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ANDRZEJ GA2DZICKJ 

Rhaetian microfacies, stratigraphg 
and facial development in the Tatra Mts 

ABSTRACT: The paper CQmPrises results of sedimentary-facial and stratigraphic 
analysis of the ,sub-tatric (Krizna) Rbaetian of the Tatra Mts. Sedimentary sequence 
and detailed characteristi,cs of the deposits are presented, whereas a rich fora
minifer fauna (over .so species) allows to distinguish in these deposits the Lower 
(pokomJ/t & ;frledZi Zone) and Upper .RJhaetian (hantkeni Zone) and to discuss the 
"Keuper"lRhaetianl and BhaetianAIJiassic boundaries. Attention is paid to the 
megalodontid fauna comprising i.a. the two new species, Conchodon goeteZi sp. n. 
and Rhaetomegaloddn tatricus lIP. n. Described are a:lso two new ooprolite species, 
BactTlIZUum ornatum gp. n. and B. eZongatum sp. n., most probably attrlhutable to 
the investigated megalodontids. On the basis of a succession in facies and their 
lateral chaLnges, the development,Qf Ithe Rhaeblan sedimentary basdn in reconstruc
ted. FInally, the Rhaetian deposi.1s of Ithe Taflra Mts are oorrelated wd.th con-

tempexaneous strata frO'1ll other parts of the Tethys Ocean. 

INTRODUCTION 

The present paper deals with micro facial analysis, stratigraphy, 
and sedimenrtalogy of the sUb-tatric (Krima) Rhaatian Of the Tatra Mts. 
The studies comprised all the representaltive exposures of the Rhaetian 
in both Polish and Slovakian parts of the mountains (cf. Fig. 1). 

The Rbaetian strata have been the sUbject of interest fur more 
than century. They were recognized and briefly dharacterized by Zejszner 
(=Zeuschner) as early as 1852 and 1856, and later by Uhlig (1897). Sub
sequently, the strata termed as the Rhaetian were often used as a 
va'luable stratigraphic marker and they still have that value. 

The studies caTried out hy Gretel (1911, 1917) greatly oontribUlted 
to the knowledge of the sub-'tatric Rhaetian. They brought a detailed 
paleontological analysis of rich faunistic material and a reconstruction 
of paleogeograsphy of those mrata from the Western' Carpathians. These 
strata were subsequently discussed in papers dealing with lithology, 

2 



18 ANDRZEJ' GA2DZICKI 

. Btratigraphy, or tectoniqs of the sub-tatrie series (KuzniaT 1913; Stastnt 
1926; Sokolowski 1948; Glazek 1959, 1962a,b, 1963; Borza 1959; ~ik 
& . ell;. 1960; Kochanova 1967; Bac 1971) as well as compilatory papers 
(Passendorfer 1951, 1961; Andrusov 1959; So1rolow\9ki 195-9). 

Assignation 'Of these strata to the Rhaetian, despite detailed ·· 
analyses of some ·faunistic groups {Goetel 1917), was hitherto uncertain. 
There are serlOUlS doubts coIl!Cerning bath loweT and upper boundaries
of that stage. Normally, these boundaries were delineated on the basis 
of litholOgical premises. The Rhaetian name inI the Tatra Mts has 
commonly . been referred to a litoologioal series of da:t'1k-gray massive 
limestones with intercalations of black slates and yielding fairly rich 
faunistic m8t~rial. The lithologi!C81 series overliea the Carpathian 
''Keuper'' (cf. Goetel 1917, Tumaru-Morawska 1953) and it is overlaid by 
Lower Liassic sandsfone and slates (ef; Goete1 1917, ·Sokolowski 1948. 
Guzik 1959d). 

A detailed characteTistics of that series is the subject of the present 
paper:. The 'SeCtions were sampl€ld in the course of fieldrworks in years 
1968-1972 (cf. Fi~ 3-5, 7-9). The satll!Ples collected were used to 
prepare oVer 500 thin sections. Moreover; some of them WeTe dissolved 
with acetic acid to free microfauna. Analysis of thin sections made it 
possible to characteTlZe sedimentary succession · and to trace facial 
changes, as well as to recognize a riob foraminlifer fauna which enabled 
stratigraphic subdivision of that series. 
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Situation of the sub-tatric (KriZoa) Rbaetian sections (I-XV) in a tectonic sketch-map of the Tatra Mts 
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CHAlRACTERISTlCS OF THE DEPOSITS 

The Rhaetian strata occupy relatively large area of outcrops of the 

sub-tatrk series in the Tatra Mts. They are exposed along northern and 

.occasionally on southern· slopes· of the Tatra Mts (cf. Fig. 1 and Uhlig 

1911). They are highly variable in thickness which ranges from 10 to 80 

meters. This variability results either from local sedimentary gaps and 

. erosion, or from tectonic factors. 

Detailed analysis of the suh4:atric (Krizna) Rhaetian is based on 

some seiected sectiOl1£l (cf . . Figs 1, 3-5, 7-9). Sequence of deposits, 

~aracteristiC8 of inorganic, biosedim.entary, and organic components, as 

well as characteristics of fades 'Of all these ' sectio.ns, will. be given below. 

In 'Order to perform microialrlalanalyBiS it was necessary to take 

into account m,odern classifications and te1"IIlinology of carbonate rOCks 

(cf. Folk .1959, 1962; Leighton & Pend~r 1962; Chilinglll", Bissell & 

Fairbridge 1967; Fiidhtbauer 1970; Bathiurst 1971) presented in the Polish 

literature by Kutek (r969)~ In the present paper carbonate rocks are 

described by the terms referring to. classifications p:roposed by Folk 

{1959, 1962) and Leigh'ton & Pendexter (1962). All the basic terms used 

in mircofacial analysis of carbonate· r'OCks from the Alpine Triassic (see 

e.g. Fliigel 1972a, MiSik 1972). are also taken into acoount. 

DetaiZed sections (I-VI) 

Lejowa VaHey (1) 

Over th~ area ot LejoWa Valley the Rhaetian strata are best exposed on NE 

slopes of Mt. \VierchSpalerUko (.Figs 1 and .2). OUtcrops of the Rhaetian strata 

in that area were mapped by Guzik IK., GuUk S. & Sokolowsld ~1958), Guzik 

(1959c), G~ (1969, Table 1l),Bac '6197tl, :mLgs .3--4), and tth!dir brief ch8IractEris-tics 

was glivm iby Goote:l. ~911'7) and Ga,Zd7.Wkd. 'U969, 19'70). The secti.Qn ~sed IW'8S 

tl'8lOeld ~ 1lhe liJne tMl WIieroh S«lIaIlenlsko - HtDty Lejawe .Mp (,F.ig. .2) at the 

.ailit.iJtuKie 0If il;04!O-l1~l55 !!Il a.s.il.; I5t:r.ike .and '<iiJp eQU8Il.Il35°/30"N. Th~ stretta beIlIong 

to d:he .Bo'bIrotwtiIec tec:rton.ic unit (cf. IBac 19'111). 'lthey directly 0YeliI:Ie IIbe so-Called 

«Keupe!r". ol.il'lJdertie L:I.asaiJc 8'11rata, E!bd Ce r~ by . 'SEr.ies of dark er~ 

timesttIOIleS WIItb ~ lilo;teroallatlrms of Ibiladk: slates, ebouJt 56 m tb.lc.k (F'.iJg. 8). 

The sectI.oo ~ 42 ilayers 1 br!ief Charactetrdstics df w:hddl are aJS f<illolwB. 

LaYeT 1. -Light-gray dolomites of the uppermost "'Keuper" are directly 

overladd (in sedimentary continuity) by marly shales :with fine organic debris 

(PL 8, Fig. 1). These marls yield some admixture of organic matter and silt-fraction 

quartz ~a.ins. Foraminifers Frondicularia ,woodwardi are occasionally fotmd. 

t The layers distin.gu19hed comprise characteristic Hthological members which 

were separated by macroscopic analysis during the fieldwork; their detailed 

chal"8cteri8ti~s are prE!llented in Figs 3--15, and 7-9. 
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Layers 2-6. - Series of well-ibedded, somewhat sandy organodetrital limes
tones. In the lower part of ,the series they are represented by pelmicrites, and in 
the upper - by biopelsparrudites composed of brachiopod, gastropod, and crinold 
debris, and 'pellets and quartz grains. Algae .(Acicularia sp.), spores (Gtobochaete 
atpill1Xl) and OOllIDaoodes .a1I'~ romman. For.a.miJn,id'ers fa.i.r ly oommoo, represented by 
Nodosaria cf. ordinata (PI. 39, Figs 8-9), Gl.omospireUa? pokornyi, OphthalmicUum 
sp. (P}, 38, Fig. 9), Agathammina austroatpina, Trochammina alpina (PI. 41, Figs 
1-2), Invotutina communis, and Earlandia sp. (!PI. 33, Fig. 4), 

. -.1 . ..sf 
Mt. . WIEHCff SPALENISf(O '1327 m a.s.l. 

Fig. 2 

Oocurren<:e zone oI the Rhaetian deposit\<; on the NE sllope.; of M,t. Wjerch Spailenisko 
in the Lejowa Valley; th~ Ii:ruve.stigatooseotion (1 in Text-f:i.g. I , et. Text-fig. 3) expos
ed along tlhe 'X'avine from Mt. Wierch Spa.lenisl.ko towaros Huty Lejow~ A.lp 

T K - "'Ke u/per " , T R - Rhaetian, Ll - Lower Lliass.i.<: 
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La'Uers 7-9. - Gray-'blu:1sh, massive IlDicdtic Mmestones, sometimes lammat
ed with bituminous matter; some admixture of organodetrltal material was found. 
The iowermost part of the limestones is represented by intrapelsparrudite with 
large intraclasts (pI. 8, Fig. 2). Forami.nifers Fron.d.icula7'lia woodwardi and Glo
mospira sp. are occasionally found. 

La'Uers 10-17. - Series of well..,bedded, blui~-gray orga·nodetrital limestones 
with numerous intercalations of braC1rlopod lumachelle with Rhaetina gregaria~ 
some admixture ()f gastropod-or.inaid debris appears typical of these layers. 
Microscopically, the limestone may be termed as biosparites composed of braclrlopod 
debris coated -with onkolitic envelopes, and as cri.naid biosparites (pI. 8, Fig. 3). 
Within layer 17, scme subordinate intercalations of onkol1tic limestones are found. 
Among organic ~agments, algae (Ackularia Bp.) and spores (Globochaete tatrica; 
see /PI. 32, Fig. 5) predomLnate. Foramind.!ers of the falrnily Invo:kvtinidae are fadrly 
common; they are primarily represented Iby TriaBI6na hantken.i {see PI. 48,Figs 
1-12), Trocholina permodiscoldes (see PI. 46, Figs 4--{5, 7--8), and Involutina com
munis (see PI. 44, ~s 1~). Sponge spicuies., ostracodes, and fish teeth are also 
common. 

·La'Uers 18-21. - Bluish-gray, thidk-'bedded organodetr.ital limestones, the 
' lower patl"t of whieh ds :represented by micrite aDd pelmicrite limestones, the 
upper part - by btolntrapelmicrdte composed of brachiopod, gastropod, crinoid 
debris with onkolitic crusts, and intraclasts and pellets (\PI. 8, Fig. 4). Foraminifers 
are represented by Glomospira Bp., GlomoBpirella friedU, Tetrata:ri.s inflata, Tolll
pammina? sp., Involutina communis, and I. gaschei. 

La'Uer 22. '-:" Gray, massive thiak...Jbeddec;l MegalodUn limestone. The surface 
of this layer displays numerous heart-shaped sections of megalodantids of the . 
species Conchodon infr.aUasicu8 (cf. Gatdziaki 1'971~ Pl 2). Single irregular intra
clasts were found. FaraminUers Glomos.pira sp. and Tetratam in/lata (see Pl 41,. 
Figs 4--6) and ·brittle star vertebrae occur in subordinate amounts. 

Layers 23-25. -Bluish-grayoolitic-crinoid 'l~estones with intraclasts and 
onkollies. VariOUs ooids differ in size, ;ranging Ifl"atn 0.4 to 0.6 mm in diameter. 
OnJroli:tes, up to 1.~ mm .in size, are ,usua1:ly ifarmed :a.rouot braclrlopod, gastropod, 
and echinoderm debr.is. Algae (Ackularia sp. and Globochaete al.pintJ), foraminifers 
{Tetrataxis in/lata, InvoZutina communis, and 1. sinuosa sinuosa), and ostracodes: 
are common. 

La'Uers 26--30. -Series of bluisb..gray lime&tones and dark clay slates. 'rhe 
lower part of the series is !represented :byorganogenic limestones with single 
busby colonies of ·car.ails Retioph'UZlia' gp. I(FU. J.9, Fig. 3) in :l!l:fe position. The upper 
part of this series is farmed of thi.ck-lbedded organodetdta[ iimestones with 
numerou8 brachlQpods Rhaetina gregaria. The brachli<Jpods are eometlmes of roak:
-bu:l1dJ.ng Iilmporta.n.ce. MiIorosoopioalJ.y, ·the limestones .may lbe :flerIJned as brachiopod-
-foraminifer biamicrites (PI. 8, Fig. '5) . .Among arganic fragments, foraminifers of 
the species GlomospireUa fried14 I{)PI. 36, Figs 1-2), Tetr~ oonus ('PI. 41, Figs 
11-12) and PlanUnvoZuta de!lexa (PI. 43, Fig. 7) and brittle star vertebrae cPl. 15, 
Figs 4, 6) predominate. Da!Ik clay slates yield admixture of bituminous matter and 
sometdmes fine debris of pelecypad shells; they 'are 'Ofiten 1lmpregnated wdlth iron 
compounds . . 

Layers 31-33. - Bluish, thick.,))edded, someWhat sandy arganodetrital limes
tones. Biooosparrudites composed of brachi-opod debris and sUbordinate oaids (PI. 8, 
Fig. 6) and biOpelspaNuddtes composed of pelecypoo and ibradblopod debris, pellets, 
ooids, and quartz gra:iJns (pI. 9, FIIg. 1), predominate here. Organic fragmeDts are 
very often covered by onkoHtic coatings or encrustations. Numerous faraminilfera 
are represented by Agothammina austroaZptnG I~l. 40, Figs 4-&) and GIomospireUa 
friedli. 
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Layer 34.-Blue-gray thick ... bedded massive Megalodon limestone. Their 
:surfaces -display numerous sections of shells of Conehodon inf1'alia.s.tcu8 in life 
position (cf. GaZdzicki 197.1). -!MicroscOpically, the ldmestone may be --termed as 

-biointnpelmicrlte composed of gastropod, brachiapod, and cri.naid debris, intra
clasts, and peHeill :(pI. 9, Fig. 2). Spores (Globoch.aete atpioo; PI. 32, Figs 1~2) and 
faramdnifers (GlomospireZla friedli) are sometimes found. 

Layers 35-37. - Series Of carbonat~ deposits. Its lower part is ;represented 
by biomicrite composed of brachiopod debris coated with onkoHtic envelopes (Pl. 9, 
Fig. 3), the middle part - by mlcrlti-c limestone vvith "algal lamination" (pI. 9, 
Fig. 4), -and the upper part - by dolamitic limestone completely devoid of Ol"ganic 
fragments. Faraminifers were recorded -<>nly from the 'low~ part of the series; 
they are represented by Glomos,pi1'eZZa sp., Involutioo gtl8Chei, and Triasina hantkeni. 

Layers 38--42.-A sedes Of ocown-gray, somew'hat ferruginous marls and 
-siltstones -(PI. 9, Fig. 6), sometimes rich in peIecypod debris, and intercalated by 
oolite Llsmest<me layer which llIlay be Ibermed ae -well-sorted oospiIIirlte (pI. 9, Fig. 5). 
No foraminifers were found. -

Layer 42 d.s overlaid by quartzitic sandstones in sedimentary continuity. 
_According to previous lithost.ratigraphic suJbdi'V'isions that quartzltic bed represents 
the base of the Lower Liassic section (cf. Goetel 1-917). Aalalysis of limestone inter
calations occurring above that quart2litic layer showed occurrence of abundant 
faraminiferl fauna with predomination "Vidalina" Ietschnert, the chara<:teristic 
Lower Liasslc species. 

Mt. Mala Swinica (11) 

Here the Rhaetian strata are exposed between Czet""WIOOla !Pass- 8IDJd Mt. Mala 
SwiDica {cf. Text-fig. 1; PI. 1, Fig. 1; and Uhlig (1911; Guzik & KotaDs1rl 1963, 
'lls/llle J.j :K:ilbi:ttlewBkli. 1972, litg. 1). They :fJoo:ttn a :few "SepaI'ate ~ sIli'CES and 
:represent the Suchy Wierch tectonic unit (Bee Iwanow 1965). The Rhaetian strata 
exposed here were studied !by Goetel (19117). In the section anaiysed (;F.ig. 4), there 

.are tec1x:xDli.e PIPS be1lween "lKe\JIP8l"" and Rhaetian, _ and between- Rhaetlan and 
l.J.lass:!c. The Rhaetian series is c. 20 m thick; its striIk:e and dip equal 9Oo/50~. 
Within the section 19 layers are distinguished. 

Layers 1~"-A series compriSing thin-!bedded gray organodetrital limestones 
-with black slate j.n~calations. Microscapicaily, the limestones may be termed as 
gastropod-brachdopod biomicrites (pI. 10, Fig . . 1). -No faraminifers were found. 

Layers 4~. - Well-bedded d~-gTaY limestones, with layers u.p to 15 cm 
thick, on the avenge. The lower part of the limestones yields single megalodontids 

--.and gastropods, the upper part - very numerous orachiopods among which 
Rhaetina gregaria predominates. Microscopically, the limestones may be termed 
as brachiapod hl.omicrdtes (pI. 10, ;Fig. 2). Algae Gir'Uanella mi~uta and Solenop01'a 
Bp. are occasfonallyfound. Faraminifers, very abundant, m-e represented by Glo
mospira sp., Glomoapiretla? pokomvt, G. fr.iedli, and Tol1lPClmmtna? sp. 

Layers 7-10. - A series, about 3 m thick, comprising organogenic limestones 
"WIith black slate intercalations. The lower part of the serIes is represented by coral 
:liznes1xmeg yieldiJng bra.nchecI oolandoes Of RetiophyUia pamclath.rarta BarWw.icz (cf. 

Pl. I, 1!'ig. 2), the upper par,t is -characterized ·by lIDallB occu:rrence of braehWpods, 
Rhaetina gregarla, in certain layers. There are also some intercalations of crinoid 
hiopelsparrudite (pI. 10, Fig. 3). MiC'l"afauna is represented by associations of spores 
-Globochaete - Bp. (pL 33, 1!'1g. 5), single foraminifers (GlomospireUa? pokornlli, 
G. friedli, and TetTata3:is tnflata), and ostraoode9. 

Layers 11-12. ~ A series of thl.dk-bedded massive bluish-gray organodetrital 
limestones. - MaC!rofauna is represented by single brachiopods and gastropods. -
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'Microscopically, these limestones may ·be termed as biosparrudite composed of 
brachiopod and gastropod debris, in places coated with onkolitic envelops (pL 10, 
Fig. 4). Foraminifers are represented by GlomospiTa sp., Glomo8pirella parallela, 
1lIld Tolypammina? Sop. Same fish teeth and elasmcilranch shagreen {"Nurrella" 
·sp.) were found. 

LAyers 13-15. -Bluish-gray, well-bedded, someWhat sandy limestones. Fine 
bracbiopod-gastropod debris OCCU1'S only in the upper part of these limestones. In 
the lower part of the series micritie limestone predommates (pI. 10, Fig. 5). Algae 
AcicUZaria sp. and spores Globochaete alpina are common; whereas foraminifel's 
(mostly Glomospira sp.) occur in somewhat Imlaller amounts. 

LAyers 16-17. - A series of ihluish-gray tbic.k:-<bedded organodetrital limes
tones. iMicroscq>ically, they may be termed as bracbiopod-gastropod biamicrites 
con'te!imng biioclasts. 'WI!th IDIIlkoll.ftic crurts, 8IIld IfiIne qu.aJr.tz gralrui. !No forarn!mjfers 
'Were found. 

Layer/f 18-19. - Bluish-gray massive organodei:rital limestones .. The lower 
PaI't of this series yields brachiopods and gastropods, the upper part - mostly 
.pelecypods. Microscopically, these limestones may be termed as biointrapels
paN'uda,te composed of onkolitized ibLocl.~, intracluts, and peLlets ~Pfl. 10, F.ig. 6). 
ForamIDifers lreprE!Se'Dted .by Glom08pireZla parallela, G. frtedU, and Tolypammina? 
:Bp. (pL 42, Figs I, 7), are fairly common in the lower part of the series, disappear
ing in its upper part. 

Mt. Maly Kopieniec (111) 

Here the Rhaetian strata are exposed on SW slopes of Mt. Maly Kopieniec 
.(Text-fig. 1 and PI. 6, Fig. 1). These strata belong to the Sooby Wierch tectonic 
unit (cf. GUzVk & K<ltail.s.ki 1.963). Outorops <Xf Rbaet1an striata m that region were 
mapped by UbUg {19ll) and Guzilk & Kotanekli (1003, Talble :1) and the strata were 
.described by Goetel (1917). The section analysed, as m thick (Fig. 5), was traced at 
the altitude of 995-1,015.m a.s.1.; strike and dtp equal 1l05°/30oN. Contact between 
the Rhaetian and "Keuper" is poorly exposed. The RhaetianiLias&ic boundary is 
of sedimentary nature (cf. Goetel1917, iPl. ill). Twenty layers are distinguisbed. 

La1ler 1. - Sandstones and red slates of the "KeUiper" are overlaid by thin
-bedded (up to 10 cm tbidk:) gray ldmestones. The limestones may be termed as 
blopelsparrudites composed of brachiopod and criiloid debris, often with onkolitie 
-crusts and oolitic coatings, and with pellets ~L 7, Filg. J). Foraminifers are 
l'epresented by GZomospireUa? pokomy.i, Gkmwspirella paraUeZa, and Frondicularia 
·tDCIOdwMcU. 

La1lers 2-5. - A series of thiok-hedded Me"alodC)n limestones (pI. 6, Fig. 2), 
about 5 m thiek. The limestones are intercalated by slates, brachiopod lumachel1es 
with predominating Rhaetina gregar.ia 1(iPl. 23, Fdg. 3), and coral limestones with 
.Re.tiOphyWa; ~. (cf. Gatdzickd: 119'711). The iIIitmIeii!I1loes yield rich megBliddlanltld lfaam8, 
. -comprising Conchodon infra74asicus {pI. 25), C. goeteU Sop. n. (pI. ~, Rhaetomega-
lodon inci8u8, and R. tatricus Sip. n. {PI. 26, Figs 1-3). Algae are represented by 
·Girvanella mtnuta, AcicuZaria sp., Solenopora sp.; foraminift=l's - by GlomospireUtJ 
jrledlt and Tetrata.:cis inflata. There occur also same ostracodes and numerous 
.coprolites, Bactrvllium ornatum sp. n. ~l. 52, iFigs la, ~) and B. elongatum BP. n. 
(pI. 52, Figs lb, 7). The MegaZodon limestones may be generally termed as bio
lntrapelmicrites composed of bxachiapod, gastropod, and crinoid debris with 
onkolitic .crusts, as well as of intraclas-ts and pellets, and as pelmicrites ric:h in 
·coprolites (mostly BGct7'1/Zlium sp.; see· PI. 7, IFig. 2). 

Layers 6-10. - A series of thick..Jbedded sandy Idmestones with single bra
~hiopodB and gastropods. They may be termed as biooomicrites with numerous 
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quartz grains (PI. 7, FUg. 3). Foraminifers are represented by Glomospira sp., Glo· 
mospireHa friedti, Tetrataxis inflata, and Tolypammina? sp. 

Layer 11. - Bluish-gray, organooetrital limestones, whic'h may be termed 3:> 

biopelspareni tes composed of pelecypod and brachiopod debris {often with onkoUt,c 
crusts), pellets, and large fmgments of !pe'lecY'pod shells {PI. 7, FUg. 4). G£omospira 
.sp. is fairly common. 

Layers 12-13. - A series of thiok-bedded sandy limestones. Its lower part 
yJel-ds numerous pelecYlPOds, among which Pecten sp. an1d Placunopsis ® . pre
c:hdmJiIna1e; the ~ (p8t1'1t yieLds s.iJn~le megailOd<mtids, whi'Ch l8!re fQbservaible in 
sheH-sections displayed by surfaces of limestone layers. Innumerous foram.inifers 
are represented by Glomospirella -paraUela and GlomqspireHa sp. 

Layers 14-18. - Blu.is h-gray thin-'bedded limestones rich in pelecy·pod shell 
d ebris, intercalated by slates. The limestones may b~ termed as pelecypod-cI'inoid 
biomicrites (pI. 7, Fig. 5). Foraminifers Glomospira sp. are occasionally found. 

