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Foraminifers from the Muschelkalk 
of southern Poland 

ABSTRACT: Seventy one foramdnifer taxa (inclu-ding the two new ones: Endothyra 
.salaji Gazdzi'cki, sp. n. and Involutina eomesozoica praecurs<>T Gazdzicki, ssp. n.) 
are recognized in the Muschelkalk {Anisian - Lower Ladinian sequence) of southern 
Poland. Representatives of the family Involutinidae are shoWlIl to have appeared 
much earlier than it was previously assumed. The Meandrospira? deformata Zone 
is proposed for the Lower Anlsian, and the Glomospira densa Zone is modified. The 
foraminifer assemplage des·cmbed does .not differ from contemporaneous assemblages 

of the Tethys. 

INTRODUCTION 

This paper presents resulJts of istudies IOn foraminifers from the 
Musdhe1ka~k of the Holy Cr,OIsS Mts and from the enrvirl()IlIS of Opole, 
Upper Silesia (cf. Fig. 1). The strat'igraJphk position 'Of the Muschelkalk 
sequ€iIlioe from. these regi'OIlS !is fairly aJocuratcly det'ermined by recent 
conodorit studies (Z'awidzka 19'70, 1'974:a, b, 1975; Tra'Il1Il1!er 19'71,1972, 
197,5; Kozur 19712, 1974; Kozur & Mostler 1972a), which make It possible 
to determine the age of foraminif.er-bearing sampl1es (cf. Fig. 2-3) and to 
correlate the stratigraphic ranges I()f foramini:liers in Poland and other 
.regiOlIls. 

The foraminifers were studied primarily in approximately 370 thin 
sec'tiO'IlS, hut some specimens isolated from the rock were als'O available. 
~cussion and location of the sampled profHes fr:om the Holy Cross Mts 
and from Opole Sil€sia are given by Trammer (1975), and Zawid2'!ka (1975) 
respectiVlely. 

From the Holy Cross Mts (coll. J. Trammer and W. R. Koowalski) 
120 thin sectionsl were avad:1a'bile, 36 of which. !contained fortaJrninif.ers. Fr'Om 
Opo:le Silesia (colI. K. ZaWidzka) 2'50 thin sections were available, 80 'Of 
wruch containlErl fOTam!inifers. moram:i.ni:flers are fairlyoommon in the 
Lower Mmschelkalk of th'E!Se regi,OinIS (Figs 2-3). The Middle 'MUlSChelkalk 
of the Holy Cross Mts yields · no foralIllinifers because of unfavourable 
fades conditions (Trammer 19'75); in this I'Iegion forami:n:ifers do not 
.reappear before the Upper MUSlCbelka~k. In Opole Stlesia foraminii€f'S are 
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Fig. 1. Occurrence zone of the Triassdc deposits (hatched) in southern Poland beneath 
the Quaternary and Tertiary cover 

still common in the lower Middle Muschelkalk; they were not recorded 
from higher parts of the profiles. 

Muschelka'lk roraminif.ens wel"le pr'e'VilO'USly reported fl'Olm Poland by 
Bielecka (19.56), Styk (1958, 1965, 1972) and Gla'zek, Trammer & Zawidz
ka(1973). 

Acknowledgements. Thanks are due to Docent J. Kutek, Warsaw University, 
for discussions on stratigraphy and to W. R. Kowalski, M. Se., for the loan of thin 
sections. It is also a pleasure iJ;o 'thank Dr. J . Salaj, Geological Survey of Czechoslo
vakia {BTatislava), for valuable suggestions. 

Photographs were taken by. Dr. A. GaZdzIcki (PIs 1-11) and L . Lus:zczewska, 
M. Sc. (PI. 12). . 

LIST OF FORAMINIFERS 

The recomenda'tions made by Loeblich & Tappan (1964), Krlstan
-ToHmann (1960, 1970), Koehn-Zanine1ti (1969), Koehn-Z'amnetti & aL 
(1969), Wendt (1969) and others were followed both in systematics and 
paleontological descriptions. 

The assemblage comprises the fotllowing taxa: 

Ammodiscus incertus (d'104"ibi.giny, 18B9) - PI. 1, Fig. 3 
Ammodiscus muttivoIutus ReitlJnger, 1949 - Pl. it, FJigs 1-2 
Ammodiscus parapri.scus HQ, 1959 
Ammodiscus sp. - PI. 1, Fig. 4 wnd Pl. a:a, Fig. 13 
G!omospira articutosa PI1u.mmer, 1944 
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Glomospira sinensts Ho, 1956 - Pl. 1, Figs 9-111 
GlOmospiTa tenu·ifistula Ho, .1959 
GlomOS>P'tra densa '(PlaJntic, [965) -' PI. 2, FJJg!S 5-9 
Glomospira Bp. A - Pt. 1, Fi<gs 6-8 
Gtomospira tIP. - ,pI. J., Fi.g. 5 aJIId PI.. 12, Figs 3, 1l-l!2 
GlomospireUa spirUUnotdes ,GroOOJill<llVla & Glebovsk.aya, 1948 - !Pl. 3, Figs 15-1~ 
GtomospiTetia factUs Ho, 1959 
Glomosp!reUa vulgaris Ho, 1959 
GtomospireUa -cf. vu·tgaris HO, 1959 - Pl. 3, Ftg. 4 
Glomosp!reUa semiptana CKocnaJlSky-IDevide & Pantic, 1966) 
GlomospireUa grandis (SaLaj, 1967) - PI. 2, FlLgs 14 
GlomospireUa cf. gTandis (,sa·1a.j, 196'7) - Pl. 2, Figs 3-04 
GlomospireUaaff. grandis (Sa.laj, 1967) - PI. 3, Fd.gs 5-8 
GlomospireUa ampUficata K'l'list.aJn-TolJI.m.am.n, 1970 - PI. 3, Figs 1-3, 7 
Glomosp!.reUa hot KJristan-'I'oiIi1ma.rm, ~970 
Glomospi.reUa trtphon.ensis Baud, z.am:iaJ.et1li & Brormim·arm., l!I71 - Pl. 3, Figs '11-12 
GlomospiTeUa elbuTsOTum Br&mdlmaal.n, Zani.inlebti, Bozor~ & Huber, 1972 
G!omospireUa ~. ' - PL 3, Figs 8~HI, 13-14 aIlld ,N. lJ2, Figs 6-7 
To!ypammina? gTegaria We:nidt, 1969 - PI. 4, F·igs 2, 7-11 
To!ypammi na? tIP. - PI. 4, Figs Cl-6 aJIlJd Pl. li2l, F1igs 2, 9 

