Opole Silesia. 

The presence 'Of Alpine platform 'conodonts, Gondolella navicula and 
G. excelsa, the ~atter 'lacking fully adult forms, is a characteristic feature 
of the oonodont a'ssemblage under study. These species in the German 
Basin have first been found in Opole Silesia, and their presence is indioa­
tiv'e of a separate pal,eogeographk tpOsiti'on of the western (the lack of 
the platform can.odonJts) and the eastern part 'of the &:sin :(Zawidzka 
1970b, 1'973, 1974a; Trammer 19,71, 1972, 1'973). 

The presence of the following oonodont species has been stated in the Gogalin, 
G6:rawze, Terebratula and Ka:rchOlWke beds (cf. Fig. 4): 

ChirodeUa cUnodotde. (TaJtge, J..956) 
ChirodeUa polonica Kozur &: MosIl1er, .19'10 
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Cornudina boreviramuZis bremramutis ('I1aJtge, 1956) 
Cornudina breviramuUs minor K02lU:r" 1968 
COrnudina cf. breviramuUs mtnCl'T >Ko.zur. 11168 
Cornudina? tatidentata Kozur & . MOIS1:Iler, l<.l'ro 
Cornudtna pandod.entata (BudruirO'V, ol962) 

CorTllUdtna tortiLts Kozur & MIostler., 119'10 
Dtptododetta btdentata (Tatge, 1956) 
Dtplododelta meissnert (Tatge, 1956) 
Enanttognathus latus lKozur & M.osItler, 11970 
Enantiognathus z4.egleri (Dielbe1, 19&6) 
GOndoleUa excetsa (MJoeher, 1968) 
Gondoletta mombergensts mombergensts Ta,tge, 10956 
Gondotetta navtcuZa HUCikirIede, 1958 
GrodeUa dettcatuta (Mooher, iIS68) 

H i bbard.eUa magntdentata (TaJtge, a956) 
Metaprtoniodus bogscht KC!l:Ul" & Mostleir" i970 
MetaprioniOdus suemca (Ta'tgle, 1956) 
Neohindeod.eUa aequtramosa Kozur & MJoiStiLer, 1970 
Neahind.eodeUa curvata Koa:u1" & lMostaer, 'lS'rO 
Neohi ndeOdetta dropta (Spasav Il: GaJnev, 1960) 
N eOhindeOdetta nevadensts (iM11!JJ.er, ,;J.956) 

Neohindeodetta sutcodentata(BuduJrov" JJI82) 
NeohtndeOdetta summesbergeri 8ummesbergert? lKazrur & Most1e1", 111'70 
NeohindeOdelta trtasstca trl.asstca (Mtli11er, Urn8) 
NeahindeodeUa trtassica kobayashii (JgJO & Koilke, ;1.965) 
Neohind.eodetta trl.assi ca rtegeU (M06her, U988) 
NeoplectospathOdus mueUeri Kozur & Miostler, 1970 
Neospathodus germamcus Kooa:UIr" '1ST.:! 
Neospathodus kockett (TaItge, 1956) 
CRarkodtna tCl'Ttttts tCl'TtUis Tatgeo 1:956 
OzarkOdtna tortil.ts diebett Korz;ur & MOISo'tWelr, 1972 
Prioniodi na (Cyprtdod.etta) mueltert (Taitge" 1958) 
" PriantOdetta prtomodeUtdes" (Tatge., 1956) 
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In the Upper Muschelkalk, the gondolellids, primarily Gondolella 
mombergensis mombergensis Tatge, are a predominant (95 per cent) ele­
ment in the oonodont 'a'ssemblage. The pe:f1cenilage of compound oonodonts 
is insignificant. In regard ;to the number of taxa and specimens, a marked 
hnpoverish'lllent as compared w:iJtJh the conodont assemblage from the 
Upper Muschelkalk of Germany is evident (cf. Kozur 1968a, b; Kozur & 
Mostler 19723, b). The Alpine forms, known in the Middle Triassic of 
the Tethys from the Pelsonian 'tftlrough Cardevolian (Cornudina brevira­
mulis breviramulis, C. pandodentata, Chirodella dinodoides, DiplododeZZa 
meissneri), occur only in the lowermost Upper Muschelkalk (the upper­
most part of Tarnowice and the lowenm.ost part of the WiUrowice Beds). 
The lack of Alpine platform oonodonts is recorded throughout the Upper 
Muschelkalk of Opole Silesia. 

The presence of the following conodont species has been stated in the Tarno­
wice, WHkowice and Boruszowice beds (cf. Fig. 4): 

4 

Chirooetta dinOdotdes (Ta.tge, 11956) 
ChirOdeUa triquetra (To8Itge, 1115111) 
Cornudina brevtramults bremramults ('11atge, '1S56) 
Cornudina breviramuZi s mtnor KOZUJr, '11168 
DtptododeUa metssneri (TIa1ge., '1958) 
Enantiognathus zteglert (D.l,ebcl, 1956) 
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Gondotelta cornuta (BOOUl"OV & S1:efaarov, JS'12) 
Gondolelta excentrica (BlUdlliOOV & Slte1'.anav, 19'iI2) 
Gondotelta IuIslachens£S Tartge, 1956 
Gondolelta mombergens£s mombergensts Tllltge, 1956 
Gondotelta mombergensts media Room, 196a 
Gondolelta prava (K~Uir, 1988) 
Hibbardelta bicuspidata (lKoz.,u,r, ~) 
Hibbardelta magnidentata (Tatge, 1966) 
MetaprioniOdus suevtca ('.Daitge. UI56) 

Neohindeodelta summesbergert 8ummesbe:rgert iKOOUI.' & M()tJtlel!", 19'1'1 
Ozarkodina tortUts tortUi.s Tat,ge, 1956 
Ozarkodina tortms lUebeti KOIZUII." & MIoistleT, Im 
PoUognathus germamcus (KoI:1JuJr. 1988) 
PoUognathus sequens (Kozur, 1968) 
Prioniodtna (Cypridodetta) mueUeri (T>8itgIe., 1956) 
.. Priontodelta prtontOlWLtides" (Ta.tge, 1956) 

An asymmetry, visible mostly in the posterior part of particular 
specimens is a characteristic feature of the platfoI'lm conooonts from the 
Upper Muschelkalk in Opole Si~esia. It is expressed in the constriction of 
platform, e·ooentric course Oifcarina, bifurcation df basal aTea, frequently 
combined wi,th a division of platform into two I0ges, presence of a charac­
ter'istic secondary rib on .the aboral surface of platform (usually being a 
continuation of a deformed balsa I area) and, final'ly, the appearance of 
aceessory dentides growing out of the margin of platform (PI. 40, Figs 
4 and 7). Forms of Gondolella navicula, marked by a distinct crenulation 
of platform (PI. 44, Fig. 2), occur, in 'admti·on, in the gondolellid assem­
blage of the Terebratula Beds. In the Lower Muschelka,lk, predominant 
are "asymmetric" gondolellids, except for Gondolella excelsa, which does 
not display asymmetry, al,though several of its individuals have a distinct, 
symmetric constriction in the reaT part of platfoI'lm. 

The ,constriction of the posterior part of platform is the most impor­
tant feature of the species Gondolella constricta Mosher & Clark, 1965. 
Such a constriction may be also Observed in other Triassic gondolellids 
(Clark 1959'; Hirschmann 1959; Budurov & Vrablijanski 19.64; Budurov 
& Stefanov 19~5, 19:73; Mosher & Clark 1965; Mosher 1968, 1970; Swe€t 
1970a, b; Kozur 1972b). A set of specific features characteristic of Gon­
dolella constricta may Ibe observed only in the Upper Muscb,e·lkalk goodo­
lellids from Opole Silesia (PI. 42, Figs 1, 3). 

Bifurcated keel and carina oocur in many Triassic gondolellids (cf. 
PIs 40-44), assigned to various .genera and species. However, this concerns 
mostly the platform conodonts of the Upper Triassic. In the Middle Trias­
skof Bulgaria, the appearance of this 'character among unidentified forms 
with Gondolella navicula Huckriede leads to the formation of the species 
Gondolella bifurcata (Budul'oV & Stefanov), to which a stra'tigraphic im­
porlance is ascribed (an index of the Lower I1lyrian G. bifurcata zone). 