Layers 19-20. - A series of sandy ~pelecypod) lumachelIe limestones (PI. 7, 
Fig. 6), about 2 m thiok wit'h Lopha haidingeriana (PI. 23, .Fig. 5) predominating 
here. Single fish teeth and elasmobranch Shagreen ("NurreZla" sp.) occur here, but 
there are no foraminifers. 

The layer 20 ds overlaid in sedimentary continuity iby a series of Lower 
Liassic sandstones with some slaty ·intercalations. Basal surfaces of the sandstones 
sometdanes m®lay rriumerous oole markings relaJted to l ilfe activities of starfishes 
and ophilN'oids ({see PI. 24). 

Fig. 6 

Ex,PO!StIlre df the !R'hae!1ian (decpoodtts a[ong he (I'oadcult neax Javor:iJna. (Lysa Polan.a. -
TabranskA Lomnica 'highway, section IV in Text-fig. 1, ipresented in d e1aills in Te:lOt

-iig. 7) 

TK - '''Keu:pe;r'', TR -lRhaetian, En - Nummulite Eocene 
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Javorina (IV) 

Outcrops of Rhaetian strata" in the" region of Javor-ina were "mapped by 
Uhlig (1.911), Andrusov (1950, Table 5), and Fusan & al. (f983). The most complete 
section of the Rhaetia"n is here displayed by the rOO-dcut near Javorina (Figs 1 
and 6). The section analysed comprises about · 20 m of Rhaetian strata, the strike 
aDd dip being equal 100oMOCW ~g. 7). Contact with the ''lKeuper'' 1s poorly visible 
btPt its sec:llimeDltalry nature maybe littlrfE'lTed. The ·uppermost .Rih.aati!an is ~dant1y 
overlaid by the Nummuldte iEocene. The Rhaetian strata belong to the Skalki (G~sia 
Szyja) ted1Kmjjc 'Ilmt (et. Aml.t'lUiSov 1~1I). IW:irtlhiJn this section '19 layellll' sire 
distinguished. 

Layer 1. - Greenish-red · slates of the uppermost "IKeuper" are ovelaid in 
sedimentary continuity by the first layer of dark-blue Rhaetian limestone. The 
limestone may ibe microscopically ch81'actecl.zed as birioos;parenlte composed . of 
pelecypod-gastropod debris, oaids, ·and pellets. Foraminifers OCCUJ,'1"ing here are 
xep1"ESEIlted by Glomospjre'Ua /ri.edU. AUathammma av.stroa.z.piTIa, and Invotuffna 
tenuis. 

Layers 2-3.-A series of bluish-gray, well-lbedded JJmestones. Brachiopods, 
mostly Rhaetina gregaria, are numerous in the lower part of that series; upwards 
they are replaced by gastropods and pelec1lPOds. Microscopically, these limestones 
may .be termed as mostly Ibrachiopod-pelecypod biomicrites (!pI. 14, Flig. I), and 
Partly as intrapelnrlcrites. The lower part of the series yields foraminife!'s Gtomo
spiretla.? pokornyi and G. jriedlt, whereas its upper part-representatives of In
volUltiJnidae dncludhlg InvoZutina communis, TrochoUna pe1'modisccXde8, and TrUzrina 
hantke'1l4 (pI. 49, Fig. 1). 

Layers 4---{). - A series of thiclt-<bedded, sometimes somewhat sandy Mega
Zodon limestones, about 4 m· thick. Surfaces of layers display numerous sections 
of megalodontld shells referable to the genus Conchodnn. The Iowel' part of the 
series is intercalated by a layer of dark clay slates about 20 cm thick. Admixture 
of detrital quartz somewhat increases towaa:ds the top of the series. The upper 
part of' the series is also enriched in crinoid debris (pI. 14, Fig. 2). Algae, Soleno
pora Sip. (pI. 31, EUgs 1--4) and ActcuIaria sp., are fattly oomman; foraminifers 
(mostly Eartandta sp.) are scarce. 

Laye1'S 7-13. - A series· of well-bedded limestones about 6 m thick. The 
series is a few times intercalated with clay slate layers, 20--30 cm thick. The slates 
are completely devoid of organic fragments. The lower part of the limestone 
series is represented by pelmicrite (Pl. 14, Fig. 3), the middle and upper parts -
by biopelsparenite composed of pelecypod-gastropod and crinoid debris, pellet.~, 

and innumerous ooids. Foraminifers ~e primarily represented by Gl.omo6pirella 
friedU, G. paraUeIa, Agatha~mtna austTootpina, and TetTataxis intIata. 

Layers 1~16. - Bluish-gray organodetrital limestones with numel'ous bra
clrlopods (mostly Rhlletina gregaTta); intercalation of dark slates 20 cm thick. 
MicrOSCopically, these limestones are mostly represented by biopelmicrites composed 
of brachlopod and c:rinoid deb.rJs with onkolitic crusts, as well as of pellets.· 
Foraminifers are represented" by Agathammina austroalpinll. 

Layer 17. - Megalodon limestone layer over 0.5 m · tbick. The surface of the 
layer displays numerous sections and fragments of shells of Conchodon inh"a
ltasicus. This limestone is represented by biospareruste oomposed" of pelecypod
-crinoid debris and ooids. Among foraminifers, GIO'l'l'lDSptreUa triedZi and TriaBCna 
hantkeni predomdnate. Sparitized ostracodes are fairly common. 

Llllle1'B 18-19. - Limestones, represented mostly by pelecypod biomicrite with 
very fine quartz grains .(pI. 14, Flg. 5) and biooosparenite composed of pelecypod 
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debrls, ooids and innumerous quartz grains (PI. 14, Fig. 6). In the upperm.oet part 
-of the Rhaetian the contribution of detrital quartz martkedly increases, whereas 
foraminifers almost completely disappear. Single f-orms of GlomoqrireZZa frtedZi 
and AZpinqphr(J{1mium pe-rforatum were found here. The top part of that section 
is partly eroded and discordantly overlaid by the INummulite Eocene. 

Szeroka Bielska Pass (V) 
The Rhaetian strata are exposed here on southern slopes of Mt. Placzliwa 

SkJa~ ~1Il Voio<:Da) din !f1I:Je l£lr1ea- of Szmob 'BIiehsikia FIasIS (Sir1cike sacDo) Text
-fig. 1 and PI. 2, Figs 1-2). The outcr.ops were mapped iby UhHg (1001) and sub
sequently by Sokolows'kil. (1948, PIs 13---'14), and the Rhaetian strata were briefly 
characterized by Sokolowski (1948), Borza (1959), (lIJIi§ik & at. (1960), and Kochanova 
(1967). These strata belong to the Havran tectonic unit {cf. Mahe1, Buday & al. 
1'968; iK.siWkiewicz 1972); stntke and dip equal 90o/30~. Contacts of the Rbaetian 
"trata with the ''lKetiper'' and iUiassic are of _ sedimentary nature.' The strata 
slightly exceed 10 m dn thickness ~Fig. 8). Seventeen layers are distinguished. 

Layers 1-3. --:Reddish-vdolet and gray slates of the uppermost ''lKeuper'' are 
overlaid in sedimeRtary continuity hy thin bedded, dark-gray, .slightly sandy 
limestones with black slate intercalations. The lim~stones are mostly represented 
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Detaj[ section of the Rhaetian deposdts -at Szeroka Bielska Pass (V in Textt-fdg. 1); 
explanatIons the same as for Text-fig. 3 
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f 
I 

1 - Exposures of -the Rhaetian deposits (TR) between Czerwona Pa sand t Mala 
$winlca; the investigated. section (11 in ,Text-fig. 1, .presented in Text-fig. 4) 
.situated in a tectonic slice betWeen he "Keuper" (TK) and' Lowei' ~as~~ (L1)·. 

2 - Fragment at .a branched ,ooIlOlly of RetiophllUia paraclathrata .RonleWicz ' ~rom 
layer 7 Ut Mt. · ala $wlnica seotion (11). 



ACT GEOLOGIC A POLO ICA, VOL. Zt A. GAZDZICKI, PI. : 

1 - Southern slopes ,of Mt. Placulwa Skala (Zdiarska vidla) and Szel'oka Bielska 
Pass NUh -the Triassic-Llassic sequence (TK - "Keuper", TR - Rbaetian, LI -
Lows Liassic). 

2 _ Close-up view of the preceding photo: localization of ( he investigated section. 
at Szeroka Bielska Pass (V oin Tex,t-fig. I, presented in Text-fig. 8). 



ACTA GEOLOGICA POLONIC , VOL. U . GAZDZICKI, Pt 3 

- Top surface Q1f the coral-limestone ayer with Astraeomorpha crassisepta Reuss 
and Re'tiophyUia osp. at SZel"oka Bie1ska Pass (section V, layer 11) . 

.2 - Top surface of the Megalodon-limestone ·layer with Conchodon infraUasicus 
Stoppani at Szeroka Bielska Pass (section V, layer 12). 



ACTA GEOLOGICA POLO ICA, VOL. 2. A.GAZDZICKI, PI. • 

'1 :..-. 'Soutb-westet'n Slopes of Mt. P,alenica Lendacka :near K do-liDa (l,ysa Polana -
Ta rallS'ka Lomrtioa b' hway) with the Triassic-Llassi sequence ,(TK - "Keuper", 

. '1'R - .Rhaet.fan, L, - Lower Liassic). . 

2 - Close-up view of the 'P"r~ceding -photo: ocalization of tb'e investigated section 
at Mt. Pateniea Lendacka (VI' Text-..fig. 1, presented !in Text-fig. 9). Rectangl
ed are the P8l!ts presented in: Cl - p.t 5, Fig. 2; b - PI. 5, Fig. 1. 



ACTA GEOLOGJCA POLONICA, VOL. : 1 A. CiA2.DZICKl, Pt 5 

1 - Exposure of thick-layered I(C. 1.5 m) organodetrilal Li.m stones.in the upper part 
of Mt. PalenicaLendacka section (b in Pl. 4 Fig. 2). 

2 - Thin "'layered limestones witb Ishale in ercalations overlying dolomites (d) in the 
lowermost part of Mt. PalenicaLendacka section (a ,in PI. 4, Fig. 2). 



ACTA OEOLOOICA POLO ICA, VOL. 24 

1 

A. OAtOZlCKJ. Pt 6 

I1t.HAtr .~OPIENIEC 

1171m o.s.l 

1 - Occurrence zone of the Rhaetian depos~ts in the reversed, Triassic-Liassic 
ilSequence (T" - "£euper", TR - Rbaetian, L, - Lower Liassic) on sou tb
-we.stern slopes of Mt. Maly Kopieniec (section 111 in Text-Lig. 1, presented in 
Text-fig. 5). 

2 - Megalodon..Jimestones in Mt. aty Kopieniec seotion {Ill, layer 2): a 'Iich as
semblage 'of the megalodon.tids collected from a bin mady intercalation (ar
'l'owed). 



2 
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ACTA CEOL001CA 'POLO ICA, VOL. 24 A. OAZOZICK1, PI . ., 

Mt. Maly KopienJec section (Ill), X 7 

BlopeparrudJte composed of brachlOJ)Od and crlnold debris, parUy witll onkoUUc 
crusts and oolitic coatings, and with p !Oets; layer 1. 
Pelmlcrlte w.ltb numerous coproUtes Bactl"lllllu1I'l sp.; layer 2. 
BlooomicrJ\e with numerous quartz raLns; layer 8. 
Blopelsparenlte composed ,of pelecypod and bracblopod debris (oUen with onkoUtlc 
CrUSlS), pellets and greater fragments 01 pelecypod valves; layer Jl. 
Pelecypod-crlnold b[omlcrltej layer U. 
Sandy, lumacllelle (pel cypod) llmettonej layer zo. 
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1 
Z 
3 
1 

S 
8 

Lejowa Valley section (1), X 7 

Marly shale with nne orga c debris; layer 1. 
Intrapelsparrudll.e with grealer Inlr cJa51$; layer 8. 
Crlnold blosparlte; layer 11. 
BloLntrapelmlcrltc composed of brachlopod, gastropod and crLnold debris wllh onko
Utlc crusts, as weU as of Inlraclasts and pellets; laycr 20. 
Bracltlopod·foramlnlfer ,blomlcrlte; layer 211. 
BlooosparrudJle composed of brachtopod debris and subordJnate oolds; layer 31. 



ACTA GEOLOGICA POLO. ICA, VOL. 2. A. GA~DZICKI, PI. 9 

2 

3 • 5 
6 

Lejowa Valley section (1, cnt'd), X 7 

Blopelsparrudlte composed of .peIecypod and brocltlopod debris, pellets, oolds and quartz 
groIns; layer 33. 
Blolntrapelmlcrlle co~o$ed of gastropod, bracltlopod and crlnold debris, In~raclasts 
and pellets; layer 34. 
Blomlcrlle composed of brochlopod deb-Is coated wltb onkoUUc envelopes; lay r :So 
, Icrltlc limestone wUh "algal lamlnotlon"; layer 16 • 
Well-sort d Oospol'ite; layer 41. 
SUtstone; layer tZ. 



ACTA OEOLOOICA POLONICA, VOL. 2{ A. OAtDZICKl, Pt. 10 

Mt. .Maia Swilliica section (lI) , X 7 

1 Oastropod-braehlopod blomJerHe; layer 2. 
2 BraeblopOd blonucrlte; layer 4. 
a Crlnold blopel.sparrudltej layer 7. 
4 IBlosparrudlte composed 01 bracblopod aDd gastropod debris, lD »1 ces coated wJtb 

onkol.lUc envelopes; layer H. 
5 ' crlllc Llmestone (cut by tylolltes); layer Jf. 
e BlolntrapelsparrudUe compo ed Of onkoUtlzed bloclasts, Inlraclasts and pellets; layer 19. 
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1 
2 
3 
4 
$ 
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S~eroka Bielska Pass section (V), X 7 

,Gastropod-bracl1lopod blomJcrlle; layer 4. 
Pelecypod-brachlopod bJomlcNte; layer 1. 
BrachJQPOd-coral blomlcrUe; layer 7. 
BlomJcrlte containing greater pelecypod debr with onko tic crusts; layer 8. 
BrachJo~ bJomlcrlle conLalnlng bloc1aslS WIth onkollt1c crusts, nd small quartz 
graw; layer 10. 
Blopelmlcrlte composed of brocblopod, gaatropod and crinold debris, as well os of 
pellets; layer 13. 



ACTA CiEOLOCilCA POLONlCA, VOL. 24 A. OAt.DZICKl, Pt lZ 

Mt. ~alenica Lendacka section (VI), X 7 

1 LamJnllted I1meslone composed 01 caJcarenJte/caJelluUle rbylms; layer 7. 
2 Blooo parenlte compo cd of brachJopod debris and well-sorled oolds; layer •. 
3 Icrltlc IImeslone with fare brittle-star vertebrae, sharply overlaid with bracblopod-

blopelmJcrl1 ; layer IS. 
t BlopelsparenJte composed ot strongly crushed bloclos s (mostly bracblopod debris). 

and lecal pellets at the bottom; layer lB. 
:; Peleeypod blomlerite; layer lB. 
6 Crlnold blopelmlcrlte wltb Pentocrfnu ould s; layer 37. 
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1 

2 
8 

4 
5 

f 

Mt. Palenica Lendacka section (VI, ent'd), X 7 

8Iolo~ropel$poren1te composed or pelecypod and crinold (Pen.'acrinlU) debris. small 
Intractastsc pelle ts. and tew oolds; layer 39. 
SUty blom crHe; layer ID. 
810lntramJcrlte composed of brachJopoc\, crlnold, algal (Solenopora) debris with onko
Utlc crusts, as well 8$ of IntrocloSls and pellets; layer tl. 
8uch.lopod blooosporenlte; Joyer 4.Z. 
810peJm1crlte composed of brocblopoc\ and c:rlDold debris with OD.kOUtic: crusts. os well 
as 01 pellets; loyer f2. 
Crlnold blopeispar nIle; layer 14. 



Acr OEOLOOICA POI:.ONICA, VOL. 24 

Javorina seotion (TV), X 7 
BraclUopod blorrucrlle (cut by a small mlcrotaull); layer 3. 
Sandy. crlnold blop lmIcrll ; layer 6. 
PeLmJcrlle; loyer 8. 
Oolntrablomlcrhe; layer H . 

• OAt.DZICKI, PI. 140 

1 
2 
3 
4 
5 
a 

oPelec),po<! blomlcrlle wltb very Line Quartz groins; laycr 19. 
BlooosparenJte composed or pelecypod debris, oolds and tew quartz grains; lay r 19_ 



ACTA GEOLOGICA POLO 'ICA, VOL. 24 A. GAtDZICKl, PI. 15 

1-0 - HoJotburlan sclerltcs Thaalla sp. In thin sections; Javorlna (lV, layer 2), X 120. 
4-8 Brittle tor vertebrae, probably of Ophiot pi bartrCllldl LanquLne, In tbin seCtions, 

X to: f loose ven bra, LeJowo Valley U, layer 21); S vertebra 5 an oold core, nleols 
crossed. LeJowa Volley (I, layer 41); B loos vertebra, nJeots crossed, L Jowa VoUey (t, 
layer 21); 1 verlebra wltb onkoUtle enveJope, nJeols ero s d, Slrlltyska VoUey (Xl); 8 
vertebra with ooUUc coating, n1cols cro sed, Le,owa Volley (I, layer 20). 

11-11 - Echlnold prlekJes In Iransverse secllons; Lejowa Valley U, layers 11 and 33), X 70. 



ACTA OEOLOOICA PO ONICA, VOL. U A. OAZ ZICKI, PI. 16 

1-5 - Idiomo hie crystals .of a uthigenie quartz in biopelsparite; ·Lejo-wa Valley, X 80. 

6 - BiopelsparHe w.;th .numerous id·omOllPhie erysta!s of .authlgerue quartz; Le-jo

wa V8.\Iley. X ~O. 
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by brachiopexi-glaStropod bLomlcriJtes yielding· si;ngle ror~ Nod08aria B,P. and 
Planiinvoluta deflua. 

Layers 4-5. -Derk-gray, sometimes thick-bedded l:i:IDestones very rich In 
arganic remains. The lower part of the series is farmed of gastropod-brachlopod 
biomicrite (PI. 11, Fdg. 1), the upper part - of pelecypod IumaC'hel1e. Foraminifers 
are represented by ToZtlJXlmmma? sp. only . 

. LAyer 6. - Intercalation of black clay slates devoid $)f any organic fragments. 
Layer 7. - Dark-_ay . well-bedded brachiopod.-coraJ. limestones with Rhae

Una gregaria and RetiphllUia ap. (see Plo ILl, Fjgs 2--(3). The Hmestones also yield 
algae GirvaneZla mhwta, :f.orllJIliclters ToZypamwna? sp. and single Siparitbed 
ostracodes. 

Layer 8. - Megalod~ limestone layer 0.5 m thick, represented by biomlcr1te 
composed of pelecypod and crinoid debris coated with onkolitic envelopes (pL 11, 
Fig. 4). Foraminifers GlomospireU.a? pokornyi are vrsry numerous. Single algae 
(GirvaneUa minuta) occur. . 

Layers 9-10. -iPelecypod lumachelle with Lopha haidingeriana, passing 
upwards into lrachiopod-gastropod biarDicrUe containing onkolite-encrusted bio
clasts . and fine quartz grains GP!. 11, IF.ig. 5) • . Foraminffers, very . numerous, are 
represented by GZom.osptreZla? polwrntl'i. GZomospireZla sp.; and ToLypammtna? sp. 

. LaYer 11. -CaraJ.-Jimestone layer 0.40 m 1:bfcis:, it yields AstTaeomorpha 
crassi8epta and Retiophyma sp. {PI. 3, Fig. 1). 

Layer 12. - Megalodon limestone layer 0.50 m tilick; it yields Conchodon 
infTaUasicus (PL· 3, Fig. 2) and very numerous foraminifers represented by GIomo
BpireUa? pokornvt (see PI. M, Figs .J. and 3) and. G. paraUeZa. 

Layers 13-17. -A series of dark-gray, well-bedded limestones with black 
clay slate intercalations, about 3 m thidk:. Lower part of the series is repre.gented 
by biopelmicrite composed of braclriopod, . gastrOpod, and crinoid debris, and of 
pellets (pL a, Fig. 6). The biopelmicrite passes upwards into sandy gastropod
-clinoid biopelmicrite. Algae (Acicularia sp.) are faddy common, whereas fora
minifers (Agathammina austroaZpina). 06tracodes. and small fish teeth are occasion
ally found. 

Layer 17 is overlaid by a series of sandrt-olH!S with gray slate intercalationS. 
During the fieldwork thiS series was assigned to the Lower Liassic on the basia 
of lithological premises. ·However, microfauna found in limestone intercalations 
occurring in the series comprises foramln:l.fel'6 GlomospirelZa friedU, characteristic 
of the Rhaetian. Thus, this sandstone-slaty series overlaying layer 17 should be 
assigned to the Rhaetian. FU!l"ther studies are necessary for precise delineation of 
the RhaetianlHettangian boundary. 

PaZenica Lendacka (VI) 
Rhaetian -outcrops ·in the area of Mt. Palenica Lendaoka .were mapped by 

UhUg (1911.1) and m.are recently by Futlan & al. '(1963). Rhaetian strata outcrop here 
on SW Bilopes of .Mt. iPaIendca Lendadka . IDe'ar iKarIdolina {Tex·t4.ig. 1, and PL 4, 
Figs l-i2). They were It'eported by Uhlig 1(1897), · Goetel (lJ9017). and Kochanova 
(UI67), but Q detailed descraption of the se~ion is still lacking. The present study 
showed that it is the best section of the Rbaetian in the Tatra Mts. The Rhaetian 
strata exposed here <are c. 80 m thidk: and belong to t'he Palleniooa ~Bu~) ud 
(Borza 1959; iMahel, Buday & al. 1988). Contacts at. the Rhaetian with the un~er
lying "Keuper" and overlying Uassic are of sedimentary natUa:'e. ThE! section 
studied (Fig. 9) was traced at the altitude 01 90().......960 m a.s.1. The strike and dip 
equal 2G-30oI27°E. Fourty Dine layers are · d:istinguis~ within the section. . 

Layer 1. -I.dght-colared, massive dolomltes of the uppermost ·"Keuper" (cf. 
Pt 4, .Figs 1-2; Pl. 5, Fig. 2) are overlaid kl sedimentary continuity by 11:" 
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dolomitic limestone layer 0.30 m thick. This limestOnE; layer yields single fora
mdnifers ddenti:fled as F7'ondtcula7"ia woodtvardi and Agathammina a1L8'troalpina. 

La1lers 2-10. -A series of dartk-gray. limestones with light-colored dolomite 
and black .slate intercalations, about 8 m! thicl!:. They are mostly laminated 
limestones composed of calcarenitelcalckUdite rhythms OPt 12, Fig. 1), and· bio
oosparenites composed of brachlopod, gastropod, and crinoid Qeb.ris with admixture 
of well-sorted oaids · (PI. 12, Fig. 2). Foraminifers, very numerous, are represented 
by Agathammina a1L8'troiUpina (Pl. 40, Figs 1--43, ·7) · and single involutinidB. 

lA1Iers 11-18 .. -A series prlmadlycomposed of well-bedded (up to 0.30 m 
thick) dark-gray limestones with slate dntercalatlons, about 10 . ml t hicl!::. The 
limestones . yield numerous brachiapods (mostly Rhaetina gregaria) and pelecypods 
(Homom1la kl1'Iia.na; ~ee PI. ~O, . iFJg. 5; and Bhaetavicula contorta). Microscopically, 
the limestones may be termed· as micri:tic limestones w,itb rarebdttle star vertebrae, 
brachiopod biopelmicrites (iPl. La, ;Figf 3), and biopelsparerrltes comPosed of 
strongly crushed bioclasts ,(mostly brachiopod debris) and fecal pellets at the base 
(PI. '12, Fig. 4), a6 'Well as ,pelecYPod lbiomicrWtes 4Pl .• 12, .Fig. 5). ·Faramindfers, very 
numerous, are represented by Agathammina austr.oalpina, Ophthahnidium .sp. (pI. 
·38, Fig. 8), and Tolllpammina aU. gregQria (PI. 42, Fig. 5). Ebh teeth are al'3o 
common. 

La1lers 19-23. - Bluish-gray organodetrital ldmestones with· dark slate inter
calations. The Limestones are mostly represented by biospll'rl'udide cOmposed of 
brachiopod, crino1d, and gastropod debris sometimes coated 'lMith onkolitic envelopes, 
and of pellets. Single foraminifers, FrondicuZana wood1Dllrdt and Nooosaria sp., 
were found. 

La1lers 24-28. - A series Qf thin-bedded limestones with dark slate inter
calations. These limestones are represented by miorite and pe1micrite limestones . 