Ammodisce!!a sp. - PI. 12, Fig. 10 

Textu!aria sp. - Pl. 6, Fj,g. 3 
TroC'hammina a!mta!ensis Koehn...,z.alllinet1;~, 1969 - Pl. 7, Fi'g. 7 
TTochammina SIl. - Pl. W, Figs 4-5, 8 

Ear!andia dunningtoni (ElUont, 1958) 
Eartandia tintinniformis (MiSiiik, .J.9'l'1) . - PI. 8, FLg. 6 
Ear!andia? ampUmuraUs (Plarn.i.c, 197.:1) - PI.. 8, Fig. 8 
Ear!andia? gracUis (,paontic, 1972) 
Ea-r!andia Sip. A - PI. 8, F~gs3-4, 7 
Earia·ndia sp. - Pl. 8, Figs 1-2, 5 

Nodosinetta r ·ostrata T:rdic·n,ov·a, 19'72 - PI. Ill, F~.gs 1-2 
Nodosine!!a siliqua 'Th'H'o'nov,a, 11112 - PIL JJ1, Fig. 3 
NodOsinetta sp. - Pl. Ll, Fig. 4 

Endotltyra saZaji Ga:f<izieki, gp . .n. - PI. 5, Fj,gs 1-6 
Endothyra sp, - PI. 5, Fdgs 7-9 
Endothyranetta wirzi ~K()ethn~ZlaIlldJnetti, 1969) - PI. 8., FJ,gs 13-'111 
Endothyranel!a? .SIp. A - Pl. 8, Fi·gs :L0.,u 
Endothyranetta lip. - PI1. 8, FLg. 9 

Agathammina judicc.rieII1.s!s 'Prem.aId SHva, 1971 - Pl. 6, Figs 1-2 
Hemigordius? chia!ingchiangens:is (Ho, 1959) 
M,eandrosptra pusUZa (Ho, 19159) [= Gttaetla tuZta PTamoti Si,lva., 1964] 
Meandrospira dinartca KJoc-ha01Sky...Dewde & PaJntic, 11966 - PI. 9, F,igs 5-9 
Meandrospira? defcnmata iSalaj, 1967 - PI. 7, Figs 9-116 
Meandrosp!ra f\P, - PI. 9, F1j,gt; 3-4 
Meandrospiran.e!!a irregu!aris Sa1aj, 1967 
Meaoorospiranetia sp. - Bl. 7, F1ig. 8 €JIlJd PI. 9, F1ig. 1 
MeandrospiraneUa? - PIL 9, Fd:g. 2 
Rectocornuspira ka!hort Bro.run.iJmarun, 'ZaJmnebfli & BOI'ZlOlrgnia, 19'72 
CaZo!.torneUa? sp .. 
PZanitnvo!uta carinata Ledscnner, 1961 - PI. 4, Fdg. 1 
Pianii7ItVal-uta ap. - PI1. 7, Fag. 5 
P!aniinvol'Uta? mesotr!aslca Baud, ZIa!IlJineillti & Bro.nnrimallliIl, lS'i11 
PZaniinvoluta? sp. - PI. 7; F.iJg. 6 
Nooosaria ordtnata Trd.floIlJOva, 1965 
Nooosaria sp. - Pl. ~!l, Fig. 8 
Frondicuia<ria woodwardt HOIWICIh.in, 18115 
Dentalina hot Tri$O'llOva., [967 
Dentatina ap. - p.I. 'U, FILgis 5-7 
DtpZot7'emina astrofimbriata Knisllam-To11mam.n, 1900 - PI. 6, Fags 4-7 
Dip!otremi.na sp. A - Plo 7, Figs 1-4 
Diptotremina sp. - Pl. 6, FUgs B--9 
Variostoma sp. 

lnvo!utina sinuosa pmgsotdes {Obel'haJu.ser, 1964) - PI. 10, F.iJg. 9 
lnvo!utina gaschei praegaschei ·Koehn-Z,anmetti, 1-969 - p.I. 10, Figs 4-7 
InvoLuttna eomesozOica 'P1'aecur801' Ga~dziOkd, sap. ,no - PI. 10, Figs 1-3 
lnvo!utina ap. - PI. 10, Fig. 8 
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Str:atigraphic ranges of the listed foraminifeT'S are shown in SUIn-' 

mary profHes (Figs 2-3); mkrographs of sel,ected sectiOlIlSof the forami
nifers are prJesented in Plates 1-11, whereas in Plate 12 - general views 
of some isolated ISpecilmens. 

SYSTEL'Y.[ATIC DESCRIPTION 

Family Ammodiscidae Reuss, 1862 
Subfamily Ammodiscinae Reuss, 1862 

Genus GLOMOSPIRA Rzehak, 1885 
Glomospira sp. A 
(PI. 1, Figs 6-8) 

Material. - About 30 well-preserved specimens. 
Association. - Usually with Ammodiscus multivolutus, A. incertus, Nodosaricr. 

sp. and Frondicularia woodwardi: 
Description. - T'est small, circular in cross-section. Proloculus spheroidal. 

Tubular second chamber initially irregular in ,coiling (about 3-4 whorls); the ultimate. 
whorl planispiral (Cf. PI. 1, Figs 6~8). The seCOlI1d chamber gradually increasing in 
thickness, and thickest in the last whorl. 

Dimensions of the test (in microns): diameter - 150~230, diameter of the
proloculus - 30-35, thic:kness of the tubular second chamber - 3"5-50. 

Occurrence. - Lower Muschelkalk (Lower Anisian and Pelsonian) of the Holy 
Cross Mts (Wolica, Lukowa and Zajl:lczk6w profiles). 