In Opole Silesia, the f9rffiS of the genus Gondolella, tending to bifur­
cate their keels, appear much earlier ,than in Bulgaria, that is, in the 
Lower Ani-sian (cf. PIs 40 and 42-44) and are recorded in the Gogolin, 
G6razdze and Terebratula . Beds. Striking is the fact that gondoleUids 
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with the keel 'and carina 'bifurcated almost identically as in the forms 
transitional between G. navicula and G. bifurcata Budul'oV & Stefanov 
(cf. PI. 40, Fig. 8 and Budurov & Stefanov 19'72, PI. 2, Figs 7-9) occur 
also in the Upper Muschelkalk of Opole Silesia. Consequ€ntly, the species 
Gondolella bifurcata (Budurov & Stefanov) in Opole Silesia seems to be 
of no stratigraphic importance .. 

The eccentricity of keel and carina is a morphological character 
fairly oommon a,lso among the Tri-asslc gondolellids. According to Budu­
rov & Stelfanov (1972), this character is distinctly manifested in the Lower 
Fassanian forms related to Gondolella mombergen$is and s-erved as a basis 
for erecting the spedes Gondolella e:r;centrica (Budurov & Stefanov), an 
index of the Lower FassanialIl. 

In Opole Silesia, foI'imS r ,elated to Gondolella excentrica OCCur as 
. early as the Lower Muschelkalk and appear in the Gogolin Beds (Lower 
Anisian) simultaneously with G. navicula and G. mombergensis. Such 
fai'ms were aaso ifound in the G6razdze and Terebratula Beds. The lack 
of ec<:!errtri<:! or bifurcating forms (except for Gondolella prava) was re­
corded in the Upper Muschelkalk, in the Tarnowice Bed:sand in the lower 
part of the Wilkowi1ce Belds. An undoulbtful Gondolella excentrica occurs 
somewhat higher-up, accompanying, in. the Willrowice Beds, conodonts 
which are index iOTmlS of zone "2". On the basis of dalta from Bulgaria 
(Budurov & Stefanov1972), the place of its appeax:ance was a'ocepted as 
the AnisianlLadinian boundary. 

Forms of the genus N eospathodus, which display a set of morpholo,­
gkal characters not fully comparable with those 'of so far known species 
of this genus OCCUlr in the Lower Ani'Sian of the Wierchlesie bor,ehole (ej. 
Fig. 3 and PI. 37, Fig. 2b). 

Most species of the genus N eospathodu$ al'e known frOlm the Lower 
Triassicof the T,ethys and fl'om the Pacific area, where they are of stra­
tigraphic importance r(Mosher 1968, 1973; Bender 1967; Sweet 19'70a, b; 
McTavish 1973). Thus far, only four species have been described (Tatge 
1956; Bender 1967; Kozur 19!72h; Zawidzka 191721b) from the Middle Trias­
sic. Two of them (N. germanicus and N. kockeli) are known rfrom the Ger­
man Basin, and N. homeri (Bender 19'67) occurs in many Triassic a!reas (cf. 
Sweet 1970a, b). The formcaHed here Neospathodus sp. displaY'S charac­
ters, which arecontidned within the range of the oharacters of N ~ homeri 
(Bender 1967), both sensu Bender and sensu Sweet. Among them, we may 
mention the general proportions, number, shape and position of denUcles, 
the presence of medial convexity and the route of lower margin. Only the 
proportions 'Of the 'basal furrow and basal cavity aTe similar to the cor­
responding morphological elements in ' N. germanicus (Kozur 1972b). In 
addition, the basal cavilty is relatively narrow. 

According to KO'Zur (1972b), Neospathodus homeri and N. germani­
cus, make up two links of one and the same evolutionary line; in his 
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previous opinion {Kozuor 1971), only one species, N. homeri, was distingu­
ished, along with its two subspecies, N. homeri homeri (Bender) and N. 
homeri newpassenis Kozur, the latter subsequently (Kozur 1972b) ,called 
as N. germanicus Kozur. 

OONODONT S"I'RAT,LGRAPHYIN OPODE SILESLA 

GENERAL llEIMARKJS 

No direot interdependence has Ibeen found between the pres,ence and 
number of ,eonodonts, on the 'one hand, and the lithological type of rock, 
on the other. The 'conodonts OCCur in many Hthological varieties of lime­
stones, fr,om marly ca'1cHutites, through 'cakarenites varying in structure, 
up to bioca'lcirudites. They may he also found in onkosparites (cf. Zawidz­
ka 197'Ob), in which,as compared with the rocks otf the types mentioned 
above, they are not v,ery abundant (up to twenty conodonts per one-kilo­
gram sample). 

At presen't, the view is predominant ,that a large number of oonodo­
nts ina rock is mostly connected with a slower deposition, and conden­
sation, ,or with a secondary enrichment inel'evated parts of ,the bottom, 
from which lighter minera~ partioles were swept away (cf. Lindstrom 
19,64, Szulczewski 1973). 

The greatest frequency i's recorded in the Willwwice Beds, where 
distinct symptoms of condensation may be observed. A very similar 
number of 'conodonts oocurs in the Upper Muschelka1k of Germany, where 
fouroonodont maxima were recorded by Hieke (1967) and used for regio­
na'l corr,elations. 

Four maxima of Ithe frequency of 'Oonoo.onts, all of them situated on 
the boundary of particular lithologicai units, may be deternrined in the 
wholesequency of the Muschelkaak in Opole Silesia. No oonodonts are 
reoorded in the loweTmost part of the Gogolin Beds (limestones with 
Pecten and Dadocrinus) and higher-up, to ·the Hauptwellenkalk. At Go­
golin, with lower members of the Muschelkalk exposed (PI. 1), the mate­
rial was sampled with each lithologkal change (on the average one sample 
per fifteen centimeters) and y,et no conodonts were found. They appear 
about thirty meters over the R6t~Muschelkalk boundary (ef. Wierchlesie 
and Jemielnica'boreholes, Fig. 3) where they are represented byoonodonts 

. of the hindeodellid group, Neohindeodella triassica triassica (Tatge) and N. 
triassiea riegeli (Mosher). The first, orich assemblage, oontaining ronod-onts 
of all morphological types, ,oomes tf!rom members situated between a dozen 
or so to twenty met'ers below the boundary of the Gogolin and GQrazdze 
Beds. Higher-up, conodonts are r 'ecorded with a variable frequency up to 
the Middle Muschelkailk inclusively, where such forms as Gondolella na­
vicula 'OoeUI" in calcareous iDJt€TCaJations within the dolomites above the 
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uppermost onkosparites. Subsequently, they occur in the Tarnowic,e Beds, 
reaching a maximum frequency in the Wfilkowice Beds (about 1,000 per 
one kilogram of rock). The youngest conodonts of the Muschelkalk were 
found in the Boruszowice Beds close below a complex of dark clayey 
shales, which upwards turn in sandy-marly shales and 'calcar'eous quartz­
-glauconite sandstones ("Lettenkohle"). 

CHAlRACTERISTICS OF CONODONT ZONES 

Conodonts characteristic of the following zones, recognized in various 
regions of the sedimentation of the Triassic deposits (North America, 
Tethys and German Basin) were f,ound in the Middle Triassic of Opole 
Silesia (cf. Fig. 5): 

Lower Anisian - Neospathodus germanicus Subzone; 
Pelsonian - Neospathodus kockeU Zone; 
Lowermost Illyrian - GandoleHa excelsa assemblage zone; 
Upper Illyrian - zone "1", including an assemblage of the conodonts Gando­

lella mombergensis, Chirodella dinodoides, Cornudina breviramulis bre­
viramulis and the lower part of zone "2" with Gondolella mombergensis 
mombergensis; 

Fassanian - upper part of zone "2" with G. momhergensis media and zone 4 
- G. haslachensis. 

STRlATJGRAlPHY OfF THE LOWJllR MUSCH'ElLKALK 

Gondolella aegaea Zone 

Classical s,ections of G. aegaea wne occur in Nevada, British Co1um-
. bia, Canada and Greece (cf. Bender 1967, Sweet & a1. 1971; Kozur 1972a, b; 
Kozur & Mostler 1972a, b). In North Aimeri,oo, it corresponds to 'the Lower 
Anisian zone 14 (with Lenotropites caU$urus and Agymnotoceras varium) 
and ischaraderized by the range of Gondolella aegaea Bender = Gondo­
leHa regale Mosher. In Greece, G. aegaea oecurs in the upper part of the 
Lower Anisian (Bender 1967) .• 

In Poland, the 'zone under study was found in the Lower Musehelkallk 
of the Holy Cross Mts, where the occurrence of Gondolella aegaea (Tram­
mer 1972) was noted in the Wellenkalk 'and !"ukowa Beds. 