. The contrilbutian of detrital quartz marlkedly increases tn the upper part of the 
series. Single algae, GirvaneZla minuta, were also found there: 

La1lers 29-36. - A seroies of commonly thick-bedded, bluish-gray, organo
genic limestones with slate intercalations, about 20 m thidk. The limestones yield 
numerous bracbioporls (Bhaetina gregaria; see IFI. 20, Figs 3-4), pelecypods (Con
o'hodon infra~iasicus), cora'ls (Pamiroseris rectUameUosa; see PI. 18), single gastropods 
(1 ZllgopZeura sp.; see. iPl. 20, Fig. 2), and occasional stmfishes. Algae (G*rvanelZa 
mtnuta and Solenop07'B sp.) and spares (Globochaete alpina) are fairly common 
here. Sponge spicules, ostracodes, holothurian sclerltes, and fiBh teeth are occuio
nally found. Foraminifers are represented by GlomosptTella? pokom1li, G. friedli~ 
Agathammi~ austroaZpina, Planiinooluta carinata ~. 42, Fig. 6) and single in-
vOlutinids. ' 

Layers 37-41. - A series of thick:-bedded and somewhat sandy . limestones 
(cf. PI. 5, Fig. ,1), about 15 m tbick. They are mostly developed as crinoid bio
pelmdtcrites 'W1iMl PefrIttacri'1llU8 IOL'!I!'icleB (Plo .12, Fig. 6), b!OI.nltIr~ COIIIIPOfiIeCi 
of pei«ypod and c:rinokl <febris, small intrelclasts, pellets, a.nd ooids (pl. 13, P1ig. 1), 
as well as by bialntramicrites (PI. 13, Fig. 3) and silty biOmicrites(pl. 13, Fig. 2}. 
Faranrloifers, very numerous, are il'eprESeJlted by Glomospira tenuifistula, Glomo-
8PireUa friedli, Agathammina austroatpina, Tetrata:llis inflata (pI. 41, iFig. 7), and 
FroncUcuZaria woodwardt. Algae are represented by Acicularia &p. and P1ICTl.O
iKwtdium? eomesozoic1Lm. 

Layers 42-43. - A serdes of gray organodetrltal and organogenic limestones. 
Its lower part yields numerous brachiopods (Bhaetina gregaric), whereas the upper 
part - oorals wd.th predominalting specdee Astraeomorpha crassisepta (pI. 19, Fig. 2), 
and single gastropods (ZlIgopZeura sp.). The limestones may be termed as bra
chiopod biooosparenites GPI. 13, ng. 4) and 'biopelmicr.ites, composed of brachiopod 
and crinoid debris with oDlkolitic Cl'usts · and of some pellets (pI. 13, · Fig. 5). Algae 
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are represented by SoienopoTtJ &p. and Acicularia Sp. 'FQraminifers are numerous, 
represented; oby Frondtcularia woOdwardi, GZommpira sP., GlomospireUa sp., Aga
thammina"austroatpina, Tetrata:clSinflata, and Pla1lliinooZuta dellexa. 

Latins 44-49. ~ A selies of' conmionly thick,;bedded, gray sandy limestorie~, 
about 20 ' ni thick. BradrlOpods 'and gastropods ' are fairly common;.pelecYPods 
Occur in subordiriate' arilo'unts; The lilmestones' may be termed 'as' biopelsparrudltes 
cori:ipo6ed of pelecypod' aDd braC'hiopod debris, ooIds; and qru.artz grains, and as 
crinoid . biopelspai-en1tes . (pI. . 1'3; Fig. 6). FOI.'aminifers, primarily . represented by 
T1'iarina hantkenl (PI. 49, Fig. 2), Aga~hammtna? sp. WI. 40, Fig. 8), and Frondi
cularia woodwardi a!"e very common. Algae Acicul4ria Bp. occur in subordinate 
amounts. 

The layer 49 is averlal,d by a typical Lower .L1assic series comprising gray 
marly slates and coaree-gramed 9!l~s. 

Comparative sectiOns (VII-XV) 

Jurdiiova Valley (VII) 
Bhaetian . Oll.tcrops in the Mea of. J.uratiov:a Valley were mapped. by Bac 

{1971, Figs 2-4}. The Rhaetian strata belong to the Bobrowiec tectonic unit (cf. 
Fig. 1 and Bac 1971). Contacts with the. underlying ''lKeuper'' and overlying Liassic 
are of sedimentary nature. The Rhaetian strata are poorly exposect; which makes 
it difticult to distinguIsh lithol-ogical members or to trace lit'hologicaI botmdaries. 
The Rhaetian !is represented by 20 m series of dark-gray, and occasionally blwsh 
limestones with black slate intercalations . . Lumachenes with Lopha haidingeriana 
and Pecten sp., and crinoid limestones are fadrly common. Intercalations of hematit~ 
ooids are sometimes:found (cf. Kllmd!: 1959). Thl'n-section analysis showed that 
pelecypod biosparrU<iites, crinoid biospadtes, and oosparites predominate. Fora
mindlers are reprarent.ed by AmmodtioscuB ~. (,PI. 51, FigS· 1-4), GZomospireUa sp., 
Frondicularia woodwanii, .and Aust7'ocolomia sp. (pJ.. 39, FJ,g. 12). Ollher arga,ni'c 
fr.agments found Incl·ude holothurian 6Clerltes of the genus TheeUa, moulds 01 
smaM. gas1i.'opods (Pl. 51, Figs 5-6), and elamnobrailCh shagreen ' ("NurreZZa" 91>.). 

Jaworzyna Alp (VIII) 
Rhaetian strata of the Bobrowiec tectonicU:nit are also elq)OSed in the 

central part of Jaworzyna Alp (cf. Fig. 1; Guzik 1.Q59a; and Bac 1971, Fig. 3). He:e, 
a series of dark-gt'ay Rhaetian limeston~, 'U!P to Hi m thick, gradually :replaces 
''Keuper'' dolomites. Dark-gray limestone intercalatioo become progressively 
thicker and more common. upwards, and finally thiok liDlestone layers with sub
ordinate black slate intercalations prevaU. Similar con~ct between the "Keuper" 
and Rbaetian was found at Mt. Palenica Lendaoka ,(cf. Fig. 9). The basal pal't 
~f the Liassic is represented by f!jray slates with sandstone and spotted limestone 
intercalations (cf. iBac 1971). 

The Rhaetian s4'ata are represented by biopelsparrudites composed of 
pelecypod and . brachiopod debris, pellets, quartz gra.ins, clinoid biospadte. and 
intrapelsparrudi~e with large intr-aclasts. Foraminifers are fairly numerous, and 
usually represented by GZomospira 1tP., GZomospireZla friedU. Aust,.ocolomia SP .. 
PlanUnooZuta deflexa, 'and Inoolutina gaBchei. Algae, represented by Girvanella 
minuta and SoZenopora sp., occur in subordinate amoU:nts. 

Mt. Gladkie Uplazia1iskie (IX) 
Rhaetian strata are here exposed in a narrow belt, . about '10 m wide and 

S'tr(1tc!hiJng ailloog SW sLocpes'Of 1Mt. ffiadk.ie tJ1IH,a;z.:iam4de (et. Fdg. 1; Guzik illJ5l9c; 
K~sk:i. 1966, Table . 1). Contacts of the Rhaetian with underlyfug "lKeuper" and 
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overlying Liasslc are of sedimentary nature. The Rhaet:l.an is represented by 
dark-gray . limestones with occasLonal slate .interca1atiollB. l\lkroscopically, the
limestones may be termed as brachiopod blomi~ites containing bioclasts with 
onkolitic arus-tB, and as IBlIDdy crWnoid biqpelmicrites. Foram:lm.fers aTe very comman~ 
and they are represented by GlomoBpira ' ten:u4fi8tula, GlomospireZla? pakomf/i, G. 
frtedU, GlomoepirelZa sp., AlpitllOPhragmium perfaratum (PI. 4a, Fig. 3), Agath4m
mtna? sp. (PL 40, Fig. 9). Algae, mostly Sol.efwpora sp., are markedly less numerous. 
Among other Ol'ganic fragments, brittle star vertebrae and holothurian sc1erltes. 
are found. 

StrqZyska Valley (X-XI) 
Rhaetian strata aTe rep-resented tw4ce in the profUe of Strilzyska Valley 

(cf. Fig. 1; UhHg liUl; Kotamild 1003, Fig. 6; and GuzIk & Kotaflski 1963, Table I), 
the repeated series being related to two separate tectonic slices. The Blhaet:l.an at 
the locality Str~yslta Valley (X) belong·. to the Samkowa Czwba tectonic unit. 
and those of the locality str~ys'ka Valley ~XI) - to the GrzeSk6wki tectcmic sldce 
(cf. Guzik & Kotanski 1963). . 

Locality (X). A series of daM-gray organodetrital and organogenic limestones. 
about 3 m thick, ' the top pan of wlrlcl1 yields numerous megalodontids, mostly 
of the species Conchodon tnfraliasicus. !l.VLicroscopically the ilimestones may be 
termed as biaf1?,trapelmicrites composed of brachiopod, gastropod, and crlnoid 
debris with onk<llitic crusts, as well ' aB . of intraclasts .and pellets. Some of the 
limestones lIDay also be termed as pelecypod-.crinoid biomicrite. These rocks yield 
single algae GirvaneUa minuta. and spores Globochaete alPna; there are ako 
some foraminifers, as Fr01l.dfcularia woodwardi and Glomospim sp. 

Locality (Xl). A series of well ... bedded bluiS'h-gray llmestones, about 4 m 
thick, . the lower part of wblch is built of crmoid Umestones, the upper part - of 
megalodontid limestones. The limestone iJ.ayers are 10-4S0 cm thick; strike and dip 
equal 1050 /50'W. Microscopically they may be termed as crinoid biosparites and 
biointrapelmi<milte .cunposed of brachfopod, gastropod, a«ld ' crinoid debr'.Is, iatlra
clasts and pellets. Th~se rocks yield single foraminifers of the families Ammo
discidae and Involutinidae. The Rhaetian! strata are overlaid by a series (If 
IJIas&ic slates and sandstones with limestone intercalations. The limestone inter
caLaitDcal:s yi€!Ld numerous fioInatndlld!felrs, such as "Vtda~ina" lesi8chtne:rj, Inootutina 
farinacmae. I. cf. 'Uassica, I. cf. turgtda ~l. ' 47, ~gs 4-5, 7-8; PI. 50), characteristic 
of the Lower Liassic (leischneri Zone) (cf. Flg. 1:2). . 

St6lnia (XII) 
Rhaetian mata are here ex!POSed an SW slopes of St6l1n.i.a hdll (cf. Fig. 1; 

and Hallcki 1955, Flg. 1; Guzik & !ltotaMki 1963, Table ;1; Kwiatlrowski 19711, F.igs 
3 and 9). They. comprise dark..,blue organodetrital limestones up to 10 m thick. 
Microscopically they may be termed as blopelsparrudites composed of brachiopod 
and crfnaid debris, partly with onkoJILtlc Cl'1lSts and ooldti>e ooa.tings . and with 
peIletS. Lower part of this funest-one series yields numerous subangular grains 
of detrital quartz, up to 0.2 mm tn diameter. Foraminifers FTondicuZoaria woodwardi 
and PlaniintJoluta defle:z:a (pL 43, Figs 4-5) are occasionally found. 

Mt. Przednia Kopa (XIII) 
Rhaetian st:r:ata are exposed cbe to the suanmit of IMt. Przednia Kopa (cf. 

Fdg. I, and Uhllg ],91-1) and represented by da!l'k-gray massive limestones with 
Rhaetina greg~ • . Microscopically, the limestones may ~· teTmed as bracbiopod-
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-crInold biomicrites containlng bioclasts with onkolitic crusts and fine quartz grains. 
The limestones yield spme6 Gwbochaete atpina, and foi-amIin:I!fers GZomospira tenui
:/iBtuZa and FrondicuZaria woodwardit. Ostracodes and brittle star vertebrae . are 
fairly common here. 

Polana pod Woloszynem (XIV) 
Rhaetian strata ware exposed here '(cf. Fig. 1) by earth works (Glazek 1962b; 

:L963, Figs 1-2); they are represented by thin series of darit..blue organodetrital 
Hmestones with black slate intercalations. The series compr.iBes numerous inta-
calations of pe1ecypod lumachelleswith RhaetaWcuZa contorta, Lopha haidinoeriana, 
Conchodon infraUaricus (pI. 28), some gasttOllOOs, and brachl.cpods identified as 
Rhaetina gregaria. oForaminifers, represented Iby common species Frondicularia 
woodwardi, are occasionally found. Single small fish teeth were also found. 

Mt. Hradok (XV) 
This !is the only exposure at the sUlb-tatrk ·(Krifna) Rhaetian on southern 

slopes of the Tatra Mts. The iRhaetian !rOCks are represented her~ by waste found 
along foot-path towards Mt. Uradok (cf. Fig. 1). Geological boundaries in that area 
were mapped by Uhlig (191'1) and StastnY (aJ926, Fig. 1). 

Microscopically, the Rhaetian rocks may be termed as ooUte limestones 
(OO6Parite). Oolds attain up to 0.4 mm In size. There occur also .some biapelmicrites 
composed of brachiopod, gastropod, and crinoid debris, as weH as of pellets. The 
rocks :Yield onumerous algae (Sol.enopora sp.), foran:rJ.rulfers (Tetrata3:i.8 humilis, 
Trochammina alJl'i.n4, AwtrOCOlklmia EJP.), ~ .sc!lertites, moulds Of smaJ1 
gastropods (pt 51, Figs 7----08), f·ish teeth (pI. 51, Figs ~O), and · elasmobranch 
shagreen ("NurrelZa" sp.; Plo 51, Figs 11-1.3). 

CHARACTERlSl'ICS OF MACROFAUNAL ASSEMBLAGES 

Paleantologicru characteristics of macrofauna of the sub-tatric 
Rhaetian of the Tatra Mts was pervDausly given by Goetel (1917) and 
Kochanova (1967), that is why only a brief review of predominating 
macrofaunal assemlblages is given here. Megalodooods are only an 
exception, as that group is of remarkable importance for both stratigraphy 
of the Medite1'!l"8nean Rhaetian and reoonstructioon of environmental 
conditions. It is admitted that the maj.ority of forms presented by Goetel 
(1917) require revision, but such a taSk is beyond the scope of the present 
study. 

Sponges 

Calcareous "Ponges are occasionally "found in the strata studied. They are 
represented by single for.m.s of knobby-like appearance and completely sparitized 
skeleton (of. Radwanskl 1968, !Pt 6, Fig. 2). 

HydTOZOO1l.8 

Hydrozoans are also very rare in the strata studied. Small lichenoid colonies 
of hydrozoans were found in dark-gray organogenic ldmestones from Mt. Mal,-

3 
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Kopieniec(sectioh 'Ill, layer 2).,' The . forms identlti~. 'here are SOID!lW.hat similar 
to' those reported from the high-tatric Rhaetian (Radw~ki 1968, PI. 4, Fig. 1). 

Corals 

Corals are' common and highly 'characteristic components · of the sub-tatr.ic 
Rhaetian (cf. Figs 3-:-0, 8-9). They form coral limestones mown under the name 
of· Lithodendron limestones. Some forms were previously descrIbed ' by Goetel (:1917). 
The corals are the subject of a separate study by E. Roniewicz (1974, this 'Volume). 

The corals ,usually occur in dBl"k-gray, thick-bedded limestones, with layers 
0.s--.1.5 m thick:. They form a number of . separate. Ibranched . coralUtes 'of the 
biohermal character (cf. Pt 1~ Fig . . 2}: The 'branched corallites attain up to 0.30 m 
in diameter. 

The coral colonies are commonly accompanied by aJgae, foraminifers) bra
cbi~s, gastrapods, and <J6tr~c\e&. Mel1alodon·. 8SI!~ages most omen cxx:ur 
nearby or together with coral ·colonies {see 'Figs 8-19 and 5, respectively), rwbich 
indicatessUnilar en~n'nlentalrequirements and a relation to the subtidal zone 
(cf. Fischer 1964, Czurda & Nicklas J970) . 

.. In that coral assemblage, the species Retioph1l1Ua cZathrata (Emmrich) and 
R. par4Clathrata Roniewicz predominate ~ '1, Fig. 2; PI. 17, Figs 1~2; PI. 19. 
Fig. 5). The other common f{)mlS include Pamtroseri3 rectilameUOBa {Winkler. 1861) 
(cf. PI. 18, Figs 1--4) and Astraeomorpha crassisepta !Reues, 1854 (cf. PI. 19. Fdg. 5). 
Those fOl1DS appear to be closely similar to Norian-.Rhaetian corals of the Nortbern 
Limestone Alps, Central Alps, and Pamirs (cL E. Roniewicz 1974). 

Polychaetes 

Polychaetes are represented by rare se!'pulids. They were reported fl"orn the 
sUlb-tatric Rhaetian under the names Serpula sp. and ?SerpuZa aff. BociaUs Gold.
fuss, 1931, by Goetel(1917). These formS are represented by clusters C1f thin 
calcareous tubes up to 1 mm in diameter. similar · to · thoSe rePorted from the 
high-ta"tric lIthaetian by Radwaflski ,(1968, IPI. '5,' Fig. 1; 'PI. 8, Fig. 01) .. 

Polychaetes are also represented by boring forms. Traces of their activity 
are ~es noted in m-egalodantrid shells fram· LejQwa Valley ~section: I, layer 34). 
The Iborings are shaped as single tubular IbHnd . channels with ci+cuolar cross
'sectlon, attaining 2-:3 mm 1n diameter (cf. Radwaflsk:l ,195~. FIg. 9). The boring 
polychaetes presuma,ply may be attributed to POtamilla reniformis (O: F. MQller. 
1771), common in littoral faciesof the high-tatric' Liassic ~adwafl8'ki 1.959), and to 
some extent, i·n s:Imilar littoral facies of the high-tatric Rbaetrian where they bore!! 
in cmals .(Radwaflski HJ68). The borings morphologically correspond also to those 
formed by recent representatives of ' this .~osmapolitan and conservative species 
(v,ide Radwanski 1969). 

Brachiopods 

Brachiopods are common in the majority of layers (cf. Figs 3--.?, 7-9). In 
places, they are the main organic rook-building elements and they form brachiopod 
limestones (pI. 11,. Fig. 3; PI . .23, Figs 1-4). Representatives .of the families Tere
bratulidae, Rhynchonellidae; and:Spir-iferidae prevail. in the· assemblqe (Goetel 
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1~17). The species RhaeUna grega:ria (Suess,· 1854) (cf. PI. 20, Figs ~; Pl. 21, 
Fig. 2a), common in the Mediterranean Rhaetian {cf. Arthaber 1906, Goetel 1917, 
Alla.sinaz 1962, Belled 1963, Entcheva ,1972), amso p.redomiJnates here. ZugmayereUa cf. 
koessefl£n.sU l(Zugmayer), 1880 (cf. IPI. 20, Fig. 1) ;is another moSt common B~~. 

Analysis of sections of b:rachiopod layers ,(pI. 23, Figs 1--4) shows that 
brachiopods do not ocCUJr in life position but are redeposited. They were presumably 
redeposited in zones of lower water agitation. Brachiopod s-hells can often be used 
as geopetal fabrics (pI. 23, Figs 1-'4) showdng base or top of a layer they occur in 
(cf. Shrock 1948, Shamov & Hecker 1966, Bcholl & Wendt 1971). 

Gastropods 

Gastropods with small trochospirally elongated shells are quite common in 
the majoriJty C"lf layers (cf. Figs 3-5, 7-9). They sometdmes· 0C"Cm' an masses (cf. 
PI. 10, Fig. 1; PI. 11, Fig. 1), and are usually preserved as internal moulds 2--s cm 
long and eonsisting of about· 6· whorls. They are very close to the representatives 
of the genus Zt/gqpleura Cossman, 1'909, occurring in masses .in the Dachstein 
Limestone of the Northetn Limestone Alps ·(Zapfe 1902). Similar forms were 
reported from the ·high-tamc Rhaetian .(Radwanski 1968). A few other gastropod 
species were f.ound previously by Goetel (1917). 

Pelecypods. 

Complete pelecypod shells and their fragments are fairly common (cf. Figs 
3-5, 7-9); sometimes they even form lumachelles (c:!. PI. 14, Fig. 5; Pl. 2.2, Figs 
1-2, PI. a3, Fdg. 5; and PI. 28). Pelecypod shellls are usually strongly recrys:tallized 
and thus difflcult to identify .. '.I1he most common are: Homomya Zariana (Btoppani, 
1860-!1865) (cf. PI. 20, Fig. 5), Rhaetatncula contorta ~oc'k:, 1643) (cf. PI. :.~~, 
Fig. 2b), Mt/ophor.ia inflata Emmrich, 1853 (cf. PI. 21, Fig. 2c), GerviZZta sp. (cf. PI. 
21, Fig. 2d), ChZamt/B s.p. ,(et. PI. 22, F.igs la, 2), PlacunopriB sp. (cf: PI. 202, Fig. 1b), 
and Lopha hatdingeriana ,(Emmrich, 1853) (cf. PI. 23; Fig.· 5). The majority of th()se 
forms are w.idely knoWn from contemporaneous strata of other parts of the Alpine
Carpathian geosyncline, and some of them, e.g. RhaetamcuZa comorta, are regarded 
as being characteristic of the Rhaetian stage (cf. Allasinaz 1800, Pearson. 1970, 
jWiedmann . 19'12). . 

Pelecypods qf the sub-tatric Rhaetian were the subject of detailed studies 
by Goetel -(1'917) and Kochanova {1967), 'SO only their 'brief characteristics will be 
given; the megalodOntidlS are the Ully exception~ on the aooOunt of their irnPar.tance 
for both stratigraphy and reconstruction of environmental conditions. 

P.ELECYPODS OF TIRE FAMILY MEGALODONTIiDAE 

The occurrence of megalodontids represented by the species 
Conchodon infraliasicus Stoppani was recognized in the Rhaetian of the 
Tatra Mts by Goetel (1917;. af. a'lso Andrusov 1959, and Kochanova 1967). 
Some introductionary remarks concerning occurrence, taxonomy, and 
preservation of this species were also presented by the present author 
(Gazdzicki 1971). 
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The author's new collection of rriegalodoritids from the sub-tatricRbaetian 
of the Tatra Mts comDrlses over 40 specimens preserved IlR more or less lincomplete 
interns[ . moulds. 

-In paleontological . descriptiOns, the authQ1' follows suggestions· made by 
Moore, Lalick(!Z', & Fisclter ,(1952) and Zapfe ·(1984), as wen as by other authQ1's 
(SchafhAutl ,1863; Stoppani . .1865; Hoomes 1880; Tausch 1892; Frech 1;904, 1,909; 

'Vigh 1914; Kultassy 1934; .Zapfe I1969; S. Vegh 1dI64; E. Vegh-tNenbrandt 1960, .1969). 

The Tatrie megaloQ,ontids are assigned. to four species, two of .them 
being new, viz.: Conchodon infraliasicus Stappani, C. goeteli sp. n., 
Rhaetomegalodon incisU8 (Frech), and R. tatricus sp. n. 

Family Megalodontidae Morris & Lycett, 1853 
Genus CONCHODON Stoppani, 1865 . 

(=LYCODUS·Sehafh,iiuW., 1863) J 

Conchodon infraliasicus Stoppani, 1865 
(PI. 25, Figs 1--8) 

ll11U. LlIcodU8 cor mihi; SchathJiuIU:, Po m,lPI. 'ill, r4gB 2-.'\; Pi. 'I'3; 'PL 74, F1g. .1; Pl. 75, Fi8I a-b. 
1... Conchodon tntraltaftcua SIJoRp.; stO(lllBnI., RI. 248-Q48, IPL lIB, Fi&rI 8--6: Pl. 38, FI,tII 1-<1; 

P.l. 40, Figs 1-6. 
1111. Ll/codU8 cor Schafh.; Goetel, p. 1110. 
1111'1. Me.ga1odue cf. 'cuMtus Scbdh.; GOetel, p. 1111. 
IBM. Conchodu8 tnfraltastcua stopp.; x.utaJlBy, p. 5i [cum B1Ift.]. 
18\1'1. Conchodu i.ftf~4aalcuB; Zapfe, Text-!I.g. fa-c. 
11N1O. conchodus tnfmltaoBf.cuI (8tCl!PlP.); Vegb~eubrlll1lldt, . p • . 1l1li, Text.-tJg. 113 (a-d). 
111tN. Conchodus tn,tnlttaatcua StooD.: .Ziupfe, pp. ~, PL 5, ' Fip a-b; Plo 11, Figs a-b; 

1'1. 7, F~ a-f. . ' 
:1987.· Neomel1lUodon (LflCodUAl) cor (Sch.8'fllA1UIl, 1813); KochaDovli. p. '17. 
·1970. Conchodus tnfmltasIcuB Stqppml; Gafldzick1, ~. ___ , Text-ftg. 110.-1. 

MateftaL ..,.. Twelve, . almost complete speclnlens varying in age . 