Family Moravamminidae Pakorn.y, 1951 
Subfamily Earlandiinae CummiIDgs, 19,5'5 

Genus EARLANDIA Plummer, 1930 
Earlandia sp. A 

(PI. 8, Figs 3-4, 7) 

Material. - Ov,er 30 well-preserved specimens. 
Association. - Commonly with Ammodiscus sp., Glomospira sp., NodosineHa:. 

sp., Meandrospira? deformata, Meandrospira sp. and Nodosaria sp. 
Description. Test ofspherkal proloculus and tubular deuteroloc'lllus,. 

dnitially constricted and later somewhat expanded and elongated (cf. PI. 8, Fig. 3)~ 

The deuteroloculus is S-shaped in most of the investigated forms (cf. PI. 8, Figs. 
4, 7). 

Dimensions of the test (in microns): length - 400-900, diameter of the prolo-· 
culns - c. 70, thickness of the deuteroloculus - 50-70, thickness of the wall -. 
c. 10. 

Remarks. - The specimens differ from the representatives of the genus . 
Earlandia previously described (cf. Elliott 1958; RadoiCic 1959, 1967; Misik 1971; and 
PantiC: 1972) in the well-marked spherical proloculus, and in being fairly long 
despite the relatively (,small diameter of deuteroloculus. They most closely resemble· 
the forms coming from the Upper Anisian of the Prealpes medianes rig1i.des, Switzer-· 
land, identifded as Earlandia sp: 1 by Zananetti & aI. (1972b, PI. 6, Fdg. 27; Pi. 9,. 
Figs 3-4). 
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Occurrence. - Lower M'Ilschelkalk (Lower AniSlian and Pelsonian) of Opole' 
Silesia (G6razdze profile). 

Family Endothyridae Brady, '1884 
Subfamily Endothyrinae Brady, 1884 

Genus ENDOTHYRA Phillips, 1846 
Endothyra salaji GaZdzicki, sp. n. 

(PI. 5, F'igS' 1-6) 

Holotype: rtbe specimen presented in PIl. 5, Fdg. 1 
Type horiwn: Cerat.ftes Beds (Foassaman). 
Type J.ocaUty: Z1ajlfC'ZJkaw !lIeM"KJi61ce (Holy Cross Mts). 
Derivation of the name: salaji - &n honour 'od' Dil". J. Sala,j, ,Geologtciky (T91lav Di.anYZIJ 

Stuoo" BriaItislava'. 

Diagnosis. - Test small, enrolled, with circular equatorial cross-section, ind
tially tightly cOOled with short plectogyral arrangement of chambers; the ultimate 
whorl planispiral, composed of four chambers, with a tendency to uncoiling. 

Material. - About 20 well-preserved specimens. 
Association. - M{)st often occurring with Diplotremina astrofimbriata, Diplo

tremina sp., Earlandia tintinniformis, GlomospireHa faciZis and Nodosaria sp. 
Description. - Proloculus spherical, very short; initially plectogyral arrange-

ment of chambers. The ultimate, incomplete whorl markedly planispiral, evolute in 
the equatorial section (cf. PI. 5, PUgs 1, 3-5), composed of four chambers gradually 
increasing in size; the last chamber markedly larger than the others. Wall dark. 
formed of a single layer, with finely microgranular texture, becoming thickest 
in the last ,chamber. 

Dimensions of the test (in microns): diameter - 130-170, diameter of the 
proloculus - 34-40, thickness of the wall - 17-20. 

Remarks. - The new srpecies, Endothyra salaji Gazdzicki sp. n., differs from 
all the Triassic etndothyras hitherto described 1n smaller diameter 'Of the , test, ar
rangement of chambers of the last whorl, and in a tendency touncoiLing of that 
whorl. This ,tendetncy 'brings the new species close to the genus Endothyranella Gal
loway & Har!ton, 1930. 

The [.,epresentatives of the new species appear somewhat similar to those 
described as Endothyra or EndothyraneHa? sp. by Bronnimann & Zaninetti (1972, PI. 
5, Figs 1, 8; Text-fig. 12A-I) from the lowermost Upper MlIlschelkalk: of Hyeres, wes
tern Basse-Provence, southern France. 

Occurrence. - Known from the type locality only. 

Genus ENDOTHYRANELLA Galloway & Harlton in Galloway 
& Ryniker, 1930 

Endothyranella? sp. A' 
(Pl. 8, Figs 10-12) 

Material. - About 20 speciIlJ.p.ns. 
Association. - Commonly occurring with GlomospireZla 'facilis, G. triphonen

~is, G. semiplana, EndothYTa sp., PZaniinvoluta? mesotriasica, Nodosaria sp. and 
rnvolutina sinuosa pragsoides. 

Description. - Test elongated; proloculus spherical, with early portion pre
;umably plectogyrally enrolled (PI. 8, Fig. 10) and with later part becoming uncoiled 
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and rectilinear. The coiled part consists of 3-4 chambers, whereas the un coiled part 
is not divided into chambers. Wall undlayered, microgranular. 

Dimensions of the test 1(in microns): height - 290-400, thickness of the coiled 
part - 120-150, thickness of the wall - c. 18. 

Occurrence. - Lower Mus·chelkalk (Lower Anisian) of the Holy Cross Mts 
(Polichno profdle). 

Family Fischerinidae Millett, 1898 
Subfamily Cyclogyrinae Loeblich & Tappan, 1961 
Genus MEANDROSPIRA Loeblich & Tappan, 1946 

Meandrospira? deformata Salaj, 1967 
(PI. 7, Figs 9-16) 

Ism. Meandrospi.ra defarmata Sa.JJaj" IIWV. sp. j Salaj, Biely & Eysvri.ckY, p . 122, PI. 2, Fig. 3a-d. 
1'988. ?Gtomoopira sp.; [)!imiJtdjev.ic, pantlc, Roadoicic & stefanovska, Plo 8, Fig. 2. 
1!J7,O. Gtomospl.ra liP.; Pantlic, P[. 1, Figs z-,s. 
1970. ?GtomosptTeUa aff. shengt Ho: Pan1lic, P.L. ;t, F.:g. 6. 
1970. Mea.ndrospl.ra vuUa (Prem01ld SdIlVla); Pa1II1tdc, PI. 1, Fig. 7. 
1971. ?Meanarosptra ~.: u::roseviic, Pl. 1, Figs 1t-3. 
197:1. Meanarosptra dtnaTtca Kocham&:y..;oevide & J"antic: Uro~evic, PI. 2, Flgs 11)-11. 
19'1'2b. Meandrospl.ra deformata Salajj TriLfonova, Pl. 2, F ,jgs 4-5. 