No index taxa of this 'zone occurs in Opole Silesia, but the Gogolin 
Beds, except for their uppermost part in which Neospathodus kockeli, an 
index species orf the Pelsonian zone, appears, may be assigned to the G. 
aegaea Zone. The species N eospathodus germanicus, the index of the 
N. germanieus Sub:wne, i.e. the upper subzone of the G. aegaea Z.one, 
occurs in the upper, but not uppermost parts of the Gogolin Beds. MOTe 
detailed data on the species N. germanicus, found at WierchJ.esie, Jemiel­
niea, Malma, StrzellCe OpolSkie and GOra'irlZe and on its position in par­
ticular sections are given below. 
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The species N eospathodus germanicu8 appears in the Wierchlesie borehole 
54 m above the RotlMuschelkalk boundary (Fig. 3), along with a rich assemblage 
of accompa!l1yitllg fOll'ms. The form Neospathodus sp., dlisplaying common characters 
of Neospathodus homer,i (Bender) and N. germanicus Kozur also ocC'Urs in the bore­
hole. 

The first conodants appear in samples from the Jemielnica borehole c. 30 m 
above the RotJMuschelkalk 'boundary. These are forms characteristic -of Neospat­
hodus germanicus Subzone. 

LK>wer paa-ts of the Hauptwellenka1k ·exposed at Mal!l1da cotlltai!l1 N. germani­
cus, markitn,g 'the lower boUIlJdall'y of the PelsKllIlia!l1 withJin the ratll>g.e of Hauptwel­
lenkalk(the Upper Gogolin Beds). 

The lowermost member, 5 m thick, exposed in the southern par,t -of the quarry 
at Strzelce Op-olskie, contains N. germanicus without N. kockeU. Overlaying members 
(the uppermost part of the Gogolin Beds, the G6razdze Beds and the Terebratu~a 
Beds) correspond to N. kocke~i Zone. 

The lower parts of the secti-on exposed at G6razdze (PI. 7, Fig. 1) conta;in 
N. germanicus, while N. kockeU, indicating N. kocke~i Zone (Pelsoniatn), appears 
higher-up. The l-ower bo\lJIJ.dary of the last-named zone runs about 5 m below the 
top of the Gogolin Beds. The lower parts of the rock complex 14 m thick contain 
N. germanicus and characteristic accompatnying forms, which include Neohindeodella 
nevadensis (Muller) and N. curvata Kozur & Mostler. 

Neospathodus kockeli Z'One 

This zone was defined simultaneously in Bulgaria (Budurov & Ste­
fanov 19172) and in the Middle Triassk of the epkontinental basin and 
in the Alnisian 'Of the Alps (Kozur 1972a, ob; Kozur & MasUer 19'72a, b). In 
Bulgaria,this zone was correlated with the Upper Peisonian, maTked by 
the presence of Paraceratites binodosus (cf. Budurov & Stefanov 1972). 

The stratigrapMc range of Neospathodus kockeli was -established on 
the basis 'Of the orthostratigraphy 'Of ammonites in the Muschelkalk 'Of 
the German Basin and in lthe classical Anisian profiles of the Tethys (Giu­
dicari€nse Alps, Dolomites, Gross-Reifling, Balaton), which enabled t'he 
conclusion that the range of this species, as well as that 'of the N. kockeli 
Zone, 'corre:spond to the rang,e orf theenltire Pelsonian (Assereto 1971; Ko­
zur 1972a, b; Kozur & Mostler 1972a, b). 

In Opole Silesia, like in the entire Europe, the Lower Anisian/Peiso­
nian boundary cor1"esponds, therefore, with the aippeaTance of N eospa­
thodus kockeli. an index species of the Pelsonian and it runs in the upper 
part of the Gogolin Beds. Thus, these part's of the Gogolin Beds, the G6raz­
dZeand Terebratula heds and part of the Karchowice Beds sh'Ould be 
paralleled with the PeI1sonian. The Pelsonian conodonts represent the 
richest Muscherkalk oonodont assemblage in Silesia, both in the· varia­
bility of species and the number df specimens. Only one species, N. kockeU, 
is here in principle 'Of a straJtigraphk importance. Exoept foor it, a strati­
grarphi<! range limited to the Pelsonian anly has so far 'been displayed in 
Europe by three oth€r 'species, Chirodella polonica, N eohindeodella aequi-
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ramosa and Hibbardella jenensis (Kozur & Mostler 1970a). The first two 
of them are also known in Silesia, N. aequiramosa occurring -in this region 
also in the Lower Anisfan (Gogolin Beds). With the assumption that the 
entire range of N eospathodu$ kockeli is represented in Opole Silesia, the 
l()lwer boundary of N. kockeU ZOIIle has been charaderized above. The 
upper boundary of this zone oorrespQlIlds to the PelsQIIliJan/Hlyrlan boun­
dary. In ,the Alpine Triassk,· it is adequate to the lower boundary of the 
GondoleHa excelsa assemblage 2lone, to which the low·er boundary of zone · 
"1" ,corresponds in the German Triassic (Kozur 1968a, b, 19'72a, b; Kozur 
& MostJer 1972a). 

In Opole Silesia, the Pel:sonian/Illyrian boundary runs within the 
KaT,chowice Beds. The place of this boundary may be explained on the 

. basis of more abundant '1:>iostratigraphic data than those f'Dr Germany, 
since there is a possibility of recognition not only zone" 1", but also the 
a1pine Gondolella excelsa assemblage zone. 

The position of the Uipper boundary cl the zone under study is not, 
however, quite ceI'ltain, sirnce, although Gondolella excelsa 'Occurs above 
the presumed boundary without N eospathodus kockeli, but it is found in 
f.ew samples and together with onily f,ew accompanying forms. Thus, we 
caTIiIwt absolutely preclude if;he possibility of tile occurrence of the last­
-named species in a sOtmewhat higher part of the Karchowice Beds. 

GondoleUa excelsa as,semblage zone 

The lower boundary of the zone (with Gondolella excelsa as an 
index species) i:s tantamount to the upper boundary of the N. kockeli zone, 

. determin·ed by the disappearrunce 'Of N. kockeli, while its upper boundary 
corresponds ,to the appearance of GondoleUa haslachensis. 

In the German Basin and in the western part of the Tethys,~one 
"1" 'cOTresponds to the G. excelsa (l'ssem:blage 2')one, which is ,essential 
stratigra'Phkal'ly primarHy in the Alps. The l!ower boundaries 'Of the 
two zones under study run through the place -of the disappearance 'Of 
N eospathodus kockeli and, therefore, they are eompletely adequate. Cono­
d<mts characteristk of the lower part 'of the G. excelsa Zone (in addition 
to the index taxon, it also contains G. navicula) oOCUr in the Ka'rchowiee 
Beds and in the lower part of the Middle Muschelkalk dolomites. The 
majority of the Diplopora Dolomites and the lower part of the Tarnowi'OO 
Beds do not contain conodonts, which appear in the uppermost parts of 
the Tarnowi,ce Beds, where they form an assemblage characteristic of zone 
." 1", the oldest of the seV,etn -conodQlIlt ;Zlones of the Upper Muschelkalk of 
the · German Basin and Ithe western part of the Tethys. The uppermost 
Il1yrian and Ladinian .Mpdne deposits, 'corresponding to these rones, have 
.a different oonodont 'assemblage and, -consequently, a differ,ent strati­
graphk schema. 
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STRATIGRAiPHY OF THE UPPER MtJlSIctHELK.ArUK 

This schema was developed ,on ,the 'basis of phylogenetic changes in 
the morphdlogy of conodoots of the g,enus Gondolella tending to the 
reduction and disappearance 'Of the platf.oI'lIIl (cf. Kozur 1968a, b; Tram­
mer 1974b). 