. lthiC.k- lw:mle area 
D1meDS;Lo~8 Imf: he1ght . w1d1:h I-M8a height Width Itota~ w1dthj 

Pl.2': P18~1a-c 40 40 24 14 12 1 
Fig.2a-o '6 44 )1 2) 20 12 
P18·)a-o '8 47 

I )6 24 2) 16 I 

F1g.4a,b 80 - I '2 )1 21 22 
1!'18.'a~ 8' 64 I 61 .)) . )) )0 
1'18·6 86 64-

I 
67 " " J2 

P18·7 102 - 80 - - -
P18.Ba,b " '0 - 19 - -

Remarks. - All the features considered by SchafhAutl (1863) and Stoppanl 
(18615) as typical of this species are observable liD the specimens'studied. Occasion
ally fragments ·of hiilge . (cardi.nal. tooth) are preserved (cf. PI. 25, Fig.8a,b). 

The BPecimens occurring an the layer 2 ' of 'M!. Maly Kopleniec section form 
.an ontOgeneti:c .series of. this species /(pI. ~, Figs 1":"'1). Representatives of this 

2 L'lJcodus Schafhiiutl, 1863 - ),omenpmeoccupatum by Quen.stedt In '''Der 
J'ura" {1858, p • .241, Taf. 33, FJgs 1-4) for a Liassic fish, LlfCodUB lItgas (cf. Kutassy 
193f). . . 



.ACT A , CEOLOCICA POLONICA, VOL. 24 A. CAZD21CKJ, Pt. 17 

tCora limestone with RetiophllUia para lathrata Roniewicz; Lejowa Valley (scree), 
11 at. size 

J - transverse section, 2 - lOP surface ot tbe layer 



ACTA GEOLOGICA POLONICA, VOL. 24 A. GAtOZICKI, Pl. 1S 

Corals PamiTOSeTt.s TectilameUosa (W·inkler); Mt. Palenica cmdacka (VI, layer 31), 
oat. size 

1 - vertical section, 2·3 - transverse sections (Weatbered surfaces), ...... thin sections (X 5~ 



ACTA OEOLOOICA POLONICA, VOL. at A. OAt.DZICKt, Pt. 19 

Ooral colonies and their broken branches 
1 !lecrY5toUlzed colony ot Retlopll1l1Ua, t. Mala $wtnlca. 
2 A$traeomorpha craul3epta !leuss, Mt. P lenlca Lendacl!: (VJ, laycr f3). 
3 R ttopltllltla p., LeJowa VaUey (I, layer 21). 
4 ReUOpll1l1Ua 5p., Szerol!:a Blclsko Pass (V, layer 7). 

IS Retiophll111a paraclatltrata Ronlewlcz, LeJow8 VoU '1 (scree). 

All thin sections X $ 



Ac:rA CiEOLOCiICA POLONICA , VOL. 14 A. CiAtDZICK!, PI. 201 

1 - Brachiopod Zug1lUl1lereUa cl. koessenen is (Zugmayer): la dorsal view, Ib side 
view, lc ventral view; Mt. Mala Swinlca, X 2. 

2 - Fragmen.!: of gastropod mould (?ZlIgopleuTa sp.); Mt. Palenlca Lendaoka (VI,. 
~ayer 32), 'Oa . size. 

3-4 - Brach opods Rhaetina gregaTia (Suess): 3 elongated specimen (dorsal view),. 
4 average specimen (4a dorsa view, 4b side view, 4c vent al view); Mt. Pa~e
nica Lendaoka (VI, layer 33), X 1.5. 

5 Pelecypod HomoTnlla lariana (Stoppanl): 5a hinge view, 5b s ide view; Mt. Pa
.lenlca Lendacka (VI layer 16), nat. size. 

6 - lFb"agment of a sta rfish ; Mt. Palenica Lendacka (scree), X 2. 



ACTA GEOLOGICA POLO. ICA, VOL. 14 . GAtOZlCKJ. PI. 21 

1 - Wbole skeletons aod Isolated arms ot brittle stars Ophlolepl bertrandl In tbe Rftaetllla. 
·bearlnl marly limestone; .t..eJow8 Valley (scr e). X 2. 
Tbe specimen collected by Dr. J. Gluek (presented In Clonk 8: Rodwansld 1968. Pt. I, 
FI,. 1). 

'2 - Orlono enlc llmestono with: a - brachlopod .Rhaetlna IIrellarla (Suess). and pelecypodS 
- b - RhaetavLcula contorta (PO[ltlock). c -.f1/0pllorla tn/lata Emmrlch. et ~ Gerl1l1tta 
sp.; Mt. iPolenlea !Lendacka (soree), 0 t. size. 



ACTA OEOLOGICA POLO lCA, VOL. :4 A. GAtOZICKI, PI. n 

1 Pelecypod lumachel1e wi-th: a - Chlamt/s sp., b - Placunopsi.$ $p.; Lejowa 
Valley ~scree), nat. size. . 

2 Pelecypod lumachelle IWith ChlamllS sp.; Mt. Maly Kopieruec (scree), lDat. size. 



ACTA CiEOLOOICA POLO ICA, VOL. 24 A. OAt.DZICKI, PI. 23 

1-4 - Vertical sections of Rlloettna lumachcUes: some sbells of Rlloetlna greoorla (SuesS) 
parUy IUled witb sediment (Ieopctal fabrJcs) and secondary calcite. 
1-: and. from t..eJowa Valley (scree), 3 from t. Maly Koplenlec (lIl, layer 3), nat. size. 

S - vertical section of shelly lJmeltone. wlUl LOpllo. Ila.ldlngerlana (Emmrlch); Mt. Maly 
KoplenJec (111, layer m, nat. size. 



ACTA GEOLOG]CA POLO. IC , VOL. 24 A. GA~DZICKJ, PI. 24 

Lower Liassicsandstone with sole m kings - counterparts .of the resting places 
,of a starlish (a:) and ophiuroid (b); t. Mat}' Kopieniec, X 0.8 

Th speclmcn collected by Professor W. Goetel (housed tn Geological LaboratOry, InsUtule of 
Geological Sclcnces, Polish Academy of . Sclcnc s, Cracow) 
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species becoone progressively .more and more rounded during the ontogeny . 
.Tuvend1e specimens al"e gen'E!r~u.y ~tteI1ed . aDd e1o()Ilgateci . (see PI. 25, Fiigs 1-4). 
Moreover, the area of juvenile fcmns ·i8 usually shallow and rather flat, rapidly 
increasing in wddth and depth along wdth age of a speclanen (cf. PI. 25, Fig. 5b), 
the same as the beak curvature; progressivoely increamng (cf. IPI. 25, Figs la and 7). 

Occurrence. - Lejo~a VaUey (section I,·· layers 22 and 34), Mt. Mala Swiniea 
(11, layer 4), Mt. tMaly Kopieruec .(111, layers 2 and 16), iavorma {IV, layers 4. 6, 
and 17}, Szeroka Biel&k:a Pass (V, layers 8 and. 12), Mt. Palenka Lendacka (VI, 
layers 31 and 33), StrllZyska. Valley (X), Polana pod Woloszynem (XIV). 

The s~cies is also known from the Rhaetian . or SpiA9k:a Magura in Slovakia 
(lKochan()vA 1967}, Bakony . Forest and G.erecse· Mta .jn Hungary (FreC'h 1901; 
E. Vegh-Neubrandt 1960, 1964; S. Vegh 1964), Apuseni Mts in Rumania (iPatrulius. 
& Bleahu 1967},Narthern Limestone· Alps (Sehafhllutl 1863; Tausch 1892; Zapfe 
1950, 1957, 1963, 1964; Fischer 1964; Czurda & Nicklas 1970) and Lombardian Alps 
'Stoppani 1811S}. 

Conchodon goeteli sp. n. 
(P1.27~ Figs la~, 2a~) 

Holotype: the specimen preented In Pl. 1:1, Figs 2a-c. 
Type horizon: Lower R1haetlan. 
Type locality: Mt. Mall' Koplendec (seet1<m. 111, layer 2), Tatra M~B (Po.lamd). 
Deri"atWn Of the name: goeteU - in nOlllO'Ur of the late Professor W. Goetel, an out-

"tanding 8tucient of the Tatrlc RhaeUan. . 

Diagnosis.-Sbell symmetric in front View, elongated: V-shaped; shell sides 
generaUy convex; beaks flattened, rounded in 'Side view, strongly curved forwards. 
Lunule fairly high, triangular :in outline, equalling over one-third ()f total shell 
hedgbt. Al'ea short, moderately .wide aDd deep. Posterior margin situated at the 
mid-height. Hinge plate elongated. 

Material. - ,F()ur, fairly weN-preserVed ~ens varymg in age. 

I 

DimensioDs Iggs/: I height thi.ck- lunule area 
Width -Dass· haight

1 
W~dth 

/tctal 

:;-f a b 
Widthj 

Pl.21.: Fig.1a-o J -42(51 
--

43 34 i9 I 16 13 
Fig.2a-o 60 76 '8 '2 27 I 27 26 

~ - up to the base of beaks £ - total height 

Description.- Valves equal; V-shaped, markedly longer than Fde; shell 
tbiocknelm equalling c. 700/0 of .tot:al shen height. Val!ve sides somewhat convex; 
beaks markedly flattened, rounded · jn ~ide view, strongly curved forwards. Lunule 
triangular dn outline, fairly high, sitl,lated almost at the mid-height, with rib-like 
imprdnts d soft part.6 (Gezman GefiijtZei8ten). ' Mea short; moderately wide and 
deep, delineated frGlIl two sides .by sh81'p angu1ar edges continuing from the base 
of beak towards and :converging close to the posterior ma:rgin. Posterior margin 
Bituated cl~se to the ' mid-height; sharp, str<lngly bent; lower. margin rounded. 
Palllal line disti,oobly marked on the right valve; :fu-algments .of hinge s()metimes 
preserved. 

Remarks. -ConchodO'l'l. goeteli sp. n. differs from all the remaining Con
chodon spec:fJes in elongated, V -.c;haped shell, elongated hinge plate, and in mall'kedly 
flattened and strongly incurved beaks. 

Occurrence. - Known from the type locality only. 
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Genus RHAETOMEGALODON Vegh-Neubrandt,. 1969 
Rhaetomegalodon incisu8 (Frech, 1904) 

(PI. 26, Fig. 4a-c) 

1969. Rhaetomel1a1odoon too.su.a (FreCh)j Vegh-Neubrandt. pp. 4-6 [cum 811".]. 

Material. - Five, poorly. preserved specimens. 

I th1ck- area 

~:~~:/g/~~ -na88 /total 
w1dth/ ---- 4--~. 

Pl.26: F1g.4a-c i .57 62 .30 

Remarks. - Although -the author's specimens are poorly preserved and rather 
. incarnplete, they carrespond to the species Rhaetomega1.odon inctsus (OFreeh) in all 
their features, viz.: elongated shape, convex sides, l-ong. sharp beaksl rather 
shallow area, wide l-ower margin, and very high and markedly concave lunule 
(cf. oFreeh 1904, 1909; Vegh-Neubrandt 1960, 10969; S. Vegh 1964; Zapfe 1964). 

Occurrence. -Mt. Maly iK.apieniec I(section Ill, layer 2}; Mt. Palen1'CB Lendacka 
(VI, in the saree). The species lis recorded here !for the first tIme from /the Tatra Mt-s. 
and from the Car.pa:thlans. It is hitherro known :fi:rom 1fu.~ Rhaetia,n of Hungary 
(Bakony Forest, Gereose Mts--Frech 1904, 1909; Kutassy 1934; E. Vegh-Neubrandt 
1960, 1964, 1009; S. Vegh 1964), Northern Ldmestane Alps (Zapfe 1964, 1969), and 
ltal~an iOolomites (er,os 1965a). 

Rhaetomegalodon tatricU8 sp. n. 
(pt 26, Figs 1a-c - 3a-c) 

H<ltotype: Ithe ~1men presenoted in PL lI6, Figs aa-c. 
Type horizon: Lower iRhaeblllilL 
Type tocattty: Mt. Mill,. K~eniec (section III, layer 2), Tatra M1:8 (POland). 
Derivation U/ the .• name: tatricwl - atter the Tatra MltII. 

Diagnosris. -'-Shell almost equivalvarte. -Beaks sharp, ell(Jl11ga~ but short, 
wilth upper portion. &OIIlewbalt C'lH"Ved .taWaJrdsthe anteri.Q1' and mwal'ds. Shell &ides 
convex. Lunule relatively small, concave, slightly higher than wide. Area wide, 
shallow, elongated, of the bitr-uncate type, i.e. delineated from tw-o sides by 
angular edges. 

Mate.rial. - Three, well-preserved specimens var:ying in age. 

' ...... /i' gh I "1 th1.ok- lunule . :::1Q~ =. :~~I width ,-nus ,he~t W1d~J~:~~ 
1'1.26: l!'1g.ta-o 47 I 37T 27 1 18 t 1; 114 

F1g.2a-o I 66 I1 51 . .37 I ·23 I 20 18 
F1g.3a-c' 92 53 I 62 I 38 35 40 

Des07'iption.- Valves alm-ost equal; shell slender, higher than wide (thickness 
eqlUallitIJg c. 80% of shell heighit). Valve sides convex; beaacs moderately high, 
sharp, somewhat curved. towards the anterior and inwards. Lunule concave, 



BRAETIAN SEQUENCJi: IN THE TATRA MTS 

'The study comprises analyses of inorganic, biosedimemary, and organic 
<components (cf. Figs 3-5, 7-9). Its results contributed to stratigraphic 
:subdivision of the strata sbudied and to reconstruction of sedin;l:entary 
-eIlIVironment. . The . characteristics of . inorgaplc and biosediroentary 
·con8tituenM will be 'discussed in the present chapter, whe!'leas . organic 
.components will be discuared in the chapter on micropaieontology. 

Inorganic components 

Quartz 
Quartz is fadrly common 1n the strata studied. It is represented by both 

<detroital quariz g;ra.ins (pI. 7, iF1Igs 3, 6; pt 14, ~; 12) and rather l!JCa1'~e idiamorpbic 
.crystals of authigenic quartz -(PI. 16, Figs 1-6). 

Detrital quartz. -Detrital quartz grains occur in the maPrity of layers 
(af. Figs 3-<5, 7-4J) in subordinate amounts, becoMing fairly common in upper 
:parts of those sections, · close to the RhaemanlLiassic boundary· (Text-figs 5, 8-9). 
Angular and unrounded grains predominate '(pI. 7, Filgs 3, 6), whereas poorly-roilnded 
'Ones are markedly subordinate. The grains show la<*: ~ sorting. Particular grains 
:markedly differ in size; grains 0.3-0.8 mm in diameter predaminate. oFiner grains, 
>O.~.07 mm in diameter, are also common, particularly in pelitie limestones. 
'There are also some m8.nk:edly larger grains, over ·1.5 mm in diameter. 

Idiomorphic crystaLs. - ldiomorPbicerystak were found to occur in blo
:Pelsparite :f.rom Lejowa V~lley· (pI. 16, F.tg. 6). The crystals are markedly elongate 
('PI. 16, Figs 1-12, 5) l!Ild 0.2-0.5 · mm . long. Similarfol".lDS were reported from 
Mesozoic ldmeston-es of !West C8!l'IPaf;hians I(M1§dIk '1963, PIt. ·9) and ft'anl Rhaeto
-LiassJc strata of the Northern Limestone ~ of Bavaria and TyrOt (Fabli.Ciua 
1966, PI. 16). The oJigin of the Idiomarphic crystals of authigenic quartz! is 
:related to. late diagenetic processes and to migration of 810, solutions ~k 1063, 
1972). This is evidenced by destruction of primary constituents of the deposits 
~l ;16; Fig 2), .in. the present case by the ~struction of fOl"amindfer teSt. 

Heavy (Accessory) mineTals 

Th~ seatiJdns fd!isIPI;a.y SKtne beaVy · m:ilIJ.era'Is.. They &nclIide' ~, 2Iiooao, 
aDd :rutlle, repreaeoted by a1ngle, :fia.irly /Well-rounded grains up to OJ. mm in 
1Hameter. They are most common in more sandy deposlts from lower paris of 
1he sections from Lejowa Valley (section I, layer 2) and Bzeroka ·.B,ielska Pass (V, 
layers :I and 3). Those minerals were prev:lously :reported from the Keuper and 
llhaetian of the Bielskie Tetra Mts 4Sorza 1959) and from the hi~-tatric Rhaettan 
(Radwanski 1988). 

Limonite 

IAmoriite spots, resulting in yellow-rusty colouring OI rooks, may be noted 
in more sandy and oolitic layers of the section of Lejowa Valley (section I, layer 
4:1) and Mt. Maly Kop1eniec (HI, layer 8). 

Pyrite 

Pyrite is represented by small blaek: grains up to 0.1 mm in diameter. 
It W~8 prewously rePorted from the,suh-tatric Rhaetian of the · Bielskie Tatra Mts 
by LBor.za (1959) aDd Ml.§i~ KUtik & Borza (1960).· ApPearance . of 'pyrite m a 
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secUmentary basin is indicative of reduction conditions and low pH .(cf. Chilingar. 
Bissel & Wolf 1968) . 

. Muscovite 
Muscovite is represented by small single gray-ooloured flakes up to 0.2 mm 

in size. They were found only in Lejowa Valley I(section 1, layer 5) and Mt. Maly 
Kopieniec (111, layers 19-20). That mineral is fairly common in the Keuper and 
high-tatric Rhaetian of the Tatra IM:ts (see Turnau-Morawska 1953, and Radwanski 
1968, respectively). 

Clay minerals 
Admixtures of clay nJ,inerals found in some layers (cf. Lejowa Valley 1, 

layer 39; Mlt. lPalen.Lca Lendacka VI, hiyer 20) result .in marly cha!l"ac1Jel" of limestones 
forming those layers. . 

Bituminous matter 

BitlIlIrlnous matter is represented by streaks and some thin intercalations 
common in marly shales !(pI. 8,Fig. 1). 

Intraclasts 

The term intraclasts refers to fragments .of deposit, Which resulted from 
scouring of the deposit and were subsequently redeposited within the same 
sedimentary ,basin I(cf • .Folk 1959, .1962; -Kutek J.969; Fliigel 19728). In the sections 
EihJtcl:l,£fd, ilnlt·racillai9l:s (IC!/. F:igs. 13--6, '1-9) iOIOOUr :!an S'UO:Jo:rddna.Ite .amounts, ex"OOlPt fur 
the sections of Lejowa Valley (1, layers 8 and 20). 8IIld Javorina (IV, layers 2 and 3) 

. where they are fairly common. ~he dntraclasts are' of irregular shape WI. 10, 
J1Ilg. 6), sometimes rounded (pI. 8, Fig. 4), and usually built of micrite with 
~ '8IdImlix1nwe <if ~aI!lJ(lI(le1ri'1lall IIIIJa/IleIr.iJI <;R. 8, F.ig. 2; IPa. 1.3, Fdg. -3; :P.1.. H, 
Fjg~ 4). The are loosely spaced in the deposit (iPl. 8, Fig. 4), and are up to 3 mm 
in size. In.traIC·lasts are chamcter:istic of increased water turbulence zone&, and 
(indicate scouring of layers ,(Folk 1959, 1.962). 

Pellets 
In the present pa~ the term peilets refers to both pellets sensu stricto 

(Fo1k 1959, 1962; Kutek 1969) and aggregational grains (including mud aggregates, 
grapestones, and small fecal pellets). Those forms are usually represented by 
aggregatianal .concentrations of micrite, ellipsoidal in shape and up to 0.3 mm in 
diameter. Mthough they are loosely spaced /(pI. 7, Fig. 1) they are fairly common 
in the deposits studied '(Text-figs 3---<5, 7-4); PI. 8, Flog. 2; PI. 10, F.I:g. 6; PI. 13, 
Fig. 1; PI. 14, Fig. 2). They are particularly numerous in deposits from Mt. Ma!y 
iKopieniec {Ill, layer 1), Javorina (IV, layer 6), and Mt. Palenica Lenadcka (VI, 
layer 39). Those forms differ from .intraclasts in markedly rounded shape, smaller 
dimensions, and lack of any internal structure. Similar Recent forms are known 
from the Bahama shoals {i!lling 1954, .Purdy 1963) and are characteristic of sheltered 
shallow-water zones of weak 'tUrbulence and increased salinity. 

Ooids 

Ooids originate by oolitization, i.e. a process of formation of ooMte coatings 
around various grains. Ooids are cha,racterized by spherical or sometimes by 
d:isooidal shape ,(pI. 8, Fig. 6; 'PI. '9, Fig. 5; !PI. 1.2, Fig. 2; Pl. 14, iFig. 6; and Text-
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Fig. 10 

Oosparilte from Lejowa VaJ:ley {section I, !layer 41). P.aortioui.M' ook1s aore f.ormed 
aroun<i ellongated fngmenil:s .of ipelecypod valves; alJl he .oaj,ds are pool'lly sorted and 

loosedy padked in sparry 'Calcite cement, X 60 

-fig. 10), and attain 0.4-0.6 mm in diameter. They are composed .of a nucleus 
and several concentric layers. Ooid layers show more or less distinct radial 
teX'ture (cf. Foig. 10). Ooid nuclei usually represent various .organic fragments, such 
as foraminilers, trochites, brittle star vertebrae, echinoid prickles, pelecypod shell 
fragments, as well as quartz grains, and sometimes pellets (cf. PI. 15, Fig. 8; 
PI. 33, Fig. 6; 'PI. 47, .Figs 4, 9). Ooids are usually poorly sorted (pI. 12, Fig. 2). 
Sometimes they are closely packed (PI. 9, F'ig. 5), which results in the formation 
of l:t·essU'r~dl:lIItioQn IP:'ts (cf. aRadw.aflski. 1965). OoIiJds .alIe fa.iorly -oamrn'Or\, (cf . Figs 
3-5, 7~) and sometimes they even predominate in the strata stUdied. In the 
latter case they form oolitic limestones (oosparites), known irom Lejowa Valley 
(section I, layer 41) and Javorina (section IV, layer 18) (see also PI. 9, Fig. 5, and 
Text-fig . 10). Recent ooids originate in result of chemical precipitation of calcium 
carbonate in warm and shallow, turbulent zones situated close to shores (Newell, 
Purdy & Imbrie 1960). The genesis of fossil ooids is interpreted to be similar 
(cf. Radwanski 1968, Kutek 1969). 

Biosedimentary components 

Onk-olitic structures, the origin of which is related to activity of 
algae, are dilSC'Ussed here. In accordance with the subdivision proposed 



by Radwanski(1968), these structures are here divided into onkolitie: 
crusts and coatings, and ·anlkolites proper. 

Onkolitic C1'ust.s (1'ide tRadwailski 1968) are represented by irregularly dark
-gray concentrations of mierite on surfaces 011 some .. organic fra&ments, and .. 
occasionally, on single ooids and ' quartz grains I(cf. Pl. '1, 'Fig. 1; PI. 8, Fig. 4)_ 
Th~e roic:r1te con.eemntionB are highly v_a'ble mehape. Lichenoid enaus.tations. 
with somewhat streaky structure are fairly common dn the majority of layers of" 
the sections studied. . 

On1colitic C04t.tngs 8!1'e slm1Iar to. . on:koliti.e crlJBt'S, except :fur tJhe fa that 
they usually envelope whole organic fragments, or morganie grains (pI. 7, FIg. 4; 
PI. 10, Flg. 6; PI. 13, Fig. 3). Onkolitic coatings are common in org·anogenie: 
limestones of the SectiOllls of Lejowa Valley 1(1, layer 11), 'Mt. Mala Swinilca (ll .. 
layer 19), and Mt. Palenica Lendacka (VI, layer 41). 

Onkol.ites result from the process of onkolitization, i.e. !formation of success
ive onkolitic c<lat1ngs around various grams. The process represents the final stage 
in the' development of' onkoHtic structiU'e. OnkoHtes are built of dark-gray micr.i~ 
arl'8lllged usually in markedly COOIcen1mic ooa1Jl.IliIS mound a grain ('OOlDIllOnIT 
around organic fragment) which represents the nucleus. However, lit should be
noted that nucleus is lacking in the center . of some onkolites (cf. PI. 9, Fig. 3; 
PL 15, IF1g. 7; PL 47, ,1FlgS '1--8). In the strata studied onkolites are fairly common 
but at the same time quantitatively ItUbordinate rook-forming elements (cf. Text
-figs 3-5, 74). ~y achieve roak-furmi'IYg dmporit'ance in the B'edti0ll of Lejowa. 
Valley (I, layer 17). only. Onkolites show highly variable shapes, froni spherical 
or elildpsoidal (PI. 9, 'Fig. 3) to marlted1y flrreg'ular (1Pl. 15, . Fig. 7), wrying from. 
0.5 to 4.0 mm in slie. On the basis of their si2:e, they may be assigned to micro
and pizoonkolites, respectively {0I. Kutek: & Radwailsk:i 1965, lRadwaDski ,1.968). 
The formsrePOrled here are very numerous :in high-tatrlc Rhaetian (cf. Radwa6-
ski . llJ68). 