Material. - Over 80 well-preserved specimens. 
Association. - Commonly with Glomospira sinensis, Glomospira sp., Glomo

.spireZla spirilZinaides, G. triphonensis, Earlandia sp. A, NodosineZla rostrata, Mean
drospira Sip., Meandrospiranella irregularis and Nodosaria sp. 

Description. - As given rby Salaj (in Salaj & a!. 1967) and Trifonova i(1972b). 
Dimensions of the test (in microns): diameter - 170-220. 
Remarks. - The forms included ~n this taxon match well the diagnosis given 

by Salaj (in Salaj & aI. 1967). They are particularly common in the Lower Anisian 
of the Polish Muschelkalk. It should be noted however that they are allocated to 
the genus Meandrospira Loeblich & Tappan, 1964, wath reservati'On, because of an 
irre~lar arrangement of ,chambers arnd the meandrospiroid stage poorly marked. It 
should also be noted that some sections of the forms studied (e.g. PI. 7, Fig. 12; cf. 
als'o Dimitrijevic & al. 1968, PI. 8, Fig. 2; and Pantic 1970, PI. 1, F1ig. 6) appear to be 
dose to those of the representatives 'Of the genus Glomospira Rzehak, 1885. 

Occurrence. - Lower Muschelkalk {Lower Anisian) of the Holy Oross Mts 
(I.u'kowa and Wolica pr'Ofile) and Lower Muschelkalk (Lower A'nisian and Pelsondan) 
'Of Opole Silesia (Strzelce Opolskie, G6raZdze and Gogolin profiles). 

Family Duostominidae Brotzen, 1963 
GenU$ DIPLOTREMINA Kristan-Tollmann, 19<60 

Diplotremina :gp. A 
(PI. 7, Figs 1-4) 

Material. - About 20 specimens. 
Association. - Occurring exdusdvely with Ammodiscus incertus, GlomospireHa 

facilis, G. triphonensis, Planiinvoluta? mesotriasica and Nodosaria sp. 
Description. - Test small, with circular equatorial cross-section. Large umbili

cus marked in the center.Chambers spirally arranged, gradually increasing in size, 
.about six in number in eqruatorial section (cf. PI. 7, Fig. 2). Suture line between 
chambers straight. 
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1-2 - AmmodisclIs mllltivO!lItlls ReiUinger ; Luk'owa Beets at Z .aj<jczk6w (PeIsonian), X 1'.!5. 
3 Ammodiscus incertus (d'.orbi;gny); LuklOlwa Beds at W'olica (.Pel5OInlan), X 1'50. 
4 - Ammodiscus sp .. ; Gtogoliin Beds 3]t G6I"a:i:d:re ('~Jr .Nni.si.an), X 105. 
S - G!omospira sp.; Lima striata Beds at z 'aoi<jc2Jk6w (Pelsonia'n), X 80. 
6-8 - GLomosa:>ira Sip. A: 6-7 - LUkawa Beds a<t ZaQ<j02lk6w (pelscmi&n); 6 X 200, 7 X 130; 

8 - WoltiJc.a Beds at LulkqWla tLawer .Nni~), X ].30. 
9-11 - G!omospira sinensis Ho; Gogol,i,n Beds -at Straelce Opolsktie (Lower A·n:i,sian), X 160. 



ACTA GEOLOGlI'CA POLONllCA, VOIL. 25 
A. GAZD:Z!IiCKI & aI., PLo 2; 

1-2 _ GtomospireLta grandis (.SaLaj); 1 - Gara.ooze Beds at G6razdze WeLsonian); X 80; 
2 _ Dip~opora -noWomiJtes a~ 'KIa!Illien Solqslki <IiIJlyrialn). X 55. 

3-4 _ GtomOspiretta cf. grandis (ISabaj): 3 - G6ra,OO.:ile Beds at Svrzelce OpdlsJQ.e (pelsoni'a,n), 
X 80; 4 ~ Luikiowa Beds ffi .poli<chno (>Lower AlnIisiaJll). X 60. 

5-9 _ Gtomospira densa (pamtic): G OI'1a:ildze Beds a ,t Str=1ce Opolsk.i.e (Pe1so,nia;n); 5 X 4(). 

6-9 X SO. 
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1-3, 7 - GLomOspireUa ampLifd.cata Kor.istan-ToIlmaJlln: 1 - DipLopora (Dolomites .a·t Kamieii 
Slq:Ski (,Illyrian), X 60; 2 - Gog'olin BecLs/Gor.M:d-te B eds bounda·ry at Gora-0dze (Pelso
nian), X 60; 3 - Gogolin Beds at Gora~dze (·Lower Antsian), X 80; 7 - Lukowa Beds 
.a,t P'ollicbno (Lower A ni.si an) , X 80. 

4 - GLomD>SpireLLa.cf. vuLgaris Ho: Luik.()jwaBeds at lWolica (Lower Anisia!ll), X 140. 
5-6 - GLomospireLLa aH. grandis (,sa'iaj): 5 - DipLopora Doloonites a·t Kamieii Slqski 

(.rJIlyrian) , X 7(); 6 - Luik'owa Beds a ,t Zaj qCi7Jkaw {Pe1sonian), X 130. 
8-.10, 13-1-4 - GLomospireLLa 5p.: 8, 13, 14 - LU~OW1a Beds at Wohca (Lower Arusian); 8, 13 X '10, 

14 X 1l:l0; 9 - G&r:a:id:i:e Beds at IS,trzeke Q,pollSk·ie <,Pelsonian) , X 50; 10 - ·Gor·a:i:dze 
'Beds at Gor.a:M:i:e (iI'elsonialn). X 40. 