Particular forms of the g'enus GDndolella, 'l',epresenting various phy­
logenetic stages, have been included into four species and two subspecies, 
which IIIlake up index taxa of zones "1-?" (Kozur 1968a, b). These mnes 
are marked by the. presence of <the follOWing taxons: 

Zones "1" and "2" - GondoZelZa mombergensis mombergensis Tatge 
Zone "3" - GondoZeZZa mombergensis media Kozur 
Zones "4" and "5" - GondoZeZZa hasZachensis Tatge 
Zone "6" - GondolelZa (CeZsigondoZeZZa) WOItznaueri praecursor Kozur 
Zone "7" - GondoZeZZa (CeZsigondoZeZZa) watznaueri watznaueri Kozur 

The co:ruodoinrt fauna. of 'WIIles "1--4" has so far been known in the 
Polish part of the Upper Muschelkalk basin; higher ~ones cannot be reoo­
gnized due to the abseJi,ce of oonodonts (Zawidzka 1970b, 1973, 1974a, b; 
Trammer 1'971, 19'72). 

Zone "1" 

This zone was established in the western part of the German Basin 
Dn the basis of a oonodont assemblage, also ,characteristic of the Alpine 
Illy'l'ian (Kozur 1968a, Ib). In addition to GondDlella mDmbergensis mDm­
bergensis, it contains such forms as DipDdodella meissneri, ChirDdella 
dinodoides, Cornudina breviramulis breviramulis and C. pandDdentata. 
The lower boundary of this zone CO'l'xesponds to the upper boundary of 
Gondolella excelsa zone and the upper to the place .of disappearance of 
Alpine forins, D. meissneri, C. breviramulis breviramulis, C. pandDdentata 
and Ch. dinDdDides. 

The occurrence of taxa characteristic of zone "1" was found at Tar­
nOw OpolSki in the Tarnowice Beds and at Ligota SamborolWa in the 
Wilkowice Beds (PI. 18). 

At Tarn6w Opolski, G. mombergensip mDmbergensis is accompanied 
by C. dinDdoides, C. breviramulis breviramulis and D. meissneri, while 
at Ligota Samborowa G. mDmbergensis mDmbergensis concurs with D. 
meissneri in the lolWermost part of the section (PI. 18). 

Zooe "2" and the Anisian/Ladinian boundary 

The species GDndolella mombergensis mombergensis is an index 
taxon of this zo:ne. Its low'er boundary is placed, as mentioned above, 
throu~ the place of the di'sappearance of D. meiss,!,/-eri, C. dinodoiq,es, C. 
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breviramulis breV'iramulis and C. pandodentata and its upper boundary 
runs in the place of the 'appearan,ce of Gondolella mombergensis media. 

The Anisian/Ladinian lboundary, established rnostlyon the basis of 
ammonites Paraceratites and Ceratites, the index g·enera of the Upper 
Muschelkalk of the German Basin, runs within the range of zoQne "2". It 
corr·esponds to the upper boundary of the Paraceratites {Illyrian) assem­
blage zone and to the lower boundary of the Ceratites compressus Zone 
(Kozur 1974). 

The ·C'onodont stra,tigraphic schema oQf the Middle Triassk, as it is 
used in ' Bulgaria (Budurov & Stefanov 1972), supplied additional data, 
confirming the correctness of the interpretation of the Anisian/Ladinian 
boundary within the range of the Upper Muschelkalk of th.e German 
Basin, based on th.e ammonites. 

In Bulgaria, the Anisian/Ladinian boundary corresponds to the up­
per boundary of the Gondolella cornuta Zone (Budurov & St.efanov 1972) 
and ,to the lower boundary of the Gondolella excentrica (Budurov & Ste­
fanov) Zone. 

The Upper Muschelkalk of Opole Silesia (Wilkowice Beds) contai,ns, 
in addition toO oonodonts characteristic of zone "2", the conodonts of the 
Bulgarian 'rones, viz.: Gandolella cornuta (index species of G. cornuta 
Zone), Gondolella excentrica I(index species of G. excentrica Zone), as well 
as the species, Gondolella suhodolica, G. longa and G. constricta. 

The 'species Gondolella cornuta has, however, a more extensive stra­
tigrapruc range in Silesia than in Bulgaria, occurring along the inde:x 
species of the G. excentrica Zone. Consequently, it is suggested that the 
Anisian/Ladinian boundary correcwonds to the appearance of Gondolella 
excentrica among the conodont assemblages which are characteristic of 
z:one "2". 

Thus, the higher parts 'Of the TarnolWic.e Beds and the low'er mern'bers 
of the Wilkowice Beds would 'oorrespond to the Illyrian, while the higher 
members of the WilkolWice and almost the whole of the Boru:srowke Beds 
might be correlated with the Fassanian. 

The deposits coresponding to the conodont ZoQne "2" are exposed at 
Gqsiorowice (Wilkowice Beds) and at Ligota Sarnborowa (Tarnowke? and 
Wil:lmwi-ce Beds), and they are recognized in the Twor6g 7 and Tworog 1.~ 
(both in WHkowiee Beds) boreholes. 

Zon.e "3" 

The specie'S Gondolella 1lWmbergensis media is the i,ndex taxon of 
this rone, the loweT Iboundary of which is marked by the appearance of 
G. mombergensis media and the upper - of G. haslachensis. The Z'one "s" 
cor.esponds to the Ceratites evolutus Zone and to part of the C. spi­
nosus Zone. 
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In OpO'le Silesia, the depo,sitscontaining G. mombergensis media 
were found at I'Zbidro, Wierchlesie, PietraszOw and 'Thvorag, within the 
Wilkowice Beds (Fig. 3). 

Zone "4" 

The lower boundary of this zone, called the Gondolella haslachensis 
zone, is determined by the appearanoe of G. haslachensis and the upper­
by the di'sappearantce of this species and appearance of G. (CelsigondoleHa) 
watznaueri praecursor. 

A compari'son with the Upper Fassanian deposits of the Austro-Al­
pine (HUI!lgary) and the west-Mediterranean (Sardinia, the Ba~eares) pr~1-
vinc.es, in which G. haslachensis occurs next to the index ammonites, en a­
bied an unequivocal correlati'on of the Zlone under study with the chl'Ono­
stratigraphic division of the Alpine Triassic. This zOrie includes the Upper 
Fassanian and the lowermost Langobardian (K'ozur 197213., b, 1974; Kozur 
& Mostler 197213., b). . 

In Opole Silesia, the presence of Gondolella haslachensis was stated 
(cf. Fig. 3) at Pietraszaw (Boruszowice Beds), Wierchlesie (Wilkowice and 
Boruszowice Beds), and Tworag 7 and 13 (Wilkowice Beds). 

Zones "5-7" and the FassanianlLangobardian boundary 

The rones "5-7", established in the Upper Muschelkalk of Germany, 
have never been found ISO far in other regions of the German Basin or in 
any other loca'lity (Ko2)ur 196813., b). 

In Opole Silesia, sandy-'shaly deposits of the "Lettenkohle" devoid of 
conodonts occur over the Bciruszowice Beds correspOnding to the G. has­
lachensis Zone. In view of the lack of index oonodonts younger than G. 
haslachensis ,whleh characterizes zone "4", abUlndant megaspores occurr­
ing in a series afshales and sandst'ones, oontaining flora, may be used to 
determine the position of the Fassanian/Langobardian boundary in the 
Silesian Muschelkalk alIld Keuper. 

Acoording to KOIzur (1972c), an assemblage of spores, found in the 
Middle and UPP€ir TtrialSSic of the German Basin and of the Tethys, allows 
{me to dilstingliish the Dijkstraisporites beutleri megaspore '2)one' corres­
ponding to the Ladinian (Fassanian, Langobardian). The occurrence of D. 
beutleriand Maexisporites meditectatus oorresponds too the Langobardian 
M. meditectatus Subzoll'e. 

In Opole Silesia, :the species menUoned above were found in the Bo­
ruszowice Beds and iIIl the Lower Keuperof the Wierchlesie and Two­
rag 7 boreholes. In the Boruszowiee Beds, they appear about three to 
four meters albove the last occurrence of G. haslachensis, the index sp~­
cies of the conodont ~one "4". 

Thus, the Fassan'ianiLangobardian boundary runs in Opole Silesia in 
the upper part of the Boruszowice Beds (Fig. 3). 

&. 
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THE MUS'OHELKA,UKfiKEU;PER BOUNDARY 

According to the original definition (Alberti 1864, fide Schmidt 1928), 
the Keuper consists of deposits displaying fea'tures of 'Continental sedi.­
mentation, and containing intercalations ;of shallow-marine deposits. 