In analogy to recent fonns, o~olitic crusts and coatings as well 
as onkolites are con~idered to /be related ,to life activity of Iblue-.green 
algae (GinSburg 1960, Radwailski 1968, Szulczewski 1968) trapping and 
binding calcareous ooze. Thus, formation environment of these structures 
may be !I'egarded as indicative of a commOn occurrence of ·blue..igreen 
algae. At present, mass occurrence of algae is typlca1 of tidal ZOIles~ 
and such algal structures were recorded from depth not g!'eater than 
20 m (Ginsburg 1900), Comparisons of Recent and fossil blue-green algal 
Structures show that conditions of their formation were highly, similar 
(cf. Radwanski 1968); these algal structures may therefore be a highly 
useful bathymetric in,dex, unless they are redeposited. 

MrcROPALEONTOLOGY 

The chapter deals, with minute plant and animal remains the 
studies of which were carried out on thin~ctions or on material 
extracted from . residuum , atter dissolving rock samples in acetic acid. 
Varfous organic. grou:ps are bri,efly characterized, e~t for fora:nrini:fers,. 
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which, on account of their stratigraphie importa'nce, are characterized 

in detail and their systematic and taxonomy are given. 

In the analysjsof the plant and. animal ~mains the author followed 

.remarks and suggestions given by Majewske (1969), Horowitz & Potter 

(1971), Johnson (1971) and others. 

ALGAE 

Type Chlorophyta or Schizophyta 
Section Por08tromata 

Genus GIRV ANELLA Nic\holson & Etheridge, 1878 

Girvanella minuta Wethered, 1890 

(PI. 29, Fi~ 1-4) 

'I!he :forms. !PIaJoed in tbaIt spedes 'Were foond in oS. few Ilayel'al. df 1tIe 

sections studied (cf. F.igs 3-5, and 7--9) and at Jaworzyna Alp (VIII). They are 

usuaRy represented by encrU&tati.<lns or coatings I(IPL 29, Figs 1~), arui occasionally 

by balls -cPl 29, J!1igs 3--4), wrapped around .different organic fragments. The 

largest Gtrvanella balls do not exceed 7 mm in diameter. Gi~vanena tubes are 

. sometimes strongly sparitized .(pI. 29; Figs 3--4), w'lrlch results in gradual oblite

ratioo of their I!ff:ruoture, and pmmarily cin oblitertati'On of rut.Hne of walls which are 

commonly .obscure. Particular tubes vary frpm 7. to 14 micrOIlS in diameter. This 

species was previously recorded. from . the ·high-tatr~<; Rhaetian and !Ui.assic (see 

Radwailsld '1968, and Schalekovai959, respectively); it ~hould be noted that this 

species is mudh. ~ IOOIIItD.Dn in 4'00 !Latter 9traba ,than .in theeub-tatrlc ~. 

Type Chlorophyta 
Family Dasyclaru.ceae 

Genus ACICULARIA d'Archiac, 1843 

Aciculana sp. 
<PI. 30, Figs 1-4) 

The forms d:iscusse~ here represent reproductive branches of thallus. They 

are characterized by clrcular or ellipsoidal transversal section (see PI. 30, Fig. 1 

and PI. 30, F:ftgs 2---a, respectively), with spheri-cally distributed spore chambers 

(PI. 30, Figs 1--13) that sometimes are developed within reproductive branches of 

tbaJaus (Pl. 30, ·F·ig. 4). The speaime:nJ! lfigU1'ed here attain 0.2-0..3 nun in diameter; 

the number of cavi11ies observable in cross-section varies from 8 to· 12, and the 

cavities range from 40 to 60 microns in diameter. Spore chambers are inf:I.l1ed with 

dark micrite, whereas the remaining parts Qf thallus are d:istin~ly sparitized (PI. 

30, Figs 1-4). . 

The genus AclcuZaria ds primarily known from Jurassic and younger deposits 

(cf. Andrusov 1938) . .Its oldest· representatives. were reported from the Permian 

'(GUvenc 1966), and more recently trom theU;w:er Carboni·ferous (Bllan & Golonka 

19m). Forms closely resembling those figured here were reported from .the LaddDiati 
04 Narlan: ... ithaetfa:fl . Of the West CarPathiw (ByjtrlCkt· 1964, and MiA.iki966; 
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respectively). RecenUy, ~ott (1971) suggested that a number of early Mesozoic 
fOMll!! referred to Ac1c~ria 8.:1. may actually beloog to the genus AcicuwUa Pia. 

The forms figured here seem to make quite a common component of the 
sub-tatric Rhaetian d!,!poslts. They were recorded from all the- sections studied 
(Bee iFigs 3-5 and 7-9). They are common :in orgaDOdetrital and pelitic limestones, 
as well as in limestones yielding remarkalble adrmxture of detrital quartz (e.g. 
Szerdka Bielska Pass, sectkm V, layers 13, 15, and 17, and Mt. Palendca Lendacka, 
VI, layers 48-49), which indicates their remarkable environmental tolerance. 

Type Rhodopbyta 
Family Solenoporaceae 

Genus SOLltNOPORA Dybowski, 1879 
Solenopora Bp. 

(PI. 31, Figs 1-4) 

Thallus of that ,genus commonly attains ovate shape (PI. 3'1, Figs 1--4). Its 
particular individuals range from 12 to 5 mm !in size, f-orming compact forms with 
distinct concentric lamination (PI. 31, Fig. 2). Thallus microstructure is hardly 
visible in result od advan.ced process of sparitization of cells (!pI. 031, Fig. ·1). Some 
better opreserved 'Cells ~ar ·to be ellip;o.idal .tn obldque sedlllon, and they attain 
50 microns in me. The forms discussed here are somewhat similar to Sotenopora 
liasica Le Maitre, 1937 (vide Johnson 1964; PI. 6, ·Figs 1--'6) from the Liassic of 
Morocco; however, their poor preservation precludes a:ny reliable comparisons. 
Solenopora sp. is fairly common in the sections of Lejowa Valley, Mt. Mala Swinica, 
Mt. Maly Kopieniec, Jawrina, Mt. Palenica Lendaoka (c/. Figs 3-.:..5 and 7---4}), -and 
Mt. Hradok (XV). It should be noted that SolenapO'r!l sp. is occasionally of rook
-building importance, as e.g. at Javoi'ina (cf. PI. 31, Figs 3-4). 

Genus PYCNOPORIDIUM Yabe &Toyama, 1928 
Pycnoporidium? eomesozoicum FIiigel, 1972 

This species forms clusters composed of numerous, fairly densely spaced 
tubes. Individual tubes, more or less regular in cross-section, are as a rule parallel 
to one another; tube diameter ranges from 40 to 60 microns. Longitudinal sections 
sometimes show di.chotomous ~branching of tubes, whereas t;ransversal ones do 
circular outlines of tubes. Forms discussed here - are almost identical with those 
reported by Zankl .(1969, A};b. 39) and Fliigel (1972b, PI. 2, Fig. 2; PI. 3) from the 
Norflm-Rhaetian Dachstein Limestooe of the Northern Alps. 

This species was found in sandy, crinoidal trl.opelmicrite from Mt. Palen-ica 
Lendacka .(seclJon VI, layers 37 and 39) ~lusdvelly. 

SPOJlES-

Plant spores are represented -by Globochaete alptna Lombard, G. tatrica 
IRi8ldwm'l£lk:i, eDd G~te ep., emi are CIf secotidaTy bpor;talnoe as a ol'IOiCok-ronnmg 
element. Those ~es are 8lt1ribulted ,to algae of the :8aml!1y Protococcaceae (Cf. 
Lombard 1945). Their occurrence appears prlmarlly to be confined to micrite and 
pe1mioar:i.'te ~ wi1lh :fiIJne debrlis of oeI:ra.ooc:les, ~, end lPEIlecyplkls. 
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Globochaete alpina" Lombard .. 1945 
(pI. 32, Figs 1-2) 
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Spores GZobochaete aZpina are .characterized by ellipsoidal to circular outllne 
and attain 80-100 microns in diameter (Lombard 1945). They occur in associations 
comPJising a few individuals ,(Pl. 32, Figs 1--2). 

GZobochaete alpina was found in sectians of Lejowa Valley, Javorina, Szeroka 
Bielska Pass, Palen-ica Lendacka (cf. ,Figs 3 and 7-9), and Mt. "Przednia Kopa 
(XIII). It was previously reported from the ' high-tatrie Rhaetian by Radwa6sld 
(1968). This species :is known to have occurred since Anisian (Borza 1970, Wink 
1970, Zawidzka 1972) to Eocene ,(M!I.MJt ,W59), being particularly common In pelagic 
microfacies of the Upper Jurassic of the Mediterranean province (Lombard 1937. 
1945; Leischner 1959, 1961; !MiSik HI59, 1966; iLefeld & Radwanskl 1960). 

Globochaete tatrica Radw8ilski, 1968 
(PI. 32, Figs 3-5) 

GZobochaete tatrica resemble G. aZpina in shape, internal structure, and mode 
of subdivision (cf. PI. 35, Figs 3-t5), differing fram them in" markedly larger size 
(ct. Radwaflski 1966). GZobochaete tatricll attain 301)...-.500 -microns in diameter and 
occurs .in 1Sebs" comprising tWlO '(Pl. 32, Figs 3-4) or three (PI. 32, F.i.g. 5) epores; 

GZobochaete tatrica was found in sections of Lejowa Valley (1, layer 14), Mt. 
MaJy iKapie.niec {III, layers 9-11), and Javorina "av, layer 4). It was descri'bed for 
the fust time from the high-tatric .R:haetian of the Tatra Mts (Radwaflski 1968), and 
was more recently reported from the Rhaetian of Chol! nappe of Mt. Siwiafl.ekie 
Turnie ,(GaZlhicki & Zawidzka 11973) and from Rhaetian reef limestones of Hohen 
Wand in Lower Austria (FlQgel 19721». 

Globochaete sp. 
(PL 33, Fig. 5) 

Fanns identified as GZobochaete sp. are very close to G. aZpina and G. tatrica, 
differing in mode of association. They occur in sets eomprisilng a few" tens of 
individ·uals "(cf. !PI. 33, Fig. 5) and are characterized by rather s.pecific, rosette-like 
mode of wbdiv.islon. lnddvldual spares range from 80 to 180" miJaronis in dliamet.er. 
It should be noted that sim1lar mode of spore association was reported from the 
Lower Muschelkalk of Lower Silesia by' Zawi<lzka (1972; PL -l, F.igs 1--.2) and 
from the Upper Muschelk.alk at. NW Germany by BachDllllllIl (1973. Abb. 57; in this 
case being .interpreted as spheru1ites). The forms presented here \\We found at 
Mt. Mala Swiniea (section 111, layer 7). 

Introductory remarks 

Micr~ic studies on benthic foraminifers from the sub-tatric 
Rhaetian of the Tatra Mts were " carried out on the basis of thin-sections 
of rock samples taken bed-by-bed in particular sections (see Figs 3--5, 
7-9). In the Rhaetian, foraminifers are gen~lly abundant and well
-preserved. Their different sections displayed in thin-sectionsmak:e 



possible reliable identifications (FIgs' ~·.and7-9 show frequency of 
occurrence and stratigraphicalranges of particular taxa in the section~ 
analysed). iPa1eontological descriptions given· below follow. the remarks 
and suggestioos made by Loeblich &·Tappan. (1964), Kristan-Tollmann 
(1962, 1964a, b, 1970), Koe1:m..;Zaninetti (1969), Salaj, Biely' & BystrickY 
(1967),. Neumann (1967),_ ~Iaj (1969b), and others. 

Occurrence of foraminifers in the sub-'1:atr~c Rhaetian of the KriZna 
nappe was reported by O. Saxl (in Goetel 1917), and reoentlyby the 
present author (Gazdzlcki 1970). Characterilstics of foraminifer assemblage 
from the Rhaetian of the Choe nappe is given in a separate paper (Gaz
dzicki & Zawid7Jka. 1973). 

The studies on foraminifers from the Rhaetian of the Tatra Mts 
made possible more accurate stratigrapbfcal SUlbdivision of those strata 
which win be the subject of th~ chapter following the systematic de
scriJptioos. Stratigraphic ranges of foraminifersgiven in the descriptions 
below are summarized on the basis of the literature and, as it will be 
shown below, they often require revision. 

Systematic descriptions 

Family Ammodiscidae ReusS, 1862 
Subfamily Ammodiscinae Reuss, 1862 
. Genus AMMODISCUS Reuss, 1862 

Ammodiscus sp. 
(Pl. 51, Figs 1-4) 

Material. - Four poorly preserved specimens, represented .by internal moulds. 
Desc~ - Test discoidal; ProlDculus spheroidal; second chamber re

_presented by planispfraIly coiled tube. Whorls spherical, 4--6 in number. 
Dimensions. of the test ,(in microns): diameter - 400-500. 
Occurrence. -Juranova Valley (VII). 

Genus GLOMOSPIRA Rzehak, 1885 
Glomospira tenuijistula Ho, 1939 

(PI. 38, Figs 5-7) 

1958. GkmIosptra tenutfist.ula ap. nov.; Ho, p. 41J., Pl. 4, Figs 3-'1. 
19'10. Glomoopi1'a ten.utj'tBtula Ho; Krlsta·n-ToUmann. p. 8., Allb. '. 8, Figs a~ llJ-.40. 
19'10. Gl.omoapllro temd/iBtula Bo; Paontil!. Pl. " FJ.g. 6. 

Material. - Five specimens. 
Association. -Recorded ex;c1us1vely in assoCiation with Agathammina av.st1"o-

alpina. Tetrat4xis infZata, T. nanus. and GZomospireUa friedli. 
DescripUon as given by Ho ,(1959). 
DimensionS 9f the test (in microns): diameter-170---.200. 
Re.mark8; - The specimens generally show features ty.pical of GZomospira 

Cer&ui;ti8tuZa. :I.e.: circular cross~section, small proloculus, thin walls, and number 
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of w~orls ranging from ~ to 7. However, they differ from typkal representatives 
of this species in thicker tabular second chamber attaining up to 40 microns in 
thiokness. 

Occurrence. - In the Tatra " Mts this species was recorded in the Lower 
RIlaetian of Lejowa Valley <section I, layer 5), Mt. Pailemea Lendoaclta (VI, layers 33 
and . 39), Mt. P.rzedlllia oKopa (XIII). It is reported .for the first time fram tlhe 
Carpathians. 

Known from the Triassic of South SZeC'huan, China ·(Ho 1959), Anisian of 
Serbia (panti~ 1970), and Bbaetian of Lower Austria (iKristan-Tollmann 197(). 

Genus GLOMOSPlRELLA Plummer, 1945 
Glomospirella friedli Kristan-Tollmann, 1962 

emend. Bronnimann & Zaninetti, 1970 
(Pl. 36, Figs 1-2; Pl. 37, Figs 1-6) 

18811a. AngutodtacuB friedli (Kr.lstan-Tollmann)j Salaj, iPI. f, FJ,g. 3. 
18811b. AngulodtBC1.l6 fTtedlt (Krlstan-ToLlml!lDJl); Salaj, PI. f, Figs ila, J-4. 
19'10. GlomoeptTeUa friedU iKrlstlllll-Tollma;rm; BrOnnimann, PoieIon & Zanlnettt, pp. 1D-l1S, 

PI. I, Ftp ~ aDd Text-f1g. f ,[cum syn.). 
19'1'0. G107ll0filJltreua friedU .Kr.iatan-Tollmrmn; vroiev1li & A.ndelkovili, PIl. .. F!.p 1:, 8. 
19'1'Oa. Angulcldi.9CU8 .friedlt (Kristen); Salaj & Stranlk, iPI. 1, Fige 1-4; PI. J, FilII 1-2, 're. 
1m. GlomOllpWel14 .friedl.t (K1"istan-ToIlmazm); Robeneger & Lobitzer, II'Q. 1, Fig. 1t. 
18..,. ~reua friedU ~n-To1lmaml; .BrO!ml.mallO '" al., TI!ltt-ftg •• ~-4, f). 

Material. - Over 200 well-preserved specimen.s; sometimes rodk-bullding 
element (see !PI. 36, Figs 1-2). 

As.ociation. - Oommooly cooccurring with Glomosp&ra sp., GlomoapireUa? 
pokornyt, G. paIrolZleZa, Glomoa'p£rella SIP., Agathammim.a a~na, Tetrata.1:is 
inllata, T. nanus, Frondicularia woodwardi, Involut4na communis, I. gaschei and 
TolllPammtna? sp., occasionally with Trlasina hantkeni. 

Description as given by oKristan-Tollmann (1962) and Brannimann & Zaninetti 
(in Brannimann & at" W70). . 

Dimen.si0n.8 of the test (in microns): diameter-500-600, height-250-300. 
Remark •• - The author's . specimens (see PI. 37, Figs '1-6) correspond to 

. typical representatives of Glomospt,ella friecUi in overall ouWne. arrangement of 
whorls. mode of · ooiling observable d.n particular cross-sections. and in thickntlss 
of walls (cl. KI:dstan-ToJ.Lmaon, 1962, and BrOnnimanll & Zaninetti in Bronnimann 
& at 1970). 

It should ·be noted that the dlagnOBis given by Krlstan-Tollmann (1962) was 
not sufficiently precise. which resulted dn some difficulties with identification of 
this species (see Salaj 1969b). Detailed analysis. canied out more recently py 
Brannfmann & Zaninetti ;(in Briinniman & al. 1970) showed complex structure and 
ontogenetic development of this species. The emendation of the diagnosis made by 
the latter authors resulted in the increase of stratigraphic value of that species. 

Occurrence. - In the Tatra Mts this species was recox:ded in Lower Rhaetian 
and sometimes in Upper Bhaetilm strata from the sections studied - at Lejowa 
Valley (I, layers 20-21, 27-29, 31, and. 33), Mt. Mala Swlnica (11, layers 4-5 and 
18), Mt. lMaIy Kopieniec {III, layers 2-3, 5, 7, and 11), Javorina (IV, layers 1-2, 10, 
and 17-19), IMt. Palenica Lendacka (VI, layers 8, 18, 33, 39, 42, and 44-45), Ju
ranova Va1ley (VII), Jaworzyna .Alp (VIII), Mt. Gli8dkie UplaziaI\skie (IX). Thlis 
species was not hitherto- known from the "Tatra IMts. 

lKinown from the. Upper Norian of Austria ~oehin.a;aninetti 1969), Norian
-Rhaetian of Austria (Kroista.n-TolIlmannlJ962, Czurda & iN';!dldas 1970, Hohenegger 
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& Lobttzer 1971), Lycian Taurus in Turkey (BrOO.nimann &' at, 1970), Naiband 
Formation of Iran (BrCinnimann & al. 19'1\2b), from the Lower Rhaetian of Slovakla 
(lSalaj 1969a, b), IDjebel F'kirin~ (the Eastern .Atlas Mts) of Tunisia (Salaj & Stranik 
1970a, b), from the IRhaetian of Lower Austria ~iStan-T<>llmann & Tollmann 1'964; 
Oberhauser & Plochlnger· 1968), Switzerland (BrOnnimann & Page 1966), Haute
-Savoie do France (Bronnimann & al. 1969), Serbia (Uro§evi~ & Andelkovi~ 1970), 
and from Late Triassic-Early Jurassic strata of Nor\:hern Apennines a30ccaletti 
& al. 1969). . 

Glomospirella parallela Kristan-Tollmann, 1964 
(Pl. 38·, Figs 1-2) 

111Mb. Glomoapt.reUIJ pa.raUel4 n.!IIP.;Krlstan-ToUmrmn, pp. __ 131, oPL ,. lNIII .....,,0. 
11189. Glom08pirell4 paroUela Kr~ta·n-Tol:lmlllllll: \Brilnnl!mann Br al.. W. H-ei, Pl. I, r1SIB -1~, 

and TeXlt-fllg. 1 (E-G). 
19'188. AngmocUBctu pal'GUela (KrlstIllll-'I'ol\malJlll): Salaj Br Stranik, PI. ,I, FAgs 5. '1a. 
19'10. Glomoaptrell« paraUela !KXistan-TollmaD!l; KrlBtan-ToUmar:m, Abb. 8, FIg. 18. 

Material. - Over 40 we11..,preserved specimens. 
Association. - Most often cooccurring with Glomospira sp., GlomosplreUa? 

pokornlli, G. friedli, Glo7nOspif'ella sp., Agathammina austf'oalpina, Tet.rataxis 
inflata, T. nanus and Tolllpammina? sp. . 

Description as given by Kristan-Tollmann (19Mb) .. 
Dimensions of. the test .(in micooos): dia·meter - 450-500, tbi:cmess....;... 100-130. 
Remarks. - Test elongated, discoidal, with small medial swelling, deutero-

loculus initially irregularly {curled up) and later planispirally coiled into ~ 
whorls (cf. PI. 38, F.tgs 1-2), and generad siq;e of test 8!l'·e ltypl'Cal of the species 
GZomosptreUa paraHela (cf. Kristan-Tollmann 19Mb). This species differs from 
GZomospirella friedU in mar'kedly elongated shape and in the arrang~nt and 
higher compression of whorls in younger test part. 

Occurrence. - In the Tatra Mts this species was often recorded in the Lower 
Rhaetian and occasiOnally in the Upper Rhaetian strata from the sections studied
Lejowa Valley (I, layers 21 and 29), Mt. Mala Swinica (Il, layers 4-5. 11, and 18), 
Mt. Maly KOpieniec (Ill, layers 1-2, 5, 12-13),. Jav«ina (lV, layers 2, 10, and ·18), 
Szeroka Bielska Pass i(V. layer 12), and Mt. iP.a1enica Lendacka (VI, layers 18 and 
39). This species was not hitherto :known from the ~thians. 

Known from the Lower Rhaetian of Djebel Fkirine (the Eastern Atlas Mts) 
in Tunisia ,(Salaj & Straoik 1970a, b), and from the Rhaetian of Lower Austria 
(Kristan-Tollmann 1964b,· 1970; Oberhauser & Pl6chinger lom) and Haute-Savoie 
in France (BrOnnimann & aZ. 1969). 

Glomospirella sp. 
(PI. 38, Figs 3-4) 

Material. - Approximately .a5 poorly preserved specimens. 
Association. - Af1(Jthammina Bustf'oalpina, Agathammina? sp., ToltlPammina? 

sp., F'l'07Wiicularia woodwardi, GZomospirella? pokornlli and G. fTfedli. 
Descripbion. --< Test discoidal, strongly elongated :In the axial cross-section. 

Proloculus obscure. Deuteroloculus initially 1rregularly coiled (curled up), and later 
almost regularly (with some oscillati(lns) planispirally coiled into c. 8 whorls. 

Dimensions of the test '(in microns): diameter -500--600, thickness -100-180. 
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Remarks. -It dHfers from GZomo8piT~Ua paraHela !in largerultfm.ate size 
of test and in mare numerous whorls. It appears somewhat similar to Glomo
spirella sp. reported by Kristan-Tollmann 1(1970. Abb. 6. Fig. 14) from the Rhaetian 
of Lower Austria. . 

Occurrence. -olt was recorded from the Lower and Upper RhaeUan ·of · all 
the s~tions studied' (cf. ·Figs 3.....Q. and 7---41). 

Glomospirella? pokornyi (Saiaj. 1967). 
(PI. 34. Figs 1-3; PI. 35. Figs 1-9) 

198'1. Angutodtscu. polcOTnyi Sal&j 'IJOV. lIP.; Sala!, Biely & B,mriakt, p . 128, Pl 8, FIg. fla-b. 
1989a.Angutc;dt8cu8 ~kornyt Sala:l; SaJ.a:l, PI. 4, FJ.g. 11. 
11M19b. Anguk>dtBcu8 pokornll' SalaJ; SaJBJ. ·Pl. '" Fig. le, d (non b). 
19'1'Oa. AngulodtBcus pokomyt SaJ.aj; Sala:l & strani:k, Pl. I, Fig. 4. 

Material. - Over 120 well-preserved specimens. 
Assoc.iation. - Commonly cooccUlTing with Agathammina austToalptna, Olo

mospireUa parallela, G. frtedli, Glomospirella sp .• Frondicularia woodwardt, NOdo
saria sp., and To11lpammtnal' sp. 

Description as given by Salaj (in Salaj, Biely & Bl"Jtrickt ·1937). . 
Dimensions of the test I(in micr·ons): diameter - 500-700, th:I.clmess - 100--400. 
Re1OOrks. - The species proposed .by SUaj !(tn . Sala.j & al. >1967) was placed In 

the genus AnguZodiscu8 'Kristan, whim liB recently regaroed as s~ of ft1e genus 
In'l1olutina Terquem emend. Koehn-Zan1netti~cf. KDehn-Zaninettl 19«M1).Bowever, 
the structure of test, mode of coiling, and arrangement of chambers observable 
in differ~t cross-~ecti-ons (cf. PI. 35, Figs 1-9) indicate that this species should 
be placed in the genus Glarno.fpirella Plummer rather than in InooZutina Terquem. 

Occurrence. - In the Tatra Mts this species was recorded from the Lower 
Rhaetian of the sections of Lejowa Valley (I, layer 6), !Mt. Mala Swinica (11, layers 
4-5, and 7), Mt. Maly Kopieniec (Ill, layers 1-2), Javorina (IV, layer 2), Szeroka 
Bielska Pass (V, layers 8-10, and 12), Mot. Palenica Lendaeka (VI, layers 29, 32, 
33, and 35). This species was not hitherto known from the Tatra Mts. 