111-1.2 - GLomospireUa triphonensis Baud, Z:a,nilnetti & Bronnimann; 11 ~ Lukowa Beds at 
Poltcbno (Lower Anisi·an) , X 130; 12 - Luikowa Beds at Z.ajqezk6w (Pelsonian), X 1'3(}' 

15-16 - GLomospireUa spiriLUnoides (Grozdilova & GIlebovskaya): 15 - Lukowa Beds at Za· 
jqcz.kow (Lower .Anisia'n), X 60; 16 - LuikOlWa Beds at Wolica (lLow-er A'nisian), X ga 
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1 - P!antinvo!uta cartnata Leischner : Dtp!OpOTa DolomLtes at ·Kamieil SlqSki (111y.riJan), X 80. 
2, 7-111 - To!ypammina? gregaria Wendt : 2, 11 - Terebratuta Be dsIKa.T.ch.o\v1ce Beds bouru:\ary 

aIt .szY'mlilszow (PeIsaniJan) ; 2 X 65, 11 X ·35; 7 - Gogolin Beds at strz·el:ce Opo1Skiie (Pel
satlIiralll) , X 65 ; 8-10 - GogtOlllin Beds at 'G6r.aZdt.e .(LoWleI' .AJruisian), X 85. 

3-6 - To!ypammtna? ~. ; 3 - T erebratuta BedS/.K.arohowJce Bedli bouJnJdairy Bit Stzymisz6w 
(lPe\.soni.alll), X 35; 4-6 - G6ra·ZdZe Beds at IS·trrelce Opolskie (Pels<mia1n) ; 4-5 X 30, 
6 X 85. 
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1-6 - Endobhyra .salaj.i GaMziokd, ~p. n.; Cemtites Beds at ZIa.jllczk6w (Fassa.nJiJam), X 200. 
1-9 - Endothyra SiP. : 7-8 - Dtptopo:ra ,D());amirtles at Kamieti SllISki (Illyrialll) ; 7 X -1'30, 8 X 85; 

9 - Lukawa Beds at PoIld.ch'lllo ~er Alnisian), X 250. 
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1-2 - Agathammina judicariensis P.remoLi tSHva; GOT,a·ZdZe Beds 'M Str1zeloe Opa~skie (Pelso
,rUia;n) , X 80. 

3 - Textu!am/'a sp.; Gorazdze !Beds at Strze:1ce Opols1lcie <P elsonian) , X 1130. 
4-7 - Dtp!otremina astrojimbriata KJristan-'l1Ol1mamn; D ip!opora Dolomites at ~amieil Slqski 

(Illy.rJan); 4-5, 7 X 80, 6 X 125. 
8-9 - D l.p!otremina sp.: 8 - Dip!opora Dolomites at ,KJamieti. SIqski (lUyI'li·an), X 80; 9 - Cera

tites Beds at Za.jqClik6w (Fa.ssaJllllalIl), X 125. 
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J-4 - Diplotremina .!>p. A; Lima striata Beds an Wd1iIca (Pe.lsoma.n), X 135. 
5 - Planitnvoluta SiP.; LuikIoIwia (Beds a ,t WoliJca (Lower An!isilalll), X 1;10. 
6 Planiinvoluta? SiP.; Gogolin Bed,s at GogQlin ~eLs.onda.n?), X 110. 
7 Trochammina almtal,ensis Koehn->Z,a'ninetti; Diplopora 'DoLomites at 'Kamien Sl~skl 

(oHlya-ilalll), X 80. 
8 Meandrospiranella sp.; GOglOl!illl Beds art; GO!gcilin (Lower AI1i51ialll), X MO. 
9-16 - Meandrospira? dejormata SaJ,aj: 9-14 Gogolin Beds at GogoLLn (Lower AIIlisi<lm); 9-12, 

14 X JJlO, 13 X 90; 15-16 LuJrowa Beds an Wol:~ca (Lower A,nlisialll), X 200. 
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1-2, 5 - Eartandia sp.: 1 - l:Jutkaw:a Beds ®t Z'a.jqC'Zk6w (LOiWer Anisiall1), X 100; 2 - GoooZdze 
Beds taJt tStr·ze:lce OpoilJSki.'e (lPelsOO'l.iiaJn), X 80., 5 - lAllrow.a Beds alt W01i£a ('Lower 
Alnimam) , X 200. ' - --

3-4, 7 - Eartandia sp. A: ·Gog·o1in Beds ·at GoraZ,dze (Lower A,nisian) ; 3 X 45, 4 X 80 , 7 X 6 • • 
6 Eartandia tinttnniformis ('MJiSilk); GogoLiJn Beds -at Gogo>l!i1Il ('I;ower AlIlisian) , X 200. 
8 - Eartandia? ampUmuraJ.is (Pantlic); l:Jutkowa Beds ·at Zajqczk6w (PeI!sonialIl), X 100. 
9 - EndothyraneUa~. ; Gor<aZdze Beds a,t Sbr,zelce Opd1sk.ie (pelsonLan), X 90. 
10-12 - EndothyraneHa? $p. A ; Lu1row!a Beds .at oPdl!iJc1l1Ilo (Lawet' An.i.sia.n); 10-11 X 90, 12 X 130. 
li3-LS - EndothyraneUa wirZ't (Koehn-Z.anilnetJti)i Diptopora DoLomLtes at 'K;armien SlqSkl (l11y-

il'La1n), X 55. 
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1 - . Meandrospirane![a s p .; ,G6.rIa:ildz.e <Beds .at Strze1ce Opolskie (Pelsoniam), X 130. 
2 - Meandr.ospirane![a? s p.; Gora.zdze Beds .M S br"eloe OpolskLe (pe!sonian) , X 130. 
3-4 - Meandrospira sp.: 3 -:- G6.na zdze Beds at Gor,aMze (PeLsoni,an), X 125 ; 4 - Gorazdze 

Beds aIt Stlr.z~lce Opolsk.ie (PeLsonlian), X 180. 
5-9 - Meandrospira dinarica K ,ocbansky-Dev1d e & P a,n bic; Gora:i:dze B eds a t S trzelce OpolSKie 

(Pel'S0In'a1n), X 1'3'0. 
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1-3 - Involutina eomesozoica praecursor Ga zdzic:k!i, 'SS'p. n.; Lu~ow;a B eds att Wrolica (Pe lsonian), 
X 200. 

4- 7 - Involutina gaschei praegaschei Koehn-Z,a,runetti , X 90: 4-6 T erebratula Beds t8Jt Strzelce 
O!pOJlSkie (pe1somiilalIl); 7 - L u.korwa B e ds at PoJoichno (.LOOW'e«' .AJn,jsian) . 