In Poland, a charnge from fades displaying a predominance of car­
bonate deposits to those with c1ay,ey-1Saudy deposits (Assmann 1944; Sie­
dlecki 194.9; Klapdflski 1959; GrusZlczy'k 19'56; GajeW'ska 19'64; Sliwiil:ski 
1954) was adopted as the MUSlchelkalklKeuper boundary. 

The youngest Iithological unit of the Silesian Muschelkalk, that is, 
the Boruszowice Beds,rrepresents a transitional member between the 
sedimentation of the Musehelkalk type and that of ·the Keuperr type. Ac­
cording to Glirich (1886 - fide Assmann 1944), the Boruszowice Beds are 
devoelopedas marly days with interoaLations of marly dolOlITlites and 
sandstones containing fish remains. The assignment of this series to the 
Muschelkalk resul1s fram the presenc.e of abundant 'ceratitids. The Lower 
Keupermembers, 'Correlated in Poland with the Lettenkohle, display, par­
ticular ly in the loweI1IDost part, a consideralble lithologka'l :similarity to 
the underlying Borus2)olWice Beds (cf. Siedlecki 1949). 

As follows from the above considerations, the difficulty of a precise 
determination of the lithostmtigraphic boundary between the Muschelkalk 
and Keuper in Poland is ·caused by gradual changes in 'sedimentary condi­
Mm on the MuscheiJ.ka'lk/Keuper horurndary. In conformity with the stan­
dpoint 'of most previ'ous authors, Ithe present writer assumes conventionally 
that the Muschelkalk/Keuper boundary 'Corresponds to 'the boundary be­
tween the Boruszowice Beds and the "Lettenkohle". It should be, howe­
ver, emphasized tha!t in some :sections this 'boundary is rather indiJStinct 
and has to be traced in a somewhat arbitrary manner. Oonsidering that 
noceratitids younger than Ceratites spinosus were found (Assmann 1944; 
Sied1ecki 1949) in the BocUBz'Owice Bed:s, the assumption was possible 
that the Murschelkalk/Keuper houndary in Poland does not correspond 
in ~ge to such a boundary in Ger.rnanyalIld that the Keuper facies begin 
in Poland ,earlier than in Germany, as it has already been supposed by 
Brinkmann (1969). 

The Muschelkalk/Keuper boundary is, therefor€, heterochronolls in 
the German Basin. In Polarnd, the Keuper fades appear earlier than in 
Germany, where OOIIl()dont zones "5-7" are contained within the Mus­
chelkalk, whereas it is at least in Silesia that deposits of this age are 
already deve10ped in the Keuper fades (the" Lettenkohle"). 

It is, however, not to be precluded the possibility of finding in Poland a cono­
dont fauna, younger than that known thus far, nearer the axial part of the Mus·chel­
kalk basin, which ds indicated 'by, e.g., the presence 1i!Il the BoZa Wo la borehole of 
the spedies Gondolella (Celsigondolella) watznaueri watznaueri, ocouri:ing in the 
uppermost conodont 'zones of the Upper Muschelkalk of Gemnany (cf. Zawidzka 
1970a, Jurkiewicz 1973). 
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A clayey-'Sandy sedimentation occurs in the Bolish part of the Tria3-
sic sedimentary basin (Silesiam.-Craoow monocline) abov,e the deposits 
which correspond to oonodontzone "4" (the G. haslachensis rone, that is, 
the middle and· upper part of the Fassanian). At the same time, carbonate 
deposits with conodont fauna (zones "5-7"), whose absenoe fram Polish 
"Lettenkohle" is clear for facial creasons, aTe formed in the western part 
of the Triassic epieontinental basin (Germany). In the northern ar'eas of 
Germany, the Upper Muschelkalk (in the chronostratigraphic sense) is 
also of the paraHc type, with a lconsiderable amount of terrigenic elements 
(Rusitzka 1968; Kozur 1972d). 

The Muschelka'lk/KeUJper boundaTY of Germany may be corre!lated 
in Upper Silesia with a 'boundary between sandy shales, containing abun­
dant remains. of flora 'and variegated mudstones underlying the "Grenz­
dolomit". Thus, the "Lettenkohle" would still belong tQ the Middle Trias­
sic (the Ladinian stage) in the Alpine sense. An additional confirmati'On 
of this hypothesis is provided by the presence, in the shaly-sandy series 
just below the boundary with the variegated mudstones; of fragmentary 
jaw apparatus .of the marine polychaetes ?Halla tortilis, which occur in 
the Genrnan Muschelkalk, but already are not re·corded in the German 
Lettenkohle (Zawidzka 1975, cf. aLso ~ozur 1971, 1972d). 

PALEOGEOGRAPHICAL REMARKS 

Differences in the g€Ographica'l distribution of Triassic· conodonts 
have already been noticed by Huckriede (1958), who indicated a different 
character of the conodont fauna of the Tethys and of the German Basin. 

Further studies on ,this problem revealed a free ex·change of cono­
donts between particular regions in which the marine Triassic deposits 
occur, e.g. North AmeTica, the Alps, and the German part of the epicon­
tin ental basin. On the other hand, apparent differences are observ'ed 
between the 'canodont fauna of the Alps and that of the epicontinental 
TriassiC of Europe (Mosher 1968). These differences are strongly marked 
only in the German part of the Triassic basin, since in Poland the Alpine 
oonodonts are represented abundantly (cf. Zawidzka 1970b, 1973, 1974a, h; 
Trammer 1971, 1972). 

In subsequent years, a more accurate recognition of the distribution 
of the Tria:ssic 'conodonts enabl'ed to distinguish several conodont provin­
oes (Kozur 19'71, 1972a, b; Kozur & Mostler 1971a, 1972a). 

On the territory of Poland, UIl1like Germany, a free exchange of 
conodont fauna het'W·een the Tethys and the epicontinental basin took 
place in the Lower Muschelkalk. Noteworthy are, however, certain dif­
ferences in the occurrence of conodonts in the Lower Muschelkalk in the 
area of Boland itself. In Opole Silesia, no 'conodonts 'Occur in lower mem­
bers 'Of the Gogolin Beds (Lower Anisian), whHe in the Holy Cross Mts 
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they occur as early as the l'Ower parts 'Of the Lower Anisian Wellenkalk 
(Trammer 1972). Considering, at the same time, the lack 'Of 'conodonts in 
the Lower Anisian of the Austro-Alpine province (the Alps, Bulgaria, 
Hungary, Rumania, Slovakia, the Tatra, Yugoslavia) and their abundanl!e 
in Greece and in the Asian part of 'the Tethys, one might conjucture that 
the migraHon routes of the 'conodonts ran through the area 'Of the present 
East Carpathians (cf. Glaz,ek & al. 1973). It is als'O noteworthy that CC)IllO­

donUs appear in Silesia earlier (late Lower Anisian) than in the Alps (Pet .. 
sonian). 

In the Pelsonian, no significant differences are displayed by conodont 
faunas 'Of SHesia and 'Of the Holy Cross Mts. In Silesia, the Pelsonian stra­
ta (the uppermost part of the Gogolin Beds, the G6razdZe and Terebratula 
Beds, as well as the lowermost part 'Of the Karchowioe Beds) yield a cono­
dont fauna which displays a far-reaching similarity to that of the Austro­
-Alpine provinoe (cf. the Pelsonian c<modonts shown in Fig. 5 and the 
Specifl'C composition 'Of the conooonts occurring in the Austro-Alpine pro­
vince, as presented by KOl'JUr & Mosiler 1972a, Table 1). Corresponding 
similarities become yet more striking on the Peffionian/Illyrian boundary, 
which results from an increase in the number of the Alpine platform 
conooonts (Gondolella excelsa and G. navicula) included in iflhe conodont 
fauna of Silesia. This fact has its 'appropriate paleogeographical facies 
explanation: the Illyrian of the CaT'pathian-Alpine geosyndine is develop­
ed as more de'ep-water deposits than those which were formed in the 
Lower Anisianor Upper Ladinian (cf. Andrusov 1959; Brinkrnann 1969). 

Now, in turn, in Silesia, part of the Karchowice Beds, corresponding 
to the lowermost Illyrian, seems to display the most pelagic character 
of an Mus'chelkalk deposits. It is th'erefore believable that an extensive 
connection existed in the Lower Illyrian between the geosynclinal Car­
pathian-Alpine sea 'and the 'epicontinental hasi!n, a part of which is Opole 
Silesia. 