Known :f.rml the Lower Rbaetl8l!l of Choonsppe at By-be in Slovadda (Salaj 
. & al. 19457) and Djebel Fk1rine(the Eastern IAtlas IMts) in 'Tunisia (Salaj & Stranik 

19708. ·b). 

Subfamily Tolypammininae Cushman, 1928 
Genus TOLYPAMMINA Rhumbler, 1895 

Tolypammina? aff. gregaria Wendt, 1969 
(pI. 42, Figs 2-5) 

1972. Tolt/lPClmmma7 aff. grsgarta Wendt; BcOn.n1mIliIm & Zamuefltl. pp. 3'l-G. PIl. e, Figs 1-10; 
Pl. 8, Fdp 1~5; PI. 9, F!cs 1~ 11 and TeXlt-:ftI.gs fJ.--'1 [eum ayn.]. 

Material. -About 50 specimens. 
Association. - Agathammina austroaZpi.na, Olomospira sp., G&omospirella pa

rallew, G. friedli, Planiinvoluta deflexa, Tol1lpammina? sp., and Ophthalmtdium Bp. 
Dim~ of the test ~in mittons): diameter of vertical section ~ 5OB--1,200, 

diameter of deuteroloculus - 50-il00. 
Remarks. -Tolypammina? aff. gregaria as a sessile foraminifer commonly 

encrusting organic debris. Individuals illustrated here are very stnrllar to· those 



idenMlled as Tolllpammina? aft. grel1ana Wendt by Broooim8llln and Zaninet1ll (1972; 
see especially PL 8, Figs 14-115. and IPL 9, Figs 1-2, and 5). differing. In somewhat 
larger diameter of deuteroloculus. It" is not certain whether or not .the test walls 
are agglutinated, hence this species was retained in the genus . ToIlIpammina 
lihuinbler· · with reservation · ,(see also JBr6nnimann · & Zaninetti 11172); .. 

Occurrence. - In the Tatra Mts thiS species was recorded from the Lower 
Rhaetian of Mt. Palenica Lendaoka (section VI, layers 12 and 39). This species was 
not hitherto known from the Carpatbians. 

Known from the Upper Muschelkalk of the western 'Basse-Provence in France 
(BrlSnnimann & Zani.netti 1972). 

Tolypammina? sp. 
(PI. 42, Fi~ 1, 7) 

Material. - Approximately 150 speclm.ens. 
Association.'- Commanly cooccurring with Agathaf1.&mina aUBtroalptna, Tetra

ta:r&s. infZata, GZomospireZZa? :x>lc01'n1li, G. paraZZela, G. fTiedli, and occasionally 
with Involutinidae. 

Description. --Test bilocular, cohSi.sticg at spherical proloculus and tabular 
irregularly coiled deuteroloculus; proloc~us sometimes obscure. Walls recrystalli2:ed 
and coated with gl'aymicritic layer. 

Dimensions of the test (in microns): diameter fin vertical section - 600-1,300. 
Remarks. - It is not certain whether or not this species belongs to the genus 

ToZlIpammma Rhumbler, as the structure of walls is obscme (compare· Brlinnimann 
& Za,ninetti ·lS72 and remarkS to ToZlIpammina? aft. gregaria). 

OccuM'ence.-Lower and Upper iRhaetian in all the sections· studied. 

Family Trochamminidae Schwager, 1877 
Subfamily . Trocbamminjnae Sch,wager, 1877 

Genus TROCHAMMINA Parker & Janes, 1859 
Trochammina atpina Kristan-'l'ollmann. 1964 

(PI. 41, Figs 1-2) 

tllMa. Trochammin4 .a.Lplna 11. lip.; Kri8ten-ToIlmlUllD. pp .......... Pt. If, Ftp 1-4. 
urn. Troch4fl1111'1lna alpmaKrultan-ToDmann; GUdz1a1d" Zwwtdzka, PL .. Fig. 3. 

MateriaZ. - Over 30 well-p!'eserved specimens. 
Association. - Agathammina austroatpifl4, FrondicuZaria woodwardi, NOOo

saria sp.. Tol1lpammina? sp., Gtomospira sp., In'Volutinti communis, I. ga8chet, Di
plotl'emina ®. and PZanUn'Voluta defle:z:a. 

Description as given by Kristan-Tol1mann <19648). 
Dimensions of the test {in microns): diameter of the base - 2()().......400. height-

200-300. 
Remarks. - Number· of whorls and arrangement of chambers observable in 

the vertical cross~8ecti{)n (PI. 41, Figs 1-2) are almost identical as in the specimen 
descr.ibed by oKristan-Tollmann (19648, PI. 7, Fig. 2c) as Trochammina alpina; the 
PoUSh specimen differs from the latter one in slightly smaller general size and in 
the apical angle. The specimen from the iLadinian of Slovakia, figured by Salaj 
& . at. (1967, PI. 1, Fig. 12) as Trochammina aIanna most probatiy represents the 
speCies .. Trochammina almtaZensis Koehn .,zarunetti. 
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Occurrence. - In the Tatra IMts this species was reoorded froIQ. the Lower 
Rhaet.ian and oocasi~y tr.am the UIPJi)er Rhaetian in the sections Qf. Lejawa 
Valley (I,layers 3--4, 6 and 10), Mt. Maly Kopieniec (Ill; layers 7 and 9), and Mt. 
HJ,"adok ,(XlV). It was previously recorded from ·the Upper Rhaetian at Ohoe:! nappa 
at Mt. Siwiadskie Turnie (Gazdziclcl & Zawidz.ka. ,1.973). 

Known from the Rhaetian IGZlaIDibach-marls) of· Austria (Kristan-Tollmann 
19648.), 

~amilyCBligellidae Reitlinger, .1959 
Genus ALPINOPHRAGMIUMFliigel, . 1967 
AlpinDpnragmium. perjoratum Fliige1, 1967 

(Pt 43, Figs 1.:......3) 

1987. Atptnophm:gmiu.m pe.1'forotUm .n. ap.; FtQgel., pp. 383--388, PI. 1-1~ Abb. ~ [cum 8IIn.]. 
1~8. AlptnoophragmWm per/omtum P\lf1gel; ObethaJ,ljler & Pi&bl.nger, PI. I, Fig ••. 
196U. Alpmophragm4um 'perfomtwm I'itlgel; z.mid;P. ta, Albb. 58. 
19'11. Alptnophragm&um perforatum FJ.1lgel; HOhEmegger & Lobltze.r •. PI. 2,1'1,. 10. 

Material. - Six poorly preserved specimens. 
ABBoclation. - Inoolutma commums, I • • gaschei, Glomosplrella friedU, Glomo,. 

spirella sp. and Tetrataxis inflata. 
Descriptwn as. given. by Fltlgel !(1967). 
Dimen.sions of the test (iD microns): length - 2,000-3,300, 'width -1~OOO-1,700. 
Remarks. - This is a sessile foraminifer 'usually encrusting ' ,orgaiuc debris, 

Structure and general size of its test matches the diagnosis of the species Alpino
phragnMum perforatum as giveo. by IF}ilge:t. (1967). This form was ' assigned by Fliigel 
(L961) to the family Cal!i.gelMdae on: the Ibasis of· wall structure; however, the 
results of studies by Hohenegger & . iLobitzer (1971) shOWed that tbls species would 
be better oocomodated in the Mildoliirul, as its te&t appears to be parceIarieous. 

Occurrence. - In the Tatra Mts this species was recorded in ' the Upper 
Rhaetian of the sections of Lejowa Valley {I, layers 20 and 24), Javorina (IV, layers 
3 and 19), Mt. Palenica Lendadka (VI, layer 49) and Mt •. Gbldkie UpJ,azianslde (IX). 
It was not hitherto knOWlll from the CllIIPathians .. 

It was knoWn from the Nor.ian and Rhaetian reef limestones (Dachstein
~alke, O~At~e) of · the . Northern Alps (cf. Fabriclus 1900, Fliigel 1967. 
Oberhauser & (Pl6chinger 1008, Zankl 1969, Hohen~er & Lobitzer 197'1). 

Family MoravamminidBe Pokorny, 1951 
Subfamily EarIandiinae Cummings, 1955 

Genus EARLANDIA Plummer, 1930 
. Earlandia /:JP. 

(PI. 33" Figs 1.,-4) 

Material. - Approximately 20 well-preserved specimens. 
AssociatCon. - Commonly cooccurring with FTondiculana woodtoardi, GZomo

spira sp., G~~? pdciorn1li; G: friedU, Agathammma. austro~nG, TetTClltazis 
infl.ata, Plan-iinvoluta deflexa, Involutina · communis and I. aaschei. 

Description. - Test small, Dlal'ked1y elongate, with initial chamber sub
globular, condca1 m longitudinaJ c:ros'8-seclion and · ck:cu1ar in tranisversal C1'(I8S,. 

-section, with microgranular, thin walls. 
Dimensions of the test (in microns): length-260~00, width-88-132. 

th1cknes'S of wall-1l-15. 
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RemarkB. - ,A number of problematic microfossUs . of uncertain taxonomic . 
status and previ0U8ly descclJbed under the generic name AeoUsaccUB EWott (cf. 
Elliott ·1Q58; l\fifik lS71, Im; Flugel 1972b) known from the Permian t() cretaceous 
were recently placed :in the foraminifer genus EarEandia Plummer (Bee Zaninetti 
& aZ. 197.2, Brlilnnimann & at. 19'712a). 

Forms figured here (pI. 33, Figs 1-4:) are markedly shatter than EarZandia 
dunnlngtont. They differ from EarZandia tinfltrrnlifonnis descri:bed by Mi§lk (1971, 
1972) from the Central West Carpathians in nuuitedly larger size, diameter of 
transversal sectian, length and in thickness of lateral sides. 

Occurrence. -In the Tatra Mts this species was recorded from the Lower 
and Upper Rhaetian of the section <>f Lejowa Valley (I. layers 6. 10 and 22), Ja
vorlna (IV. layer 6), Szeroka Bielslta Pass (V, layer 5), Mt. Palenica Lendack.a (VI. 
layer 33). 

Family Tetrataxidae Galloway, 1933 
Genus TETRATAXIS Ehrenberg, 1854 

Tetrataxis inflata Kristan, 1957 
(PI. 41, Figs 4-10) 

19".R. TetrataxtB tn!lata DDV. lIP.; oKriJItan, pp ........ :N. ft, Fig. 4-
111Ma. T"trotaxlis tnttata .KIr~Man; Kr~atan-Tollmann, PP. 44--45, Pl. 'I, Fi .. t-'l. 
111'l1. TetrotaxtB inflata lKriBtIllll; Rohenegger Br Loblt:zer, PI. 1, Fig. U. 
19'11. TetTataxts tnflata .KIr1stan; FlremoJ1 ~a, p. 338, PI: 24, Ftg. 9. 

Mate1'ial. - Over 150 well-preserved specimens. 
Association. - Frondiculllria woodtoardi. Glomospira tenuifistulll. Agatham

mina austroaZpina, Glom.ospireUo.? pokorntli, G. parallela,G. friedZi, Tolupammina? 
sp., Nodosaria sp., AlpinCllPhragmium perfor(lt14m, I.nvoZutina gaschei, 1. communis 
and I. sinuoBa Binuosa. 

Description as given by Kris~n (1957). 

Dimensions of the test (in microns): diameter of the base - 450-500, height-
300-360. 

Remarks. - The specimens have tM shape of axial test section (with long 
diameter· of the base and moderate height) and 70° apical angle with are typical 
of the species Tei:'rataxis infZata Krlstan I(cf. Kristan 1957, Kr.lstan-Tollma·nn IB64a). 

Occurrence. - The species is fairly common in the Tatra Mts, generally more 
common in the iLower than in the Upper Rhaetian. It is reported from the sections 
of Lejowa Valley (1), Mt. Mala Sw.inica (11), iMt. lMaly K-opLeniec (lI1), Javordna (1V), 

Mt. Palenica Lend'll·oka (V1), and Mt. Hradok (XV). This species was not hitherto 
mown from the Tatra Mts. 

Kinawn from the Rbaet.ian of Northern Alps OKr.istan lS57, Kldstain-ToIlmann 
1964a, Hohenegger- & Lobitzer ·1971), and from the Anisian of 'Northern Italy 
(Premoli Silva 1971). 

Tetrataxis nanus Kristan-Tollmann, 1964 
(PI. 41, Figs 11-12) 

lIMa. Tetrotam nMW8 111 • .,.; iKdstan-ToDmmm, p. 45, PI. 'I, Figs 8-9. 
1~. TetlUtaxts ntJnU8 Kr~-TolLman'D; Kr.latan-TalLmann Br Tollma~ PP. H9--«IO, . PI. 3, 

II'Jp ~; PI. 11, ·F·18a ...... 

MateriaZ. - Five specimens. 



RHAETIAN SEQUENCE IN THE TATRA !ITS 55 

Association. - Frondiculartal "1DOoc:hoordi, Agathammitui austTOaZpina, TetroJ-
taxis mqZata and Glomo&pireUa triedZi. 

Description as given by Kristan-ToUmann ~l964a). 
Dtmensions of the test {in microns): diameter of the base-350, beight-400 . 
.Rema.rks. - This furm" differs from Tetrataa;ois inflata. in smaller diameter 

of the base, usually not exceeding 350 microns, in sharper apical angle, and in 
test height markedly exceeding length of its base (cf. PI. 41, Figs 11-12). 

Occu.rrence. - This species, hithe'to UIlknown from the Tatra Mts, was found 
in the Lower Rhaetian of Lejowa Valley (section I, layer 6) and in Upper Rhaetian 
o.f Mt. Palenica Lendac'ka (VI, layer 44). 

KnoWn from the Rhaetian of 'Northern Alps ~stan-Tollma1lll 1964&, Kr:Istan
-Tollmmm & ToDmann 1964). 

Family FischeriDidae Millett, 1898 
Subfamily Cyclogyrinae Loeblich & Tappan, 1961 

Genus AGATHAMMINA Neumayr, 1887 
Agathammina aust.,.oalpina Kristan-ToUmann & Tollmann, 1964 

(Pl. 40, Figs 1-7) 

11181. ~ IlUoltrDGlpbuJ Krlllltan-ToUmaDn '" ToIlmann; Koebn-zank1eltU, pp. 5'/'-H, 
PIl. e, lI'1&II A-D, &Dd Tezl-tig. 11 [cum 1JfIfL]. 

111'10. AQllthammtfWI IWBtroalpl.na KrDlt8'll-TolIima.tm; JemkejMroriI PI. I, I'~ 3. 

Material. - Over 100 well-preserved specimens. 

Association. - Frondicularia 'IDOOdwardt, Nodosaria cf. ord.inata, Nodosaria sp., 
GEomo8J)ira sp., Glomos;pireZla? pokornyt, G. fried14, G. paraUela, GlomospirelZa sp., 
Tetrataxis inftata, Trochammina atpina, In'Votutina commwnis and I. gaschei. 

Description as ~en by Kristan-Tollmann & Tollmaml (1004). 

Dimensions of the t~st (in micr()ns): d:lameter - 25~80, thickness - 120-150. 

Rematrks. - EI!liIp9a1dal otJt.1me tat test :liD axial SoeC'tion ~P!l. 40, Figs il---3) wate 
in transversal section «pI. 40, IFigs 4--3), and tabular seoond chamber coiled in 
quinqueloouli.ne mmmer are tytplml of the species Agathammt'B!l austroalpina (cf. 
Kristan-Tollmann & Tollmann 1964). 

Occurre:n.ce. - This species, hitherto unknOWlll from the Tatra Mts, 1s very 
common in the Lower 8'Ild Upper Rhaetian ()f all the secii()ns studied (cf. Figs 
3-5, 7~). 

Known from the Anisian-Ladinian of Austria .(Koehn-Zalrlnetti 1969), Bulgaria 
(Trif()nova 1972), from the Carnian of Slovalria (Salaj & al. 11967, Jendrejakov!\ 
1970), and Austria (Koebn-Zaninetti 19169), from the Norian of Austria (Koehn
-Zaninetti. 1969), and Slova!k:ia (JendrejlikovA 1972), and from the Rhaetian of 
Austria (KriBtan-ToUmann 19Mb, c; K.ristan-'l101lmam & Tol1mann 1964; Koehn
-Zaninetti 1969) and Switzerland {Bronnimann & Page 19&6). 

Agathammina? sp. 
(PI. 40, Figs 8-9) 

Material. -Approximately 20 well-preserved specimens. 
Association. - frondicularia woodwcrdi, Triasina hantkeni, GtDmospira !Pp., 

GZomospirella Bp., TetratlJ3:li6 inftata and ToZypammina? sp. " 
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DescriptiOn. - Test ellipsoidal, -elongated. Proloculuil globular; deuteroloculus 
tabular, init£a.lly irregularly coiled and fillUilly with markedly oscillating whorls 
(see PI. 40, Figs ~). . 

Dimensions of the t.est .(in Ipicrons): di$meter -:-.26~70, thickness -1'20-130. 

Remt1rks. -The forms figured here do not cHspJ,8y quinqu~loculine type of 
coiling, hence it is not . certain whether ~ not they belong to the genus ~gathOlm
mina Neumayr. It should 'be noted that the ;u-rangement of whorls in the lIist phase 
of coiling appears somewhat shnilar to that of the genus GlO'7OOspireZZa P1Ummel". 
Similar forms were reparted under the name Agathamfraina austroaz,pina by Booc~
letti & aZ: (1969, Figs . 430, Q,i, n) from the Rhaetian and Lower. Liassic of Northern 
Apennines. 

Occurrence. - In the Tatra Mts - Upper Rbaetian of Javorina (se.ctian IV, 
Layers 2, 8, 16 and 18), Mt. Paleoi.ca Lendacka (VI, layer 48) aDd M·t. CDadk:le 
Upla2'JiaiiBOcie (IX). Compare also the ab(nreNmarkB. . 

Genus VIDAL,N A Sohlumberger; 1900 
"Vidalina" leischneri (Kristan-Tonniann, 1962) 

(PI. 50, Figs 1~) 

19C. Neoongulooucus letaChneri D. glllD. Do 1IP.; . Kn8tan-TolJml!lnn, p. 2110, PI., 2, ·Fip. BII-M. 
11185. ComU8piru7; ctta; N. I, FieB [--4. 
19'1'0 ... vtdalt7l4" tBtachnert (IKriatan-Toamann); ~ann, Po_on Br Zanilnettd, pp. 18-1', 

TelDt-figl;! 8 (~ I). 
1970. NeOO7.lgulod.tsCU8 IaiBchneri nl8tan; Papp Br TurlllOvsky. pL 3t. Figs 2-3. 

Material. -.Approldmately 50 well-preserved specimens. 

Associla/t!ilotn. - 00b0currI!lI::I exclwi'Vely W!ith Involutina faJl'!£naccio.e, I. cf. 
Ziassica, and I. cf. turgida. 

Description as given :by Krlstan-Tollmann (1902). 

Dimensions of the test (in microns): diameter -~IG:-270, thickness -:- 40-60. 

Remarks. - The .forms figured here '4PL 50, ·Figs 11-8) have all the features 
characteristic of the · species "Vidaltna" Zeischneri ~istan-Tol.lmann) (cf. figures 
and descriptions given by the authors enlisted in the synonymy). . 

Records of the genus VUfaUna from the'.DIda.s61c and JurasslC are questionable. 
Becenlt studiies /by iWlemli {119'12) oshaw'ed that· ~ sedtioins df iIlcr.amini;fars c:Jl 
the species of the genus Ophthalmidium· IKii'bler & 2Jwi.ngI:i :from the JuraS&ic of the 
Jura Mts are very similar to those illustrated under the names of biloculine genera, 
such as VidaUona Schlumberger, NeoangulodtsC'U8 Kris:t&n-Tollmann, and Cyclogt/Ta 
Wood. 

Occurrence. -In the Tatra Mts tbds species was found in the Lower Idassic 
of Lejowa Valley '(section I, limestone intercalations occurring a few meters above 
layer 42) and StrilZyska·· Valley (XI). This form was hitherto unknown from the 
Carpathians. . . . 

This species, . misinterpeted as Anaulcdtscus sp., was reported for the first 
time 1:rqn the Lawer LiassIc of Ntaritbarn iLimes.tane .Mps. by .!Le.iscllIr:ler (1961 ; 
PI. 2, Figs 5-7), and thereafter it was reported · from Lower Liassic limestones 
rih Arletites sp. pier>ced by the borebo1e in the Vienna area (oKriatan-TolJma.nn 
1962). It ds also knowfr·am the I.JLassic of Souithern Mps (CiJta 1965) .. Austria . 
. (Papp & Tumovsky: 1970), and from Lycian Taurus in Turkey (Brfulnimann & al. 
1970). 



ACTA OEOLOCICA POLO · ICA. VOL. 2. 

Conchodon infraliaskus Stoppani · Lower Rha tian, t. Ma)y Kopien·ec (section 111, layer 2) 

1·7 - specimens varying in age: 0 antel'ior view. b posterior view, c side view; 8 - specimen wi h preserved fragment of .the hinge (cardinal tooth is visible): 0 atllterior view, b side view 

All photoe In not . • 1~e 

A. OA7..DZICK1, Pt. 2$ 



ACT CEOLOCIC POLO. ICA, VOL. :4 

l-~ - Rhaetomegalodon tatricus Sp. n.: ower Rhaetian aly Kopleniec (section III layer 2) 

la-c and 2a-c - fParaty.pes Ouveo· e specimens), 3a-c - hoiotype: Cl anterior view b side vJew, c posterior view 
4 - Rhaetomegalodon incisus (Frech)· Rha tian at t. Palenica Lendaaka (scree) 

All photos In oat. sl~e 

A. OAZDZJCKl. Plo 2 



ACTA ClEOLOGJCA POLONICA. VOL. 2. A. ClAZDZICKI, PI. Z7 

Conchodon goeteli sp. n.; Lower Rhaetian Mt. Maly Kopieniec (section Ill, layer 2) 

la-c - paratype (juvenile s>pecimen), 2a-c - holotype: a anterior view, b side view, c posterior-top ViEW ·toward area: 3-5 - badly preserved adult specimens 
(anterior views) 

All photos in nal. size 



AC'l' OEOLOOICA POLONICA, VOL. ~4 A. 0 tD:JICKl, 1'1. 28 

Ver kal c 'on of a block of Megalodon lime tone from Polana pod Wolo zyn m (ection XIV)' vi ilb are era ion 
urfaces at the middle and op part of th bed (c/. Gaidzicki 1971, T xt-fi . 4 and Pl. 1) 

The pecimen colleoted 'by Dr. J. Glazek; photo in nat. ize 
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Subfamily Caldvertellinae Loeblicb & ' Tappan, 1964 
Gen'UB PLANIINVOLUT A Leischrter; .1961 

Planiint10luta carinata 'Leisc1mer, 1961 
(pI. 42, Fig. 6) 

19111. ptanttnvotuta cartnata n. g. D. .,p.; Lei8chner, '~. 1.1-112, Pl. 10, Figs 1-14; PI,. ,12, Fj,p 8. '7a-8a. 
1984c. Pla.ntl.fwof.uta cmnata Le1scb.ner; ,X.rtlltan-Tol'lDiann, PI. T, FJ;g. •• 

Material. -,Flove epecimens~ 
Associatlioon. - Frondicularia woodwardi. N od~ria sp., GlomospireUa!' po-kornyi, G. fried14, G. paraUela and , Agathammina aUBtToaLpina. 
Description as given by Leischner (1961). ' 
DimenlriORB of the test (ilimicrons): 'diameter - 300-400, thi~ess - 50--90~ 
Remarks. - The sessile foram,i,nifer figured here4Pl. 4:2,~g. 6), shows all the .feature3 typical o:f the species ' Planitn'Voluta carinata Leischner (cf. , fllustrations. and descriptions given by the authors enlisted in the synonylny). This, species' differs from Plananooluta dellexa in smaller size and ' m~kedly flattened attachment area. 
Occur;'ence. - In the Tatra IMts this species was fOllnd in the Lower and Upper Rhaetian of Javorina .(section IV, layers 3, 12, and ' 18), Mt. Palenica Lendacka (VI, layers 29 and 35). It was hitherto unknown from the Carpathians. 
It is 'known from· the lNorian 4Kristan-Tollma'iin ' ldMI4c) and mostly from the Rhaetian J(lLeiscbner 1961) of Nort'Qem LImestone Alps. 