8 Involutina sp.; ·G6na::l.dZe lBed-s ·alt G or.azdZe ,(PeIsoin.i,alIl) , X 50. 

9 Involutina sinuosa pragsoides (Obeu-hatUser); Gar.azdze Beds at StrZelce Opolski,e (pel. 
soniilatI1) , X 35. 
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1- 2 - NodosineHa Tostrata T.rllQtlJOva; GogolJiJn B eds ·M GogoJ.iJn (.LoweT AnlsLain), X 120; 
3 ~ NOdosineHa siUqua T·rdfoJ1ova; GogoliJn Beds at Gorazdze ~Lower AnisUaIll), X 90; 4 -
NodosineUa sp. ; Go.goBn Beds at Gog<>.Jj.n (LOIwer Anisian), X 120; 5- 7 - Dentalina sp. ( X 50) : 
5 - Gogolln Beds a,t GogolJiJn (Lower Anisian), 6 - Lukowa Beds at Woloica (LOwer ArusLa'n) , 
7 - Lukowa Beds at Zajqczkow (PeJsonialll); 8 - Nodosaria SJP.; Lukowa Beds at Z>a·j <jczkow 
(Pelso.ni.an) , X 80; 9 - Acicult.eHa bacillum Pia; Gorazdze Be ds a1 Gora,zdze (~,elso.nilan), X 75; 
10 - DiplOp'Or a sp. ; Diplopora Dolomites ,a1 KamieiJ. Slqsk.i (I1lyrian), X 35; 11 - cQprolHe 
Favreina sp.; Gor.a-Zdze Beds at Strzelce Opolskie (Pelsonian), X 115; ]2 - Spirorbis phlyctaena 
BronnlimailUl & Zanoinetti; Gogolin B eds a t Gogolin (Pelson ian?), X 35; 13 - Spirorbis sp.; 
Pecten discites Beds at ZajqczkoW (Ulyria n), X 30. 
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Dimensions of the test (in microns): diameter - 150~190. 

Occurrence. - Lower Muschelkalk (Pelsonian) of the Holy Cross Mts (Wolica 
pro:f!ile). 

Family Involutinidae Biitschli, ·1880 
Genus INVOLUTINA Terqu~, 1;862, emend. Koehn-,zaninetti, 1968 

Involutina eomesozoica (Oberhaus~r, 1957) 
Involutina eomesozoica praecursor Gazdzicki, 'Ssp. n. 

(Pl. 10, Figs 1-3) 

Hototype: the apecimenpr1elSlelnted !in Plo 10, FJ;g. 2. 
Type horizon: bUJkJowa Bedis (lPIeIIisOniIaa). 
Type tocatlty: Wdllioa near KJiIeIIce (HioIly 01'I0B!I MitB). 
Derivation of the name: Irom iLa·tIin praecur$or, at ILt is the ea·rLieSlt representative ot 

the species. 

Diagnosis. - Test spindle-shaped; axial section ovate, with a central swelling. 
Coiling flat, involute; 4-6 whorls in the spire. 

Mate~iat - Ten fairly well-preserved specimens. 
Associatiorn . ..,...- Exclusively wtith Ammodiscus incertus, GZomospireZla spiriZ

Zinoides, G. grandis, G. triphonensis, GZomospireZla sp. and Nod;osaria sp. 
Description. - Test consisting of spherical proloculus and tubular deuterolo

culus. Whorls flat, 4-6 in number;coHing involute. Axdal section displaying some
·what elongated, ovate shajpe and a characteristic, two-sided central 'Swelling (umbili
cal mass) undivided into pillaa-s (Pl. 10, Fdgs 1-2); oblique section - ovate (PI. 
10, Fig. 3), and equatorial section - circular. 

Dimensions of the test (in microns): diameter - 160-220, thklmess - 80-90. 
Remarks. - The new subspecies, InvoZutina eomesozoica praecursor Gazdzicki 

ssp. n., is ·generally similar to I. eomesozoica eomesozoica '(Oberhauser) in structural 
pattern, differing in fewer whorlsaoo smaller dimensdons. It may therefore be 
assumed that the new subspecies represents an ancestral form of the species, the 
nominative suibspecies <Xf which is 'known from the. Ladi!lian and Upper Triassic of 
the Alps, Dolomites and 'Iran '<c!/. Oberhauser 1957; Cros& Neumann 1964; Koehn
-Zaninetti 1969; Zaninetti & Bronnimann 1974; Bronnimann & at 1974). The evolu
tion from I. eomesozoica praecursor GaMzicki ssp. n. to L eomesozoica eomesozoica 

PLATE 12 

1 - Chitinous lining, most likely of a representative of the family Duostominidae; 
DipZopora Dolomites at W;ierchlesie (Illyrian), X 100. 

2-13 - Pyritized moulds of the foraminifers: 

2, 9 - Totypammtna? 611. (lIa, Ba dorsal view, 2b, 9b ventr'al view): II from Oogou,n Beda at 
G6raZdre (Pellsonian)" 9 from GogJoLin Beds at G6ra:lldZe (Lower AndBiJaIIl) : X 50. 

3, 11-12 - Gtom08ptra sp.: 3 froom G6NlZd:re Beds at ,Strzeioe OpolBkIe (peJscml,an), 11-12 from 
Gogoldal BeidB aJt G6!rat.d.Ze (PeIlsonhllll): X 100. 

'-5, 8 - Trochammtna Sp. (sa, Ba ventra,l V'iew, 5b, Bb d1J;l"S!l1 view)j GogoJ.i;n Beds at G6razdte 
(Pe'lsonia1n), X JM. 

6-7 - Gtom08pt",eUa ~: 6 JlrIom G6r1aridze Beds at Srtr:relee OpoWskde (PelsonlLain), 7 from Go
go-tin Beds at GOCa,MZe ~cmJiIaJn)i X 100. 

10 - Ammodtscetta 'SiP- (lOa ventralV'iew, lOb .cI.orSaJ vIDeW)i Gago:LiJn Beds at G6raZdte (Pelso
nla.n), X UiO. 