In the Middle Hlyrialll (Middle MuschelkaLk) noconodoll'ts occur in 
Silesia, although Alpine dipl'Opores and brachiopocis (cf. AlSsmann 1944; 
Kozur 1974) give ample evidence of a continuedexistelll'ce of the connec­
tiOlIl with the Tethys. 

In the uppermost Illyrian (the lowermost part of the Upper Muschel­
ka'lk, the Tarnawke 'and Wilkowicebeds), 'conodonts reappear in Silesia, 
although the Alpine influences are not 'so strong any more and disappear 
c'O~pletely at the end of the Illyrian. We may conjecture that the Upper 
Illyrian migration route of the Alpine conodonts from ,the T,ethys towards 
the center of theepioontinen tal MSin ran through the Burgundian Gate 
(cf. Brinkmann. 1'9154, 1969; KO'Zur 1968a, b, 1974; Glazek, Trammer & 
Zawidzka 1973). 

Beginmng with the uppermost Illyrian (Willmwi'ce Beds) up to the 
Upper Fassanian (BoruSZlOwke Beds) the Silesian conodont and ammonite 
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f.auna display a 'Close relati'onship to the western part of the Triassic epi·- . 
continental basin and, on the other hand, :a lack of any relationship to the 
Tethys (cf. Kozur 1968a, b, 19'72a, b; Kozur & Mostler 1972a). 

Institute of Geology 
of the Warsaw Uniwersity 
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K. ZAWIDZKA 

STRATYGRAFIA KONODONTOWA WAPIENlA MUSZLOWEGO NA SL1\SKU 
OPOLSKIM 

(Stresz.czen~'e ) 

Przedmio1lem pracy jest biostratygrajjia konodontowa wapienia muszlowego 
Slqska Opolskiego (pOT. fig. 1-3'). Opr6cz konodont6w (por. Zawidzka i970a, b, 1973, 
1974a, b; Kozur 1971, 1972a, b, 1974; Kozur 1& Mostler 1970a, 1971a, 1972'a, b) w wa­
pieniu muszlowym Slqska Opolskiego stwierdzono stoounkQIWO -obfite wystElpowanie 
innej mikrofauny, jak r6me cZElsci aparat6w szczElkowych wieloszczet6w, skleryty 
strzykw, haki .raroion glowonog6w, otwornice oraz spory glon6w (ZaW!i.dzka 1971a, 
1972a, 1974b, 1975; KOZlUX & Mostler 1970b; Gla7Jek & a!. 1973; GaZdzicki & al. 1975). 

W wapieniu muszlowym badanego obszaru stwierdzono abecnoSc siedmiu po­
zioro6w konodontowych. Trzy pierwsze sposr6d nich zawierajq faunEl konooontowq 
nliJemal identyC'Zll1q Z :re.spiOtlem trdasu S!rodlrowego Tetydy (dolny andzyk - oolny illyr, 
pOT. fig. 4-5). Cztery mloosze poziomy (illyr - fassan) Sq cha;rakterystyczne dla 
basenu epi'kontynentalnego triasu, znamionujqc germanskq i wschodniomedyteranskq 
prnswiJncjEl :lronodontowq .(Klozur 1971, 1972'<1', b, 1974; Kozu:r & Mostler 1971'8., 1972a). 

Na Slq'skIu Opolslcim, podobrue jak w wapdeniu muszlowym innych obszar6w 
Palski {por. Trammer 1971, 1972, 1975), brak jest fauny konodontowej wyzszych po­
zi-om6w ("5" do "7"). Odpowiadajqce im wiekowo utwory (langobard) wyksztaJ:cone 
Sq w facjach kajprawych ("Lettenkohle"). 

Zesp61 konodont6w sl~kiego wapierua muszlowego r6Zni siEl od dotychczas 
opisywalIlych podobnych zespol6w przede wszystkim liczebnq przewagq wSr6d ko­
nodont6w platformowych form asymetrycznych, blifurkujqcych, oraz form z dodat­
kowymi zEl'bami na platformie i przewElieniami tejile lub jej krenulacjq (por. 
pi. 35-44). 

Analiza typ6w litolog.rcznych i mikrdfacjalnych wapienia muszlowego Slqska 
Opolskiego (pOT. pI. 1-34) pozwala na stwierdzenlie, ze rozwazane utwory powstaly 
w plytkim i generalinie rrecz biorqc normalnie zasolonym zbiornik:u. Wielokrotne 
sekweIlcje poziom6w z kanalami jelitodysznych (pOT. pI. 8, 11-12) oraz wystElpowanie 
oolit6w, onJto1Ji.t6w i osad6w zbliixlnych do grapestone fades (pOT. pl. 21-22, 24-26, 
28) pozwaLajq na opI"zeprowadzenie analogii miEl'Clzy &-odowiskiem sedymentacji tu­
tejszego waopierua muszlowego a srodowiskiem sedymentacji dzisiejszej Wielkiej 
Lawicy Baharoskiej oraz Zatoki Perskiej. 

PLATE 34 

1, 5, 7 - Oblong ooids and superficial ooids, the latter developed around echinoderm 
detritus; Middle Muschelkalk at Kamien Slqski (Illyrian), X 80. 

2 - Brittle-staX 'Vertebra; Gogolin Beds at G6razd:ie (Lower AnisdalIl), X 40. 
3 - Osbracode test; G6raooze Beds at Strzelce Qpolsklie (Pelsonian), X 60. 
4 - Echinoid spine; GogoIin Beds at G6raZd:ie (Lower Anisian), X 40 .. 
6...,.... Lump composed of a gastiI"opod shell and the foraminifer, Glomospira densa 

(Pantic); Terebratula Beds at Strze1ce Opolskie (Pelsonian), X 35. 
8-9 - Ooids developed around foraminifers Glomospira; Middle Muschelkalk at Ku­

mien Slqski (IUyrian), X 90. 
10 - Lump Composed ofa few ooids; Middle Muschelkalk at Kamien Slqski (Illy­

rian), X 40. 
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PLATE 35 

1 - Chirodella dinodoides (Tatge); G6raZ<ize Beds, N. kockeU Zone (Pelsonian); 
Strzelce Opolskie, X 85. 

2 - Chirodella polonica KO:mlr & Mostler; Terebratula Beds, N. kockeli Zone (Pel­
sonian); Szymisz6w. 

3 - Chirodella triquetra (Tatge); Wilkowice Beds, zone "2" (Fassanian); Ligota 
Samborowa. 

4 - Cornudina brevriramulis breviramulis (Tatge); Gogolin Beds, N. kockeli Zone 
(Pelsonian); G6razdze. 

5 - Cornudina tortilis Kozur & Mostler; G6razdze Beds, N. kockeli Zone (Pelsonian); 
Strzelce Opolskie, X 70. 

6 - Cornudina cf. breviramulis minor KoZ'W"; Gogolin Beds, N. germanicus Subzone 
(Lower Anisian); Malnia. 

7, g - Cornudina latidentata KOZ'llr & Mostler; Terebratula Beds, N. kockeli Zone 
(pelsondan); SzymilSlZOw. 

8 - Hibbardella bicuspidata {Kozur); Boruszowice Beds, G. haslachensis Zone (Fas­
sanian)~ Twor6g. 

10 - Neohindeodella aequiramosa Kozur & MosJtler; Terebratula Beds, N. kockelt 
Zone (Pelsoniian); Strzelce Opolskie, X 85. 

11 - Neohindeodella summesbergeri ?praecursor Kozur & Mostler; G6razdze Beds; 
N. kockeli Zone (Pelsonian); Strze1ce Opolskie. 

12 - Neohindeodella triassica ?T'iegeli ;(Mosher); Gogolin Beds, N. germanicus Sub­
zone (Lower Anisian); G6razdZe. 

13-14 - Neohindeodella dropla (Spasov &; Ganev); Gogolln Beds, N. germanicus 
Subzone (Lower Anisian); Wierchlesie. 

15 - Neohindeodella triassica kobayashii (Igo & Koike); Tarnowice Beds, zone "1" 
. (Illyrian); Tarn6w Opolski. 

16 - Ozarkodina tortilis Tatge; Wilkowice Beds, zone "2" (Illyrian); Ligota Saro­
borowa. 