Planiinvoluta deflexa Leischner, 1961 
(Pl 43, Figs 4-7) 

191J1. PtanUn,,"'uta' de;fte:ra JIl.g_n~.; Lel,8chner, p. 12, PI. 10, Figs 111-22; Pi. 12, Figs Tb-8b. 1989. PUmtf..lwoWta de;fte:ra ,Le1Bchner; Koehn.:z.amnettl, pp. 80--83, Text..tlg. IL2 (A~. 1973. Piaflttnvof.uta detl.e:ra Le!BchntU'; Ga:tdzlaki & 'ZawtdZka', Pi. 8, Figs , 50--41. ' 

. Material. -:- Approximately 20, speolmens. 
Assodatton. - Gtomospira tenuifistula, Glomospirella?' po'kornlli, G. friedlt,. ,G. parallela, Agathammina austroaliptna, Trochammina alpina, Frondicularia woodwardi, Diplotremina sp., Tolllpammina? sp., In'VoWtina communis, I. gaschei and Tetrata.:r:ts inflata. 
Descrlrpttooas given by Leischner (1961). 
Dimensions of the test (in microns): diamet,er -1SOO-600, thickness - ' 100--.200: 
Remarks. - It is sessile form with markedly flattened test, consisting of globular proloculus 8!nd plaa:dBpirally enrolled seoond chaIliber, and' with concave attachment area (cf. PI. 43, Figs 5 and 7), ty.pical or' the species Planiinvoluta. defZexa (cf. Leischner, 1961, Wendt 1969; Koebn-Zamnetti 1989). 
Occure7ICe. -'-10 the Tatra IMtsthis species was found in' Lower and (more often) :in Upper Rhaetianof L~j.owa Valley, {section I, layers 6, 10, and 27), Javorlna (IV, layers 2 and 3), Szeroka Bielska Pass (V, layers 1 and 5), Mt. Paienica Len· dacka (VI, layers 39, 41, 8IDd43), Ja,warzytla AjJp (VIlI), and stolnia (XII). It 13-also known from the Upper Rhaetian of Chol: nappe from IMt. SiwiaflS'kie Turnie (Gatctzlidd & Zaowidzka il973). Ou,tside iPoland, it is known :firom the RhaeUan of NOIt',thern m:.Jmeetane AIl(ps (!Lei&dImer ;1961, Koebn~ 1969). 



:;s ~RZE.T . GA2DZICKl 

F~y w.Hliolidae Ehrenberg, 1839 
Genus OPHTHALMIDIUM Kubler & Zwingli, 1870 

Ophthalmidium sp. 
(PI. 38, Figs 8-9) 

Material. - Three poorly preserved specimens. 
Asisociation. - F1'01UUCUlaria woodwardt, N od08aria ~., Agathammina austro

clpina, Trochammina az.pirna and Toltmam1'1lim.a? ap. 
De/llCription. - Test ovate, elongate, rounded on bal;h ends. IProloculus spheric

al; subsequent chambers tubular, plmrlspirally coiled;· diameter of . chambers of 
-outer whorls markedly larger than that of inner whorls. 

Dimensions of the test (in mi.cOOns): height - 2.20, thickness - 80. 
Remar1cB. -1 Clne 'Of the IIJ&)ElCimenB 1iIetK'ed (pI. 8B, Foig. 8) .BIE!eDl6 to be similar 

. to AgathamminOides rlanmef1ti {et. Zaninettl 11969); however, scaree material and 
.innumeroUB cross-.sections preclude any more detailed identifications. It should be 
~oted that Ophthalmidium was hitherto placed' in the family Nubeculariidae; 
bawever, recent studies OIl wall microstructure, character of coiling and chamber 
to whorl length ratio (Pazdro 1972) indicate that this genus should be placed in the 
family MilioHdae. 

Occurrence. -Lower Rhaetilan of Lejowa Valley (secti<ln I, layer 3) arid Mt. 
Palenfca Lendacka (VI, layer 12). 

Family Milioliporidae Bronnimann & Zaninetti, 1972 
Genus MIUOLIPORA Bronnimann & Zaninetti, 1972 

Miliolipora sp. 
(Pt 38, Fig. 11) 

MateriaL - Two poorly preserved specimens. 
Association. -'- Exclusive]j w.ith Involutina communis, 1. tumtda, 1. impressa, 

T. mura1lica,I. Binuosa sinuosa,·I. gaschei, Trocholina permodisooides, T. crassa, Tria-
:rina hantkeni, Diplotremina sp. and Toly.pammina? sp. . 

Description. - Test co~g of proloculus and tubular chambers, wall 
calcareous, thick, with large &ubcircular .perifarations. 

Dimensions of the test (in microns): length - 350, width - 200. 
Remarks. _ PrIor to the estabHshment of ·the genw; MiZioUpora, this focm 

was usually assdgned to "GuttuUna" d'Orbigny (<!f. ·Krdstan-To11ma!IJTl 1004b, K()ebn
·-Zaninettt 19(0). 

Occurrence. - This form, hitherto unlknown from the Carpathians, was found 
iq h Uppeir !RJbaeUieIn IDIf ~ V'IlI1JIey (aectlbl 1, oa~ 15). IClU1aiIde PoIaDd,· 
it is known ,from the Upper iNorian - Rhaebl.an of Auetria (Kxistan-ToUmann 1964b, 
Xoehn-Zaninettl & ;BrOnn.imann 196Bc, Koehn-Zaninetti 1969) and from contempor
aDeOUS Naiba:nd Formation in ]ran (BrOnnimann .& aZ. 19?.3b). 

Family Nodosariidae Ehrenberg, 1838 
Subfamily Nodosariinae Ehrenberg, 1838 

Genus NODOSARIA Lama~, 1812 
N odosaria cf. ordinata Trifonova, 1965 

(PI. 39, Figs 8-9) 

Material. - Six poorly preserved specimens. 
'Association. - Tetrata:msinflata and Frondicularia woodwardi. 



BHAETIAN SEQtmNICE IN THE TATRA MTB 59 

Deacription. - Test straight, eloogate, w.Ith rounded anterior part, consisting 
cl 5-10 1rapezafdaol chambers gr<aduaUy increasing in sdze as added. Septum 
separating chambers markedly bent forwards in the axial test part. Proloculus 
rounded. Wall calcareous, smooth, usually strongly recrYBtallized. 

Dimen8Wns of the test (in mdcrons): length - c. 200, w:Ldth - c. 80. 

Occurrence. - This form,hltherto un'known from the Tatra Mts, was found 
.in the Lower Rhaetian of Lejowa Valley (section I, layer 6). 

Nodosaria sp. 
(PI. 39, Figs 10-11) 

Remarks. -Single, dncamplete forms identified as NodoBaria sp. are charac
"terized by straight, elOlDlP:te test consisting of a few .chambers, subrectangular or 
subcdrcu1ar :In a'XIiIaJ. cross-sect:1011 !OPL 39, Fig. 10 eDd PJ. 39, FJg. H, respectively). 

One of the forms figured (pI. 3D, F.ig. 10) was found !In associat£on with 
GlomoBptTeUe parClneZa and G. fried" in Mt. Palenica Lendacka (section VI, layer 
18), and the ·another ODe ~. 39, Hg. 11) :1.'11 the Lower LiasB1<c of 8tl'Wska VaU.ey 
(Xl). 

Genus AUSTROCOLOMIA Oberhauser, 1960. 
Austrocolomia sp. 

(PI. 39, Figs 12-13) 

Material. - Three .poorly preserved specimens. 
ANociation. - Glomospirella friedZi, FrondicuZaria' wood'l.OOrdi, and Glomo-

8pira sp. 
Description. -Test straight in axial cross-section, ' markedly elongate, tri

angular :in outJ.ioe, c!bambers semiclirouIa!r, up to tlilree :in number; septum separating 
chambers rounded and !bent forwards; wall calcareous. 

Dimensions of the test (:in microna): length - c. 300, width - c. 200. 
Remarks. - The forms resemble in all their features Pl"eserved the genus 

AUBtrooolomia Oberhauser, common in the Uppe!' Triassic. 
Occurrence. - Jlll"AAova Valley (VII), Ja,worzyna Alp (Vlll), st6lnia (Xll), 

and Mt. Hradok (XV). This genus waa hitherto unknown from the Tatra Mts. 

Genus FRONDICULARIA Defrance, 1824 
Frondicularia woodwardi Howchin 

(PI. 39, Figs 1-6) 

11111. FTond.f,cula.rta tDOOd.tDaTcU HOW'Cbl.n; LelecIhner-. p. JII, cFO.. " Ftp M-IO. [cum Btln.]. 
1888. Frondtadaria tDooc:koonU HOWch.t.n; BadwaJlald, PL 8, Fig. 2; PI. M, Fig. 1. 
11188. Frondtcutat1a~. woodWUTcU Howeb1n; Boccalettl ... al., J'.tg. 6Z&--m. 
19'110. Frondtcu!aria WOOOWUTcU Howchln; Sala~ ... stranlok, Pl. :I, Fig. 8. 
19'11. FToncUcularia 'I.IIOCldaDIlTdt HowdWl; Gatdzlek1 ... ~a, PI. 1. J'igt ..... ; iP1. .. Fig. s. 

Material. -Over mo specimens. 
A83ociatian. - Most often with AgathamminCl. auBtlJ"oalptna, Tetrefa.1.is inflate, 

Nodosaria sp., Glomospira BP., GlomoapirelZa? pokornlli, G. fried", G, parGlleia, 
Glomosp4reZZa sp. and ToZtlpGmmina? sp. 

Description as given by Leischne:r (1981). 
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Dimensions of the test (.in microns): , length - 200-450, width - 50:--100. 
Remarks. -,- General structural plan :ofthe test (test elongate, slightly cUl'V'ed 

In .axial" oraIS-6ect:iOIi, collScistiog of a :series D-l..1ellipsafdalahembers) · and its 
size well match the . dia~osis of the species FTondicu.Zaria 'I.IX>OdwaTdi Howchin 
(cf. ILeischner 19(1). 

Occu'I'TCmce. - In the T~tra iMts thi$ species is fairly common it!- the Lower 
and uPPer Rhaetian of the sections of ~jowa Valle.y (I), 'Mt. MIlly Kopfeniec (111). 
Javorina (IV), Mt. PalenteS Lendacka (VI) - Bee F.!gs 3, 5, 7, and 9. It is also 
known from the Upper Rhaetian of Chol! nappe from Mt. Siwiaiisilde Turnie (Gaz
dzlaki & Zawid2'Jka 1973) and from. the bigh-tatrJc Rhaetian of Mt. Kopieniec Sta
r<ll"obociaosk.i and Do1IDka za ,KiJczerem .(Radwa.6.8kd: 1968). 

This species . was often reported from Nanan-Lower Liassic strata Jf 
Northern Limestone Alps (Leiscbnet ;11959, 01961; Czurda & NLcklas 19'10), Dolomites: 
"(Bcisellini & -Broglio Lat'liga 19&5), lNorthern ~es(BoCCaaEtti& al. ·1969), and 

"'fi'Om'Eastern Atlas' iIilTUmsia(Salaj& SUamk '19708; b). : It, wasalsQ reported 
,from 'the MtJ.Soi:heikalk' of , Western 'AqUitaine, (Cuvillier 'l961); from: the' An1sian or 
,BavarianAJps, ~&gri ,' 1955), and tecentlyfroin the Upper ,Anisian of ChOO' nappe 
, of . Mt: . Wielkie iKorYciska in the Tatra Mts (Gatdiicld " &" Za:W:idzka 1973)~· 

Family Duostominidae Brotzen, 1963 
Genus DIPLOTREMINA Krista:n:"Tollmann, 1960 

mplotremina sp. 
(PI. 38, Fig. 10) 

Material. - Three poorly preserved specimens. 
,Assooiation.-Commonly with 1n"olutina communU, I. tumida, I. muranka" 

I. imp1"esBa, I. gt1l8Chet, TTochoUna peTmodC.Icotdes, T. craBSa, Triasina hantkeni" 
Miliolipora BP., and To11lJ)am.mina? BP., and sometimes with Agathamm4na aUBtro
alpina, Trochammina al.pina and Planitn1.)oIuta de/Zexa. ' 

DeBCription. - Test It:roch~irtaJly called, with cilrcular outline in eqUl&torial 
section .(pI. 38, IF.Ig. 10). Chambers spirally SlTanged and increasing in size as added. 
LaTge umbilifus observable in axial part. ' 
~ of the test (in microns): diameter - c. 300. 
Remarks. - The mode of oafldng and arrangement of chambers are typical 

of the genus Dlplotremma Kri&tan-Tollmann {cf. Krist&n-Tollmann 1960). However, 
scarce and poorly preserved material is not sufficient for speci.tic identification. 

Occu'l"l'ence. - Uppe:r!Rhaetian of iLejowa Valley (section I, layers 10 aod 15). 
This genus was previOUlBly found !In the I~ Rhaetfan of Chot! nappe at Mt. 
Siwiail9lde Turn:fe t(Gatdzlcki. & ~widzka '1'97'3). 

Family Involutinidae Butschll, 1880 
Genus INVOLUTINA Terquem, 1862,. emend. Koelm.-Zaninetti, 1968 

Involutina' communis (Kristan, 1957) 
(pI. 44, Fig~ 1-5, ' 7-8) 

1988. Inoot;uttna commuma (KrJlift.an): Koeh4l-Zanme1tti, cPIP. id3-U5,' T/lzt-fi. 311, (exdL D. 7, J. 
, lip, 311. (i.....,) '[~17l ayn.]. " 

1970, 17WOlutina 'commUmtl (Krfetan); Br6Imlmann, ~ ,; Zanmettl. p: IS, Pl. l, FlgI 1-1. 
18'1l. Inv01u«na" commuma (Kristan): Hohenegger //r Lobitzer, Pt. .i. Fig. 10: PL' 3, 1'lg. 1. 
19'12b. lnvoluttna commu.nt.s (Krlstan): BrOnmma.nn //reil.; Text-fig. I (111-«0). ' . 
11m. Involutina commu7\Q (Kri8tan): Samuei, BcIl'Za '" xOliler, PI, 27.,FIg. ~ 
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Material. - Approximately 80 . well-preSf!rVed specimens. 
AsBOCiction. -:- Most often with Involutina gaschei, I. iftwre.sa. I. .nuosa 

sinuosa, . I. muraniOO, I. tumida, TrochoUM permodiBcoide., T. cr'IZ6sa,' Triaftna 
hantkeni, and sometimes with AgathGmmina aUBtroal.pina, T1'oc~mmina alpina, 
FrondiculaTia 'I.DOOdwardt, GZomospireUa fTie~li and Tetrata.:dB inflczt;a. 

Description as given by . Krlstan (195'7) and lKoehn.,zaninetti (1969). 
~ of the 'beet (in micrans): diameter - 700-,.800, thilC'kne9& - 350-400. 
Remarks. ~The .forms occurring :!in su:b-tatnc Rhae1:ian are characterized by 

lenticular test, elliptical axial . section with medial . swelling, and 6~ flat, lnvolutely 
<COiled wharls. Such featUres are typical of the species InvoZutina. commu.i&ia (see . 
diagnoses given by Krfstan, 1957, and iKoehn-Zanmetti, iI969). 

Occurrence. - In the Tatra Mts this species was found in the Lower and 
Upper Rhaetlan of the sections of Lejowa Valley (I, layers, 4, 6, 10-11, 13, 15, 20-
21, and 24), Ja'V1Qrlna (lV, layers 2-3), aDd . Mt. P81en.ica Leodacka (VI, layen 3, 
.33, 8IIld 39). It is a1so known from the' Upper Rbaetian of Chol! nappe at Mt. Si
wianskie TuTme (Gatdzicki &: Zawddzka 1973). . .. .. 

The form oommon d.n the Upper Nori'8ll-Rbaetian of AlLpi.ne-cetrpathlan geo
syncline and south~~steIln Asia (cf. K.rfstan 1957; Leiscbner 1959; KriBtan-Toll
mann 19Mb; Krlstan-Tollmann & Tollmann . 1964; Cros & iNeumann 1964; Oberhau
'Sel' 1964; Bosellini & Broglto Lorlga 1965; .Fabrlcius '1966; Koehn-Zaninetti 1969; 
Jendrejakoval970, 1972; Bl-iinnimann & al. 1970, ID7,ab; Rohenegger & Lobftzer 
1971; Samuel & al. 1972). 

Involutina tenuia (Kristan, 1957) 
(PI. 46, Figs la, 2) 

1989. Invoiuttna tenuts (Xriatan); Koeba-Zaninetti, Po U8, Tezt-tig. ss {cum ayn.). 
111'TO • . Inooluctll4 tenufs (K11BtIm). oB1'6nnimann, PoiII8IIIn &. Zan1netU, p. :all, Text-f.tg .. '1 (10). 
1I'1Oa. Arenovtd:cJUna tumtda · ~l8taD-Tonmann); 6MBj &. Btraolk, PL 1, J'1i. L 
19'10. In.votuttna 1LfIf. te,..,.. ~); JendrajBlr.ova, Pl. a, Fig. 8. 
1972b. In.votutllmd of. temda (Kir1Itan); Br6nnimaml ,. ca., Text-fig. 5 (22). 
19'13. InumuUnll tenut.s (Kristan); Gaf:dz.lc1d &. Zawld!rlka, PI. 5, 1'1_ +-i. 
19'13. J'nt1otuttna cf. tBnut.s GKrWtIm); .Gat.dzkl!Id &. Zawldrr.ika, Pt. S, 1'118 8-'1. 

Material. -Seven specimens. 
Association. - Usually with Involutina communu, I. tenuis, ' I. tumid a, Tro

cholina permod4scoides, and occasionally with Aoathammtna austroatpina and Gto
mospireZZa friedZi. 

Description as given by iKrlstan ~195'1) and 'Koehn-Zaninetti (1969). 
Dimensions of the test (in microns): diameter - 6OO~00, thickness -150-400. 
Remarks. - The forms are characterized by markedly flattened, discoidal test 

and strongly elongate axial section ~L 416, Fig. la), typical of the species Invozutina 
tenuis (cf. Krlstan 1957, Koehn-Zaninetti 1969). 

Occurrence. - In the Tatra iMts this spedes was found :in the Upper Rhaetian 
of Lejowa Valley (section I, layer 13) and Lower Rhaetian of Javorina (IV,layer 1). 
It is also knoWlll ·from the Upper Rhaetian at Chol! nappe at (Mt. Siwianslde Turnle 
{Gatdzicki & . Zawidzka 1973). 

This species is Jmown from the Norian-Rhaetian of Slovalda (Salaj & at 
1967, Salaj 1969a, JenQrejakovA 1970), Austria (lKoehn-Zaninetti 1969, ~urda & 
Nicklas 1970), from the Lower Rhaetian of Djebel i1k:Irine (iEa&tern Atlas) . in 
Tunisia (Salaj & stranik 1970a, Ib), from the ' Rha~an of AU6'1:r'Ia (Knistan 1957, 
19Mb), and from the Norian-Rhaeti8lll of Lydan Taurus in Ttmkey (Bron-nimann 
& a" 1970) aDd lNaibmd !Formation in nn (Bronnimann & at 1972b). 
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Involutina impressa (Kristan-Tollmann, 1964) 

19811. l_olutM14 ~eB80 (-Knatan-Tollm8ml); Koebn-Zani1letlll, pp. 11&-119, Tex;t-.f.Ip 14, lIS 
(8-11) ,[cum Byn.]. 

1989a. semimv",uta clart Kr18tan; Bala', Plo 3, Fig. '" 
1989b. SemUrwoluta cta'" Krilltsn; Salaj, !Pl. 2, Fig. t; PI. 3, F1g. 1. 
l8'I'D. Inuoluttno: t.mprena (Krlata,n-Tollmaoml); BrOnnimann, !Pol.Pon Br Zamnetlti, p. 25, Text-

-fig. '1 (Ll). 
111'1'Oa. Semttnvo&uta dart Kr~an; Salaj Br Slranitl:, p.l. oJ.. Fig. 3; Pt, 11, Ftp 44, 8. 
19'i'Oa. Angu.lodtBCUB d. i7lloP"e8su. (KlrIBtan-ToUrnann); Salaj Br etran.Lk, Pl. a, Fig. 'lb. 
1mb. Invo1utina cl. ,~ (KrlBtan-TolIImann); B~JWmn &. "'-, Text-4g. 11 pt). 
19'13. InooC.utina 'm~ ~n-Tol1ma1lln); GaZd2:k:kl Br zawldtlka, Pi. t, FIIg. '1. 
19'13. lnooLutlna cf. impressa ~-Tollmann); GatdIzfIc*.l '" Zawtdzka, PI. 4, Fig. aa., 

Material. - Tw09pecimens. 
As&oot1itton. -Occurring elrelusive!y with In'Volutina communis, I. tumida~ 

I. stnuora sinuoBO, 1. gaschei, I. 'muranica, Trocholina permodiscotdes, T. CTQ88ll. 

Triastnahantkeni, DipliOtTemina sp., MiZiolipora BP. and Tolllpammina? gp. 
Description as given by IKiristan-''i'ollmann (19641b) and lKoehn-Q'.aninetti (1969). 
Dimen8.ions of the test (in microns): diameter -~00--650, thickness -170----.200. 
Remarks; -- This species was previously reported from BUlb-tatrle (Choc) 

, Rhaetian of. the Tatra Mts f(cf. ·GaMzicld & Zawid:zJka '1973; PI. 4, Fig. 7). The Tame 
forms are characterized by axial ,section elliptical, with distilnct medial depression~ 
8IIld by flattened spire, often oscillating and COlls:iSt1ng Of C. 8 involutely coiled 
whorls. Such features are typical of the species In'VoZutina impressa (cf. diagnoses 
given by Kristan-TollmallJ.n, 19Mb, and lKoehn-Zaninettl, 1969). 

Occurrence. -In the Tatra Mts thiB species was recorded in 'the Upper 
Rhaetian of Lejoawa Valley (sectiOn I, layer 15), and p!'evUously in the Upper 
Rhaetian of Chol! nappe at Mt. Siwianskie Tumie (Gatdzicki & Zawidzka 1973). 

This species in knQWD. from the Norian-Rhaetian of. Slovak:ia(Salaj & a!. 
1967; Salaj 1969a, b; JendrejMtova 1970, 197.2), Austria (Koehn...zaninetti 1969), Lycian 
Taurus in 'I1ua.'ik:ey (Brooni!lD8nal & al. ,1970), oand iNaiband Formation in Iran 
(Bronnimann & aZ. 14172b), tram the ' Lower Rhaetian of Djebel Fkirine (Eastern 
Atlas) in Tunis!la {Salaj ,& Stranik 1970a,' .b), and from the Rhaetian of Austria 
(K!rfs.tan-Tollanann 1·962, 1I964ib). 

Involutina tumida (Kristan-T1ollmann, 1964) 
(PI. 44, Fig. 6; Pt. 45, Figs 1-3) 

1989. InooC.utina tunKda (Kr.lstan-Tollmamt); Koehn-Zani!llettl., pp. 12O-Ul, T~4tg. • (5-41) 
·[cum fll/n.l. 

19'110. Involutma tumtdli (Ka18tan-TG1lmaam); Br!Um\malm, PoiAon & Zanlnetlll, 1UI. 25-«8, Text-
-fl.g. '1 ('I, 12). ' 

19'10. A.ngutod4BcuB tum4dus (Kr1stan-T01lmazm; 'Kriatan-TalknanD, Abb. 8, Figs 18-il7. 
18'1l. InvO&utina turnWa (KrlIItrm-Tollma.nn); Hooe:n.e:ger Br Loblb;er. PI. 1'1, Fia;. t. 

Material. - Five specimens. 
Association. -InooZutina communis, 1. tenuis, I. tumida, I. impreNIl, I. mu

Tanica, ' I. gaschei, 1. si.nuosa stnuosa, TrochoZina permodiscoides, T. crassa, Triasina 
h;am..tJoe"nl., Dipf/.otTemina fp. aIll.Id To1.'JI'PIQmmi'l1JD..? SiP" iIllIld sometittn.$ wfirt:h Agatham
mina aUBtroaZpi.na. 

Description as given 'by tKristan-Tollmann (19Mb) and Koehn-Zaninetti (1969). 
Dimensions of the test (in microns): diameter - 600-700, thickness ---'150-200. 
Remarks. - In'VoZ",tina tumida is characterized by lenticular, discoidal shape 

and marg,ins rounded in axial seot:.lon {cf. PI. 45, Figs 1-3); it i,s plan.ispirally 
coiled into C. 8 whorls; some oscillations may be noted in the first phase of coiling; 
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the youngest whorls are always flat. This form appears somewhat similar to> 
r. commun.is from whiJCh it diiffers !Iin more SLoogate axial section· and in flattened: 
ultimate whorl. 

OccuM'ence.- In the Tatra Mts this species was recarded from the Lejowa' 
Valley (section I. layers 13 and 15t This fnnn was hitherto. ·unknown from the
Tatra Mts. 

This species is known from the iNorian-lRhaetian ·of Slovakia (JendrejAkova' 
1972), Austria IOKoehn-Zaninetti .1969, Hobenegger & Lobitzer 19711), Lycian Taurua. 
in Turkey (Brannimann & al. 19'10), from the iRhaetian of Austria (lKristan-Toll
mlmn 1oI164b, ,1970). Moreover, -f:t was ireoorded tog.ether with Trla8ina hantkeni 
under the name of InwluUna cf. ZiasBlica {Jones)? from the lNordan-Rhaetian cC 
Wester·n Dolomites (Bosselini & Broglio Lariga 1965) and was described as In.vo
lutina sp. 1 :from the Rhaet.ian-iHettlWgian at central Ddlam:I!tEs (Cros & Neumann 
1964). . 