13 Ammodlscu8 ~.: Go,gool:in Beds at G6raZelte (Pels<miJan), X 100. 

AilJl .photos taken by iL. lJms0C1z.8WlS~a, M. Se. 

8 
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{Oberhauser) resulted in an increase in the number of whorls and in an enlargement 
the test. 

Occurrence. - Known from the type locality only. 

CONCLUSIONS ON FORAMINIFERS 

The d€ISCrilbed fOl"aminifens :represent primarily the families Ammo
discidae (26 taxa) and Fischerinida€ (15 taxa), aiS well as some Nodosariidae 
(5 taxa), DUiOstornin'idae (4 taxa), and Involutinida€ (4 taxa). Foraminifers 
of the family Involutinida€ appear to be partkularly important from the 
point cl view of stratigraphy aDd pal€!ogeography (ef. Salaj 1969a,b; Ko
ehn-Zaninetti 1969), and it shoulld he emphasized that this is their first 
record from tlh:e epicOIlftinental basin. They are recognized her€ earlier 
than in the Tethyang;eosyncline, in fact, much earlier than rit was rielcent 'y . 
assumed by Jendrejakova 0(1917'3) and Zaninetti & Bronnimann (19.74). 'l'he 
species Involutina sinuosa pragsoides {ObexhaUSer), reported by Br(jnni
mann, Cadet & al. (197,3a) :from the Upiper Anisian 'of Yugoslavia, was 
found in the LoWer Anisian of both Hdly CroSs Mts atnd OpOle Silema. 
Similarly, Involutina gasehei praegasehei Koehn..;.Zanineltti, known from 
the Ladilll'ian of the AlJ.ps and from Irlan (cf. Koehn-Zaninetti 1969; Zani
n€tti & Bronnimann 1974), was here found in the Lower Anisian. The 
new subspecies, I. eomesozoiea praeeursor Gazdzicki ssp. n., was found 
in .the Pelsonian, whereas its possible successor, I. eomesozoica eomeso
zoica (Oberhau'Ser), was recorded from the Alps and Iran in strata not 
older than the Ladinian (cf. Koeihn-Zaninetti 1969; Zaninetti & Bronni
mann 1974; Bronnimann & al. 1974). 

Th1e analysis of the sec.tians studioo shOlWs that furalminifers were 
more resistant to UiIrlaV'ouroble enviTlOIllIll.ental ,conditions than conOOonts. 
For example, in the lower part of the Oogolin Beds (Lower Anisian) from 
Opole SNesria when solllnity was higher than normal (Ko7JUr & Mostler 
1972b; Zawidzka 1975), foranti:nif,ers of :thle Meandrospira? deformata Zone 
are fairily common, but conoolonts, are absent. 

AU the foraminifer rna1terial ccillected iJs derived from carhonate 
sediments d€posited ID shallow marri'I1le 'basin up to 20 m deep. These 
depoSits were never subjected to subaoerial conditions during the sedimen
tation of the Muschlelkaik sequence (cf. GaZdzicki & KowaJski 1974; Tram-
mer 1975; Zawidzka 197i5). . 

STRATIGRAPHY 

The 'analysis of disirllbuti'OlIl of foraminifers in the inv:estigated sec
tions (cf. Figs 2-3) indicates that the forolminifer zonation of the Anisian 
proposed by Sa'laj (19'69a, 1974) and Zaninetti & al. (19'72a) are not ap
plieable in Poland. AccordiJllg to these authors, the Meandrospira dinariea 
Zone corresponds to. the Pellsonian. The lowe·: houndary · of that zone was 
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defined by the appearance of the iindex 'Species, and the upper boundary 
by 'the appeara!llce IOf Glomospira densa (Pantic). The latter speci,es aJppe
ars in Poland as early as in the uppermost L'Ower Anisian (cf. Glazek & 
aI. 1973; and Figs 2---:3 herein), that tis, before Meandrospira dinarica Ko
challiSky-Devide & Pantic. 

According to Sa}aj (1969a, 1974), the l'Ower boundary of the Mean
drospira insolita Zlone, oorre!siponding to the Lower Anisia!ll, is defined by 
the first appearance O'f the itndex species, and the upper one by the appea
rance of Meandrospira dinarica. However, as it was ShOWiIl by Bronni
mann, Cadet.& al. (1973a), Meandrospira insolita (Ho) is the sYnonym (If 
M. pusilla (Ho) whkh is !mown from the Scythian and the whole Middle 
Triassic (Salaj & all. 19167; TrifOlI1iO'V'a 1972a; Bronn!ilmann, Cadet & al. 
1973a). 

It may therefore be CO!llciudield that the fOiI'aminifer ZOOles proposed 
by Salaj {1969a, 1'974) and Zaninett'i & aJ. (1972a) are of the merozone 
(Teilzone) or even 'Of the !VQpozone character. A modification of the fora
minifur zonafiO!ll, based ()!ll the results: 'Of studies in sQluthern Poland, is 
given below. 

MEANDROSPIR·A? DEFORMAT A ZONE 

Partial-range Zone; ScytlIianand Lower Anisian (except of its topmost part) 

Definition: 'I1he range of this zone is defined by the o·ccurrenc·e of Meandrospira? deformata 
in the aibselnce of GLomospira densa. The zone i$ al&::> characterized 'by 'an asscciation 
of the !index &1I)ecies a·nd Gtomosptra stnensis, Gtomospirelta etbu,rsorum, Nodosinetta 
sUiqua and N. rostrata. 

Lower bO'Unda-ry: Def.ined by tihe tiJrst alPlP6aa:'aJIltCe of Meandrosptra? dejormata. 
Upper boundary: DeffiJned 'by the first a;ppear.:.a!l1ce of Gtomosptra densa. 

Remarks. - The material from the Muschelkalk of Poland makes it possible 
to define the Lower Anisdan part of this zone Qnly, as data concerning Lower 
Triassic foraminifers are not available. The Scythian part of this rone is characte
rized from the data .given by other authors (Dimitdjevic & al. 1968; Pantic 1970; 
Urosevic 1971; and Trifonova 1972a, b). Similar assemblages of associated foramini
fers were reported .from Yugoslavia (Pantic & Rampnoux 1972) and Iran {Bronni
mann & al. 1973; Baud & al. 1974). 