17 - Diplododella bidentata (Tatge); Gogolin Beds, N. germanicus Subzone (Lower 
Anisian); G6xazdze. . 

18 - Cornudina pandodentata (Budurov); G6razdze Beds, N. kockeli Zone (Pelso­
nian); 9trzelce Opols'kie, X 85. 

19 - Metalonchodina? sp.; Gogolin Beds, N. germanicus Subzo.ne (Lower Anisian); 
G6razdze. 

20 - Cornudina pandodentata (Budurov); Gogolin Beds, N. kockeli Zone (Pelsonian); 
G6raZ<ize. 

All photos X 100, exce.pt of Fig. 1, 5, 10 and 18; taken by L. l'.Juszczewska, M. Sc. 
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PLATE 36 

1 - Prioniodina (Cypridodella) muelleri (Tatge); TerebratuZa Beds, N. kockeZi Zone 
(Pelsondan); Szymisz6w. 

2 - Enantiognathus Zatus KOZJUr & Mostler; Gogolin Beds, N. germanicus Subzone 
(Lower Anisian); G61'a2xize. 

3 - Neohindeodella triassica triassica (Miiller); G6razdze Beds, N. kockeZi Zone 
{Pelsonian); Strzelce OpoIskie. 

4 - Enantiognathus ziegZeri ,(Diebel); Wilkowice Beds, 2ione "3" (Fassanian); Two­
r6g 7. 

5 - HibbardeZZa sp.; Willmwice Beds, ZOOle "2" I(Fassanian); Twor6g 7. 
6 - NeohindeodeZZa nevadensis {MOner) - specimen transitional to N.tr iassica 

I(MiiHer); TerebratuZa Beds, N. kockeZi Zone (Pelsonian) at Strzelce Opolsk~e. 
7 - NeohindeodeZZa curvata Kozur & Mostler; Gogolin Beds, N. kockeZi Zone (Pel­

sOOlian); G6razdze. 
8 - Enantiognathus ziegZeri (Diebel); WilkowIce Beds, ZO!lle "2" (Fassanian); Two­

r6g 7. 
9 - NeohindeodeZZa curvata Kozur & Mostler; Gogoliin Beds, N. germanicus Sub­

zone (Lower Anisian); Strzelce Opo'l:skie. 

All. photos X 100; taken by L. Luszczewska, M. Se. 
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PLATE 37 

1 - GondoleUa watznauer·i praecursor Kozur; Boruszowice Beds, G. haslachensis 
Zone (F'assanian); Twor6g 13. 

2, 5-6, 10, 12, 16 - GondoleZZa haslachensis Tatge; Boruszowiee Beds, G. hasZachen­
sis Zone (Fassanian); Twor6g 13. 

3 - Ne08pathodus kockeli(Tlartge) - juvenile specimen; Terebratula Beds, N. koc­
keli Zone IcPelsonian) at Szymisz6w. 

4 - GondoZeZZa watznaueri watznaueri Klozur; Upper Muschelkalk, zone "?5"j bore­
hole BoZa Wola, western mal'gin of the Holy Cross Mts. 

'1 - Ozarkodina tortiZis diebeZi Kozur & Mostler - juvenile specimen, very close to 
PoZZognathus germanicus (Kozur); Terebratula Beds, N . kockeli Zorne(Pelsonian) 
at Strzeke Opolskie. 

8 - GondoleZZa watznaueri praecursor Kozur; Boruszowice Beds, G. hasZachensis 
Zone {Fassanian); Twor6g 13. 

9 - PoZZognathus germanicus '(Kozur); Wilkowice Beds, zone "3" (Fassanian); Two­
r6g 13. 

11 - GondoleZZa hasZachensis Tatge; Boi:uszowke Beds, G. haslachensis Zone (Fas­
sanian); Twor6g 7. 

13 - GondoleUa ?excelsa (Mosher) - juvenile specimen, without platform; Kar­
chowiee Beds, assemblage zone G. excelsa (Illyrian?) at Szymisz6w. 

14 - GondoleZZa navicula Huckriede - juvenile specimen, without platform; G6raz,­
dze Beds, N. kockeZi Zone (Pelsonian), Strzelce Opolskie, X 85: 

15, 20 - Neospathodus kockeZi (Tatge); Terebratula Beds, N. kockeZi Zone (Pelso­
nian); Szymisz6w. 

17 - GondoleZZa excelsa I(Mosher) - juvenile specimen, without platform; Kar,.. 
chowice Beds, assemblage zone G. excelsa (Illyrian?) at Szymisz6w. 

18 - Neospathodus kockeZi I(Tatge); Karehowice Beds, N. kockeZi Zone (Pelsonian); 
Mt. Swi~ta Anna. 

19, 22, 25 - GondoleZZa excelsa (Mosher); Karchowice Beds, assemblage zone G. 
excelsa '(Illyrian?); Szym.hsz6w. 

21, 24 - Neospathodus germanicus Kozur; Gogolin Beds, N. germanicus Subzone 
(Lower Anisian); Wierchlesie. 

23 - Neospathodu8 kockeZi (Tatge) - specimen very dose to N. germanicus Kozur; 
Terebratula Beds, N. kockeli Zone '(Pelsondan) at Strzelce Opolskie. 

26 - Neospathodus sp.; Gogolin Beds, N . germanicus Subzone (Lower Anisian); 
Wierchlesie. 

All photos X 100, except of Fig. 14; taken by L. Luszczewska, M. Sc. 
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PLATE 38 

1 - Hibbardella meissneri !(Tatge); Wilkowice Beds, zone "1" (Illyrian); Ldgota Sam~ 
borowa. 

2 - NeopZectospathodus mueZZeri Kozur & Mostler; Gogolin Beds, N. germanicuB 
Subzone I(Lower Anisian); Wierchlesie. 

3 - NeohindeodeZZa dropZa (Spasov & Ganev); TerebratuZa Beds, N. kockeZi Zone 
'(Pelsonian); Szymisz6w. 

4 - Metaprioniodus suevica ,(Tatge); Boruszowice Beds, G. hasZachensis Zone (Fas­
sanian); Twor6g 13. 

5 ~ DipZododeZZa bidentata (Ta1lge); G6razdze Beds, N. kockeU ZOne (pelslOIllian); 
Strzelce Opolslcie. 

6 - MetaZonchodina sp.; TerebratuZa Beds, N. kockeZi Zone (Pelsonian); Strzelce 
Opolskie. 

7 - DipZododeZZa bidentata (Tatge); Gogolin Beds, N. germaniCus Subzone (Lower 
AIllisian); Wierchlesie. 

8 - HiboordeZZa meissneri (Tatge); TerebratuZa Beds, N. kockeZi Zone (Pelsonian); 
Strzelce Opolskie. 

9 - NeohindeodeZZa triassica (Miiller); G6raZdze Beds, N. kockeZi Zone (Pelsonian); 
Strzelce Opolskie. 

10 - Metaprionioous suevica (Tatge); GogolinBeds, N. germanicus Subzone (Lower 
Andsian); Wierchles:ie. 

11 ~. "PrioniodeZZa decrescens" Tatge; TerebratuZa Beds, N. kockeZi Zone (Pel~ 

sonian); Szymisz6w. 
12 -'- GrodeZZa deZicatula (Mosher); Gogolin Beds, N. germanicus SubZ'Olle (Lower 

Anisian); Wierch1esie. 

All photos X 100; taken by L. U1szc7lewska, M. Sc. 
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PLATE 39 

1 - Ozarkodina Sp.; Terebratula Beds, N. kockeli Zone (Pelsonlian); Strze1ce Opol­
skie. 

2 .:...- Ozarkodina tortilis Tatge; WiLkowice Beds, zone "2" (Fassani'an); Twor6g 7. 
3 - Metaprioniodus suevica (Tatge); Wilkowice Beds, rone "2" {Fassan'ian); Two­

r6g 7. 
4 - "Prioniodella prioniodellides" Tatge; Tarnowice Beds, zone "1" (Illyrian); Tar­

n6w Opolski. 
5 - Neohindeodella triassica I(MuIJ.er); Gogolin Beds, N. germanicus Subzone (Lower 

Anisian); Malnia. 
6 - Ozarkodina tortilis Tatge; Terebratula Beds, N. kockeli Zone (PelsoIliian); 

Strzelce OpolsJcie. 
7 - Metaprioniodus bicuspidata Kozur & Mostler; Boruszowice Beds, G. haslache"l­

sis Zone "(Fassani'an); Tworog 13. 
8 - "Prioniodella prioniodellides" Tatge; Wilkowice Beds, zone "3" (Fassanian); 

Twor6,g 7. 
9 - Ozarkodina tortilis diebeli Kozur & . Mastler; Terebratula Beds, N. kockeli Zone 

(Pelsonian); Szymis'zOw. 
10 - Neoplectospathod.us? sp.; Gogolin Beds, N. ge.rmanicus Subzone (Lower Ani­

sian); Jemielrnica. 
11 - Neohindeodella triassica riegeli «Mosher); Gogolin Beds, N. germanicus Sub­

zone (Lower AlIrlsian); Malnia. 
12 - Neohindeod.ella triassica (Muller) - Sjpecimen close to N. triassica aequidenta.ta. 

Kozur & Mostler; Gogolirn. Beds, N. germanicus Subzone (Lower Anisian) at 
Strzelce Opolskie. 

All photos X 100; taken by L. Luszczewska, M. Se. 
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PLATE 40 

1 ~ Gondolella ?suhodoUca .(Budurav & Stef3lIlov); Wilkowice Beds, Zone "2" (Fas­
saniam.); IJigota Samborowa. 

2 - Gondolella bifurcata (Budurov & Stefanov); Terebratula Beds, N. kockeli Zone 
(Pelsonian); Szymisz6w. 

:3 - Gondolella ?bifurcata (Budurav & Stefanov); GogoUn· Beds, N. germanicus Sub­
zone (Lower Anisian); G6razdie. 

4 - Gondolella navicula Huckriede; arching carina and .asymmetl"'ical basal area 
dose to those of G. excentrica (Budurov & St£~fanov); Gogolin Beds, N. kockeZi 
Zone (Pelsoniarn) at G6ra:iJdze . 

.5 - Gondolella excentrica :(Budurov & Stefanov) - specimen with terndency to 
bifurcation of basal area; BoriUszowice Beds, G. haslachensis Zone (Fassanian) 
at Pietras.z6w. 

ti - Gondolella navicula Huckriede - specimen transitional to G. bifurcata (Budu­
rov & Stefarnov); KarchowiJce Beds, assemlblage zone G. excelsa (Illyrian) at 
Mt. SwiE:taAnrna . 

., - Gondolella mombergensis ?mombergensis Tatge - specimen very close to be 
tram.sitional between G. navicula Huckriede and G. bifurcata (Budurov & Ste­
fanov); Wilkowice Beds, zone "2" (Fassanian) at Ligota Samborowa. 

a - Gondolella ?mombergenS'is Tatge - massive specimen with terndency to bifurca­
tionof hasal area; Wilkowice Beds, zone "2" (Fassanian) 'at Ligota Samborowa. 

All photos X 100; taken by L. Luszczewska, M. Sc. 
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PLATE 41 

1-2 - Gondolella mombergensis mombergensis Tatge; Wilkowiee Beds, zone "3" Fas­
sanian); Twor6g 7. 

3 - Gondolella excelsa I(Mosber); Terebratula Beds, N. kockeLi Zone (Pelsonian); 
Strzeke Opolskie. 

4 - Gondolella navicula Huekriede; Terebratula Beds, N. kockeli Zone (Pelsonian); 
Strzelee Opolskie. 

5 - Gondolella pT.ava Kozur; Wilkow.ice Beds, ZOIlle "3" (FassaJIldan); Twor6g 7~ 

All photos X 100; taken by L. Luszczewska, M. Se. 
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PLATE 42 

1 - GoodoZeZZa constricta M05her; Wilkowice Beds, zone "2" (Fassanian); GqS1-0-

rowice. 
2 - Gondolella mombergensis mombergensis Tatge asymmetrical specimen. 

highly similar to G. excentrica '(Budurov & Stefanov), and bearing ddstinct 
constriction of real" part of the platfonn; G6raZdze Beds, N. kockeli Zone (Pel­
sonian) at Strzelce Opolskie. 

3 - GondoZeZla constricta Mosher - specimen with bifurcation of rear part of the 
basal area similar to ,that of G. basissymmetrica (Budurov & StefanOlV); Wi.l­
kowice Beds, zone "2" (Fassanian) at Ligota Samborowa. 

4 - Asymmetrical specimen Wlith feartures typical both of GondoleZZa navicula 
Hu~kriede and G. mombergensis Tatge; Terebratula Beds, N. kockeli Zone (Pel­
sonian) at Strzelce Opolskie. 

5 - GondoleZZa excentrica (Budurov & Stefanov); Wilkowice Beds, G. haslachensis 
. Zone {Fassanian); Twor6g 7. 

6 - GondolelZa navicula Huckriede - speoimen transitional to G. bi/urcata (Bu­
durov & Stefanov); Terebratula Beds, N. kockeli ZOne (Pelsonian) at Sttzelce 
Opo.lskie. 

7 - GondoZeZZa ?mombergensis Tatge; G6razdri:e Beds (Pelsonian); Wierchlesie. 
8 - Gondolella excentrica (Budurov & Stefanov); Wilkowice Beds, zone "3" (Fas­

sanian); Two.r6g 7. 

All photos X 100; taken by L. Luszczewska, M. Se. 
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PLATE 43 

1 - G01ldoZella bifurcata (Budurov & Stef.anov); Gogol<in Beds, N. germanicus Sub­
zone (Lower Anisian); Malnia. 

2 - GondoZeZZa Zonga Budurov & Stefanov; Wilkowice Beds, zone "3" (Fassanian); 
Twor6g 7. 

3 - GondoZeZZa mombergensis media Kozur -specimen close to immature forms .of 
G. cornuta (Budurov & Stefanov); WilkoWlice Beds, G. hasZachensis Zone (Fas­
sanian) at Tworog 7. 

-4 - GondoZeZZa mombergensis mombergensis Tatge; Boruszowice Beds, G. hasZa­
chensis Zone (Fassanian); Twor6g 13. 

5 - GondoZeZZa mombergensis media Kozur - juvenile specimen; Wilkowice Beds, 
zone "3" (Fassanian) at Twor6g 7. 

6 - GondoZeZZa mombergensis media Kozur - juvenile specimen, bearing resem­
blance to G. hasZachensis Tatge; Wilkowice Beds, G. hasZachensis Zone (Fas­
sanian) at Twor6g 7. 

- '1 - GondoZeZZa mombergensis inombergensis Tatge - juvenile Ispecimen; Wilkowi­
ce Beds, zone "2" (Illyri'an) at Ligota Samborowa. 

8 - GondoZeZla cornuta (Budurov & StefalIlov); Wilkowice Beds, zone "3" (Fassa­
nian); Twor6g 7. 

9 - GondoZeZZa cornuta {Budurov & Stefatl1>Ov); Tarnowice Beds, zone -"1" (Iliyrian); 
Tarn6w Opolski: 

10 - GondoZeZZa navicuZa Huckriede - asymmetrical specimen with pr,onounced 
constrictions of the platform in its meddanand rear parts; TerebratuZa Beds, 
N. kockeZi Zone (Pelsolnian) at Strzelce Opolskie. 

All photos X 100; taken ,by L. Luszczewska, M. Sc. 
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PLATE 44 

1 - GondolelZa excentrica ~BudUIov & Stefanov); Wilkowice Beds, zone "2" (Fas­
sanian); Wierchlesie. 

2 - GondolelZa navicula Huckrdede - ?pathological specimen; Terebratula Bed">. 
N. kockeli Zone (P:elsonian) at Strzelee Opolskie. 

3 - Gondolella sp. - specimelll with asymmetrical basal area and two-sided con­
strictiolll of the platform; Gogolin Beds, N. germanicus Subwne (Lower Ani-
sian) a,t Wder<:hJ.esie. , 

4 - Gondolella prava Kozur; Wilkowice Beds, zone "2" {Illyrian); Ligota Sambo­
rowa. 

5 - Gondolella mombergensis mombergensis Tatge - specimen with a characteristic­
ridge rihOiIl the aboral side of rear part of the platform; WdlkoWice Beds, zone: 
"3" (Fassanian) at Izbicko. 

All photos X 100; taken by L. Luszczewska, M. Sc. 
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