Geographic distribution: Yugoslavia (Dimitrijevic & al. 1968; Pantic 1970; 
Urosevic 1971), Bulgaria (Trifonova 1972a, b), Poland. 

GLOMOSPIRA DENSA ZONE 

Range Zone; uppermost Lower A!!ldsian, Pelsonian, Illyrian 

Definition: The range of thds zone is de.fliJned 'by strMig·r~ph:lJc ralllge of the species GWmosp£ra 
densa. The :zone dB also cll.all"actectzed by .an 'assoclialtioln of the index ~ am Gtomo
sptreUa grandts, Mearuirosptra dtnartca :and Agathammtna ;udtcariensis (only ~eIson1an 
part of· the zoone). 

Remarks. -: In Poland, .the index species has been recorded from the Lower 
Anisian, Pelsonian and lowermost Illyrian; it was not found in the Upper Illyrian 
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because of Ulnfavouralble environmental conditions. It is recorded elsewhere ,up to 
the end of Illyrian (cf. Salaj 1969a, 1974). 

The report on Glomospira densa from the Scythian/ Anisian junction beds 
(Urosevic 1971) seems to be unsubstantiated (cf. Glazek & al. 1973). 

Geographic distribution: Yug<CJSlavia (Pantic 1965, 1967, 1970; Dimitrijevic & 
al. 1968; Roksandic & Canovic 1970; Urosevic 1971; Pantic & Rampnoux 1972; 
Bronnimann, Cadet & al. 1973a, b), Czechoslovakia (Salaj & al. 1967; Borza 1970), 
Italy (Gaetani 1969; Rremoli Silva 1971), Austria (Koehn-Zaninetti 1969), Switzerland 
and France' (Baud & al. 1971), Greece (Christoooulou & Tsaila-Monopolis 1972), Bul
garia ('I'rifonova 1972a), Poland (Glazek & al. 1973). 

PALEOGEOGRAPHIC REMARKS 

The ,investIgated MUlSChelkalk forammif.er assemhlage does not 
differ from the oon1Jelm.poraneiOlUS assemblages of the AniisiJam. of the Tethys, 
either in specific composition or in stratigraphic distribution of particular 
ass,oclaiions (cf. Figs 2-3). 

The assemblage found in the Lower Anisian appool'lS analogous in 
spedfic oomp'OSiti:an to that k:n<OWln ornIly from Bulgari'a, and 'comprising 
Nodosinella rostrata Trifonova, N. sili'qua Trifonova, Meandrospira? 
deformata (Salaj) and Hemigordius? chialingchiangensis (Ho) (cf. Trifono
va 1972a, :b). It is aocompanied by some taxa widely known !from the 
Triassic of l'arge areas of 'the Tethys, as follows: Glomospira sinensis (Ho), 
Glomospirella triphonensis Baud & a'l.. (11971), G. elbursorum Bronnimann 
& al. (1972), Earlandia tintinniformis MiSik and Diplotremina astroJim
briUJta KriStan-'l'o.llmann (cf. Ho 1959; Tollmann & Kristan-ToUmann 
1970; Bro:nnlimann & al. 1972). 

The PtelSO!ll!i!an-Illyri'an foraminifer assemblage of the Polish Mu&
chelkaik does not shOiW any ilmpoiv1eriShment in 'compar'ilson with the 
contemporaneous assemblag,es of the T,Erthys; 'iJt even yieilds such a group 
as the InV'olufurida'e, nlOt hitherto knOWln from such early strata of the 
Tethyan m-ea:s. 

Ta'lcing into a'coount the pI"elsenJt state" 'Of ' !mowledoge of Middle 
Triassdc foramirni:fleIlS, it may be stated that this group of m'icrofauna was 
equal1ly well adjustoo to COIIlditi.()(ns prevailing in geosynclinal and 
epicontinental basins of thOse times. 

The presented data support the earlier statements that the extra
-Carpatlhian part of Poland, i.e. the Musche'lkalk ba:s,in, ,belonged to the 
Tethyan province in Anilsian times (cf. Biely & Bystricky 1964; Trammer 
1973, 19:75; Zawid~a 19715; see also Kozur 1974). Thecontrihution of the 
Tethyan fauna was still detecia1:il.e in i!heLadinian. 
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A. GAZDZICKI, J. TRAMMER i K. ZA WIDZKA 

OTWOBNICE Z WAPIENIA MUSZLOWEGO POLSKI 

W profilach wapienia muszlowego Slllska Opolskiego oraz poludniowo-za
chodniego obrzezenia mezozoicznego GQr Swd~tokrzyskich (fig. 1-3) rozpoznano 
71 takson6w otwornic (pI. 1-12), wsr6d kt6rych znajdujll s.i~ dwa dla nauki nOWe -
Endothyra salaji Gazdzicki gp. n. oraz Involutina eomesozoica praecursor Gazdzicki,. 
ssp. n. 

Z uwagi na d'akt, Ze pozycja chronostratygraficzna rozpatrywanyeh profil6w 
rozpoznana jest dokladrnie dziE:ki stratygrafii konodontowej (Trammer 1972, 1975~ 

Kozur 1974; Zawidika 1974a, b, 1975), moma bylo zasi~gi otwomic umiejseowic' 
w starndardowym sehemacie wiekowyrn (aruizyk-dolny ladyn). Podkreslic nalezy, 
ze w badanych obs'zarach juz w dolnym anizyku pojawia si~ kilku przedstawicieli 
l'IOcboo.y IrnVlOlumrnidae Biitschld, 1880, kt6iI"ZY dotychczas byli znani dopieI'io od anizyku 
g6rnego oraz ladynu. 

W obr~ie dolinego arnizyku zaproponowano poziom sciesniony (partial-range' 
zone) Meandrospira? deformata oraz zmodyfikowano definkj~ poziomu calkowitego 
(range zone) Glomospira densa zar6wrno sensu Salaj (1969a, 1974), jak i sensu Zani
netti & al. (1972a), a kt6rego zasi~g rozcillgnllc nalezy od najwy:iszego dolnego ani
zyku az po illyr. Wykazano pornadto, ze zesIXil otwornicowy wapienia muszloweg() 
Polski nie r6zni siE:od r6w.nowie'kowego zespolu otwornic Tetydy. 
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