Involutina sinuosa sinuosa (Weynschenk, 1956) 
(PI. 47, Figs 1~) 

18118. Involuti.na MU0ll4 BinuOlll4 (We~); Koelm-zlloDlneUl., pp. 121-ll.111, Tex-t-figos as; 
(11-11), 3'1 (I) [cum 8tIIl.J. 

18898. Auloto-rtua BifloUO.'lUB WeJllllBChemk; SalaI, ,plo. IS, FIg. 3. 
19'10. Involutina atnu~ stnuOll4 ('Weynac.henk)j BlrllImimaDD, PoiM/On llr Za.nlnett1, p. 33, PL 

a, Fig. 8 aDd Text.<fig. 7 (1,~. 
111'ro. InvolutVia nn.uOB4 stnUo84 (Wey.nBChenk); Jendrej4kov4, Pt lI, Fig. 3. 
19'1'0. AulOtortwr s£n.uosus Weynecbemk; K11Btan-TOllmann, Abb. 2. 
19'111. In.v~utina ftlWOl4 anu0ll4 (lWe~enk); Babenegger '" LoobLtzer, PIl. 3, Fig. 2. 
187Jb.lntdutina AnuOB4 a£n.uoll4 (WeyJ:lBlCbenk): Br&m1maInn '" at., TelCt41s. I (D,t-.lll). 
18'/!1. IMIOlutfona ("AU&otortu8") BinuOB4 (Weynecbenk); !Gu!ll6 '" Bab16, PL 1, I'1g. 2 (PTO P/U'ts). 
111'r.1. Invotuttna ("Ataotonu,") stnuOll4 (Wey:lBClhelllit); BabU: '" at., Pt 1, I'1g. 2 (pro P4rtS). 

Material. - Ten fairly well-preserved specimens. 

Association. - Involutina communis. I. gaschei. I. tumida, I. impressa, I. mu
ramca. TrochoUna permodiscoides, T. crliSsa,' Triasina hantkeni, Diplotremina &p ... 

Miliolipo1"a Bp., Tolypammina? sp. 
Description as given by Weynschenk (1956) and Koehn-Zaninetti (1969). 

Dimensions of the test (in microns): diameter -1,200-1,700. thickness-· 
700-800. 

Remarks. - Large, di&t£nlctly subspheri-cal shape of axial secbion with 
m8l"kedly rounded margins and· whorls distinctly oscillating in terminal part of 
the spire ~cf. ,pI; 47, Figs 1~) are typical of the subspecies I. sinuosa .rinuosa 
(!Weynschenk) and separate it from the remaining species. and subspecies of the
genus Inoolutina Terquem {cf. Koehn-Zaninetti 1.969) .. Prior to deta.iled analysis: 
of that group by /Koehn-Zaninetti 1(1969), this form used t() be described under the· 
name AuZotortus sinuosus. 

~currence. - This subspecies. hitherto unknown from the Tatra Mts, was: 
found in the Upper iRhaetien ()f Le,ltowa Va11ey (seot.ion I. layers 15, 24 and 34) .. 
Javarina (IV, layer 2), Mt. Pa:1en.ica Lenda.cka (VI, layer 46). 

It is mown from the Upper Carnian of lW'estern Dolomites (Bosellini & 
Broglio Lariga 1966), from the Norian-Rhaetian ()f Slovakia {Salaj & al. 1007; SalaY 
1969a; .Jendrejakova UI70, l!In2)~ Austria (Koehn-Zaninetti 196Q, Hohenegger &: 
Lobitzer 1971), Lycian Taurus in Tur!key (Bronnimann & al. 1970), and Naiband 
Formation in Iran .(Brfulnimann & al. 1972b). This form was also recorded together 
with TriaBina hantkeni :i1D. the Narian-Rhaetian of Croatia. (GuSic & Bab.I.t 1972 .. 
BabieS & al. 1973), from the iRhaetiaat of Austria (Kristan-Tollmann 19Mb, 1970; 



Papp & Turnovsky 1970), Serbia i(U1"OAevi~ & Andelkovi~ ,19'10), from the Rhaetian
.-Hettangian of Dolomites (Cras & Neumann 1964), and Lower Liassic of Dinacle 
.Alps (Radoimc 1966). 

In'Volutina muranica Jendrejakova, 1972 

1972. IntlOlutina mura.nt.ca ID. lIP.; J"endrejlikova, pp. 19'1-400, Text-ftga 1--8 •. 
111'r.1. IntlOluttna murantca J"endre~6<lJ:ova; Gaidzick.l Br zawidzka, PI. 4, I'lg. 8. 

MateTiat - Two poorly preserved' s~imens. 
AssociatWn. -Cooccumng exclusively with Inoolutina communis, I. tumida, 

1. sinuooo. sill.'U.t1I8a, I. glUche£, I. impressa, TMC'oolMia permodi8C101ides, T. c:ras8'tJ, 
T1'iasma hant1eeni, Diplot1'emina sp., Miliolip01'a Sp. and Toltlpammina? sp. 

Desc:ription as given by Jeri.dreja.kova (19'7'2). 
Dimensions of the test (in microns): diameter -1,200, thickness -700. 
R.ema1'1c:6. - This form was previously recorded in thej su~-tatrlc (Cho/!) 

Rhaetian of the Tatra iMts (cf. GazdzicJd. & ,zawidzka 1973; PI. 4, Fig. 8). It is 
eharacterized by deuteroloculus reduced to 2---4 whorls, which markedly differs 
it from the remaining representatives of the genus Involuti'llll Terquem (cf. Jen
drejlikova 1972). 

Occurrence. - In the Tatra Mts this species was found in the Upper 
Rhaetian of Lejowa Valley ,(section I, layer 15). It was previously found in the 
Upper Rhaetian of the Ohoe naJppe at Mt. B!iwianskie Turnie (GaZdzioki. & Zawid7.
ka 1973) and in the Norian-Rhaetian of Slovakia (Jendrejakova 1972). 

In'Volutina gaschei (Koehn-Zaninetti & Bronnimann, 1968) 
(PI. 45, Figs 4-~) 

1969. IntlOlutina gaschsl (Koehn-Za&nI.neltlt:l. Br iBr6mrl.inann); oKoehn-Zamnel1t1, pp. m-il.30, pI. It, 
Ft_ 11:, 11' ami Text-fig. 38 {cum sun.]. 

1989b. Nov. gen. novo IP.; Sal~, pL 3, Fig. lI. 
11'10. lnvotuttna gllllChsl {KOelbin-iZanlnettl Br Br6nnimaml); Bran.n.tm8Dln, Podaon a: lZ:amnett:\, 

p. 28, Pl. 2, I'lgll 3--4. 
11'10. Inllolutt.na atf. gaBchsl {Koehn..zanl41eW '" BrOnnLmBillll); J"endrejlikova, Pl. 2, Figs 01-5: 
19'10.· Inlloluttna gu,Bche4 (IKoebn-Zan:1ne\:1t4 Br Bl'OnInlm8llLll); J"edr~likova, PI. 2, Fig. 8. 
1110. Inuolutina; iUnJilevil! '" AIIdellkovil!, ~. 2, Wp 11--4. 
lm. lnuoluttna Q/lSchsl (Koebn-Zanlnettt Br Br6nII1maDll); Ho'henesger a: LOIbitzer, pt 3, Fig. 3. 
ll1'i'2. Inlloluttna gaBche4 (oKoehn...zamnetbl. a: .BrlIinin1maml); .a·util! Br Bab1I!, ~. 1, ill'dg. 3. 
19'112. llWOtuttna gGBchoR (lKoeb.n-ZaDLnebt1 a: .Br6nnI.mann); Samuel, Bol'tllB.Br KOlIier, PI. 28, 

Figs 1~. 
1973. lnvotutina ("A.ngWocUBcus") gallChsl (iKoe1m-ZaninBtlbl cl BrOnnlmann); Blllbil! Br at., pt il, 

FIig. 3. 
111'13. lntlolutina g/Jlllchel (Koe~-z.nmeb:fi Br Br&mImaml); Gafdz1cki cl Zaw'l'dZka, Pl. 5, 

Figs 8--9. 
19'1\3. IntlotuUna cr. gaachlli (KoeIm-lZamnettil cl Br6o.n1rna;nn); Gaf:dzick1 cl Zatw.ldzka, Pt 4, 

ng. Gb; ,pt 11, I'is. 10. 

Material. - A1bout 3{) well-preserved specimens. 
Association. - Commonly with InooZutina c()mmunis, I. tumida, I. sinuosa 

sinuosa, I. imp1'essa. I. muranica, T1'ochoUna permooiscoi.des, T. crassa, T1'iasina 
hantkeni, . Di.plotO"emina sp., Miliolip01'a Bp. and TolWlammina? sp. and occasionally 
'With Agathammina ~ustroalpina,' T1'ochammina atpina, GlomospiTa sp., GlomospireUa 
jriedZi, F1'ondicularia 'Woodwa1'f.f.i 8Illd TetTataxis inflata. 

DeSC7'ipt.U,Jn :a& g!i.ven by Koehn-ZIl4liinetij, & Bronnimaam (1968) and Koehn
-Zaninetti (1D69). 
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Dimen8ions of the test (in microns): diameter - 700-800, thickness - 300~00. 
Remarks. - Inoolutina gaschei is characterized by lenticular axial section 

(cf. PI. 45, Figs 4--16), coiling involute, initially. irregular (curled-up spire), later 
plaois,piral. Because of its simileTity in aa:rangement of whorls, this form may be 
easily mistaken with GlomOsPtreUa friedli, from whi.ch dt differs in size and in 
thdak, fineIy.-perforated wahl, typical of rLn·volu·tinids. It differs from the Dadinian
-Carman subspecies I. gaschei praegaschei in planisplral ultimate whorl. 

Occurrence. - In the Tatra ,Mts this form was found in the Lower and 
Upper Rhaetian of Lejowa Valley (sootion I, layers 6, 11, 15, 20, and 34), Mt. Pale
nica Lendacka (VI, layers 3, 33, and 39). It is also known from the Upper Rhaetian 
of the Ch~ nappe at Mt. Siwisnskie Turnie (Gafdzicki & Zawidzka 1973), and 

·:t!rom Carnian-Nor.ian of Slo\l'Q&a (Jeoo.rejlUrova 1970, 19'72). Thii& trpeciee was 
recorded from the NOrian-Rhaetian of Alipine-C8lI"Pathian geosyncline and . south
-western Asia (cf. Koehn...zani.net1:i & Bronnimann 1968a, Koehn-Zaninetti 1969, 
Salej 1969b, BrOon.imann & . al. 1970, UooAevi~ & Ande1kovi~ 1970, Hohellegger & 
Lobitzer 1971, Samuel & at 1972; Gu!i~ & Babi~ 1972, IBabi~ & al. 1973). 

Involutina jarinacciae Bronnimann & Koehn-Zaninetti, 1969 
(PI. 47, Fig. 5) 

19611. InvoluUna :f4rLnacciae, ·n.sp.; DrCnnlmann &. K{)ehri",za.nl.netti, pp. '1B-'I'I', Text-tip le, 2 
(A.-G). . 

1989. AUlotoTtUB f'8gulGriB, n.ap.; Zuccad, IPIP. 4l!D---tSL, Text-tip la, IA.-D, ~. 

MateriaZ.-Five well-preserved specimens. 
Association. - Cooccurring exclusively. with "VidaUna" leischneri, Inoolutma 

cf. liasstca and I. cf. turgida. 
Description as given by Bronnimann & Zaninetti (19!H1), and Zuccari (1969). 
Di~ of 1'he tesJt (:in m.iIcrow;) : diame.j;er - 35O-45G,:thiclmess -200-250. 
Remarks. - Involuttna farinacctae :is characterized by umbilical masses 

C<lIllPBed of. .mJrn.ErotIS ipillaIrs, !Whidl ;is ~ of jpClIS't-~ lfinlvdLutin'l<is. 'Ibis 
farm was illustrated by Farlnacci (lJ96'1; PI. 3, Figs ~) under the name Semi
invoh.£ta clan Kiistan. 

Occiu'rence. - In .the Tatra Mbs these .fomns were found in the Lower Liassic 
of StrlliYsCa Valley .. (XI). 'It was hitherto unknown in the Carpathians. 

This species was reported from the Lower iLliasskl of Narthern Apenninea 
(Farloaccl 1967, Brorulimann & Koehn-Zaninetti 1969), and from the ;Middle Liassie 
of Perugia in Italy (Zuccari 1969). 

Involutina cf. turgida Krisllan, 1957 
(pI. 47, Fig. 8) 

Material. - Three poorly preserved specimens. 
Association. - Cooccurrlng exclusively with "VidaZina" leischnen, Involutina 

farinacciae, and I. cl. Uasrioa • 
. Dimensions of .tbe test -(m mdarms): diametar-.550-700, thickness-350--400. 
Remarrks. _ .'!be ifuIrm \fdgureti here 'Iibdw8 some .featu:res typiJcaD. Qf the species 

Involutina turgtda Krlstan, but scarcity of material and its poor preservati<ln 
preclude reliable 41entifkation. 

Occurence.-iln the Tatra IMts these forms were found in the Lower Liassic 
of str~ska' Valley (Xl). 

5 
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In the Alpine-Car.pathian geosyncline, InvoZutina turgiaa Krlstan is 'known 
from the R'haelll.an ~Kristan 1957; Kristan-Tollmann 19648, 1970; Kristan-Tollmimn 
& ToIlmanaJ. 1964; Samuel & al. 1972) and from the Liassic EKristan-ToUmann 1982, 
Manganelli & Zuccari :1.969, Papp & Turnovsky 1970, Gu§i~ & 'Babil'! 1972, Babil: 
& al. 1973). 

Involutina cf. liassica (Jones, 1853) 
(PI. 47, Fig. 4) 

Material. - Four badly preserved specimens. 
AssocUJtWn. - Cooccuning exclusively with "VidaliM" lei8chneTi, Involuttna · 

farinacciae and I. cf. tU7'gida. . 
Dimensions CIf. the test (in mi.crons) : diameter - 500....-600, thickness - 260--300. 
Remarks. -Scar.ce and pooriy preserved material make d~ult any reliabl~ 

identification .. However, it may !be noted that sUlbaxial section figured herein 
(pI. 47, Fig: 4) is characteri:lJed by lenticuHnar shape, tubular deuteroloculus plani
spirally involut~y coiled, and ·by umbilical masses composed of discrete pillars. 
Those features make it possiJble to assign those forms to Involutina cf. tiassica. 

Occur7'ence. -In the Tatra Mts this species is found . ~n the Rhaetian of 
Juranova Valley (VII) and in the Liassic of Strlltyska Valley (Xl). 

In the Alpine-Carpathlan geosyncline Involutina Uassica was occaaionally 
reported from the Rhaetian ICKri.stan 1'95'7) and fairly often from the Liassic (Hagn 
1955; iLeischner 1961; MiAi.k a961, 1964, .1966; oKristan-Tollmann 1962; Fari·nacci & 
Radoimc 1964; Oita 1965; :Ra~~ 1006; iFabrklius 1966; Salej & al. 1007; Broom
mann & OIl. 1970; Gu!il: &Babi~ ID72; ,sable & al. 1973), and also from the Hettang
lan of Baden-Wuertteinbergia (5chloz 1972). . 

Genus· TROCHOLINA Paalzow, 1922 
Trocholina permodiscoides Oberhauser, 1964 

(PI. 46, Figs ~, 7-8) 

1984. TroohoUna pennodiBcoidell novo lIP.; Oberhautler. WI. ZO'1--2Al8, PI. 2, Figs 1&-115, 18, 20, 22; 
Pt 3, FI,g. l. 

1ge9. Trochof.tna permodiBcotdes Obertl_er; Koebn-Zanl.ne1rt.l., pp. 13'1-138, Pl 12, Fig. A and 
Telft-f~. Z1 (.1--4, S). 

11169b. TrocnoUna (TrochoneU/l) permOCUBcolde8 OberbaulBr; Salaj, PI. 4, Flg. ~e. 
19'10. Trocholina permodillcoides Oberba1l8e1'; BrOo.nDnann, PoiflllQ[l a: Zanlmetti, p. 311, Text

tl,g. '1 (z--:J). 
19'12b. TrochoUna permodfBcoides OberhsUB8l'; Br&w1mamn & al., Text-fig. 5 (25--MI). 
19'13. Troc1wiina peTmodiscoidft OberhaUllel'; Gatdzl.cki a: Zawktzka, Pl 8, Fig. 2. 

Material. - Thirty well-preserved specimens. 
Assoc.iat4on. - Commonly with InvoIutina cOmmunis, I. tumida, I. smousa 

sinousa, I. gaschei, I. impre3Sa, I .. m1.llranica, Trochotina crassa, Triasina hantkeni, 
DiplotremiM Sop., MtUolipora sp. and Tolypammina? sp., and occrurionally with 
Agathammina austroalpina, Glom08pireIla friedli, G. pG7'aUela and Glom08pi7'ella? 
pokornyt. 

Descri:.p/;iIQn. rus ·ei'VeIl by Ober'halUseT U964). 
DimensiOns· ~f the test (In microns): diameter of the base -1,OOO~I,200, 

height - 500-600. 
Remarrks. - This' species differs from the remaining species of the genus 

Trocholina in test conical in vertical section, obtuse (over 130°) apical angle, and 
long diameter of base. The test is trochosplrally coiled in to 5-8 whorls.· 
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Occurrence. - In the Tatra Mts this species was recorded in the Upper 
Rhaetian or! Lejowa Valley (sect1on I, layers 11, 13, and 2$), Javorlna (IV, layer 2), 
Mt. Palenica Lendaoka (VI, layer 46), and also. in the Upper Rhaetian of the Choo 
nappe at Mt. Siwiansk;ie Turnie (Gaidzlcoki & ZawidZ'ka 1973). It was also reported 
from the Upper Norian-Rhaetian at Slavakia (Salaj & al. 1967; Salaj 1969&, b; 
Jendrej8Jkova 1970, 1972). 

This species cooccurs with Trla.sina hantkeni in the Upper Narian of 
Northern Alps (Oberhauser 1964), the Norian-lRhaetian of Dolomites (Bosellini 
& Broglio Lor:iga 1965), in the Rhaetian of Lower Austria I(Oberhauser & P16chin
ger 1968), the Norian"'Rhaetian of Lycian Taurus in Turkey (BrOnnimann & a~ 

1<1170) and in the Upper Narian -Lower Rhaetian of Nai'band Formation in Iran 
(Bronrumann & al. 1972b). 

Troeholina crassa Krlstan, 1957 

195'7. T1'ochoUna (T'r'ochonelta) Cf'GB8IJ n.Bp.; Kd$1IIIl, lU'. 28~, Pl. M, F~IPI &-1:1. 
1984. T1'ochoUna (T1'ochonelta) _ Krieta.n; Kdstllill-TollmBml cl TollmanIn, p. 5&2. PI. 4. 

Figs :&-4; M. Ii, ng. 10. 
19Mb. T1'ochoUna . (T1'OChoneUa) CrGB8IJ KriBtan; iKrlatan-Tollmann. pp. 142 .... UB. P.!.. 4, Fip 5-10. 
19'111. TrochoUna Cf'aBBa Kdst81l1; Hobanegger cl Lob1Q:er. ~ 01, FIg. :19. 
19'13. T1'ochottna crossa iKr.latan; Ga:tdzlck.l & zaw!dzka. Pl. 8, Fig. 1. 

Material. -Seven well-ipreserved specimens. 
Association. - Co~nly with lnooh&tina communis, I. tumida, . I. sinuosa 

sinuosa, I. gaschet, I. muranica, I. impressa, Trochounapermod:i8cOides, Trt~a 
hantkeni, DipZotremina ,gp., Miliolipora sp. and Tol2lpammina? sp., and sometim~ 
wdtt!h ~ te'l'llUli.fistwa, Glornos:p£TeZla triedU, Agathammir/4 a.~pt7U1, 
Tetrataxis inflata and Frondicularia 'Woodwardi. 

Description as given by Kxistan (1957). 
DimensiOfllB of ·the te~t (in mJicrons); diiameter of the base - 800---650. helght-

500-550. 
Remarks. - This form was recently reported from sUb-tatric .(ChlX!) R~etian 

of the Tatra Mts ·(cf. Gaidzick.i & Zawidzka Im; ·PL 6. iFig. 1) • . Trocholina crassa 
is chairacterized by conical test with markedly rounded apex, and trochospiral 
coiling into c. ,6 whorls. !It differs from Trocholina· permodiBcoU:les in mare slender 
shape of verti(:al section and lower apical angle (not greater than ;100°) . 

. Occurrence. - Ln the Tatra Mts this species was ;recorded ·ial the Lower and 
Upper Rhaetian of. Leojnwa Valley ,(section I, Jayer 15), Mt. Palen.l!cB ~ (VI, 
layer 33).,:rt was :previously found in the Upper Rhaetian of the Ch~ nappe at 
Mt. SiW!ianskie Turnie (Gatdzicki & Zawidzka· 1973). . . 

'Ibis SIPeCiEs ·Iis Ikr1QwIn Ifrotrn Itbe NtarilIIttl of S1Jovak.iJa (JeIlllre'j~a 1970, 11'972) 
and Rhaetian of Austria (Krlsta·n 1957, Kll'dstan-Tollmann 19Mb, Kristan-Tollmann 
& T<>llmann 1964, Oberhauser & PlOchinger 1968). 

Genus TRIASINA Majzon, 1954 
Triasi1ia hantkeni Majzon, 1954 

(PI. 48, Figs 1-2; PI. 49, Figs 1----6) 

.95'. T1'IaBina hantksm nov.ap.; Maj.ZOIIl, IP. 2t5. Pl. 1, FlU 1~; ,pI. 2, F,lgs 3-6; PI. 3, Fig. & 

.954. Tria:Bina hcmtkem nov. ill. VBIr •• tUptlIca; Ms3zon. p. HII. :N •. 11, Fig. ~. 
l85S. Inoolutina ltuftM (Jonee); :a.agn.. Pl. "" 1'1&. I (pro parte). 
1969. . P6eUdolacazifta7; ACI4l Mm .. Mkrof~e. ltalia.ne. Pia 3~, 39. 
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IIMD. " fTrtaBt1\4 $; Widen.mayer', p. m,. l'eldt-fig. 18b. 
11184. " Triast1\4 hantkant jMajzon; Cr<II .. " Neumann, pp. lzs...-.1130,. PI. 2, ~ 1-5. 
19M... Tiastna hantlcen4 !Majzon; I..oebuCh " Ta.ppan, p. C 4114, Text-figs. m (1~). 
1BM. Triast1\4 Cf. hanUceni; OIberhaUser, lP, _, P'l. 3, FtP :&-7. . . 
i984. Triast1\4 (fhantkenl :M.ajzon); S. Vellh, pt 1, F~gs ~. 
111M. . TrtqBstn,a ha~ Majzim; I'arinacci '" BadoU!1~, PI. 2, Fig. 1. 
19811. Triastna hantkenl Ma;!zan; so.eiJ .... a: BrocJ:I.o Loriga., .p. 1'1'3, Pi. 2, ' Ftp ~7. 
1988. TnaBstna hantkeN :Ma~zon; Badoii!i~, 1'1. lW, Figs 1-4.. . ' . 
1988. TriaBtna 'hant1Cenl Ma~zon; J!'Iuganti &. Moana, pp. 88-aO, pI. 4, Figs n, 14; PI. 5,' Figs 15-.18. 
1988 • . Trl/J\8tna hantkenl MajrIJon; Fabriei1llJ, oPl. 4, Fig; 1.. . 
198&. TTtaB£IJ(I ' .hantkent Majmn;' Koehn-Zlllniall!!tti " BrOmllmann, pp. ' 83-8'1, Ten-figs 1-'1. 
1187. TriaB£na hantkel)4 Ma~2XlIll; ~ant1I.!, !PI. 8, F.tgs"1--4l. 
1987. Trlastna hantkenl il\l[ajJlOD; Newn&m1, p. 1'/10, pl m, Fi,gIs il--8. 
1987. TriaBl.na hantkent MejZOD; SaJ.aj, B1ely " B,strt.ckY, PI. 6, Fig. 2. 
1988. Triastna hantkeN Majz.ou, Oberila'llller " PlOcblccer, PI. 1, Fig. S. 
1989. Trlastna hantkeN Majzon; 8&laj, Po lfIlII, Pi. ·~ Fig. '" 
1970. Trlastna hcntkent MajZOD.; GaMdcld, pp. ~O&-Q..lO, Pls -1 ...... 
19'10. Triastna hantkent Majzoo; !Kl18tan-To1lmann, Abb. 3. 
1r10. TTtastna hantkeN Majzorl; IPIIiIP " .TJJtnov!IIky, PIl. 211, Fig. 1; PI. '29, Figs 1-2; PI. 30, 

J'l.gs 1-4; IPI. 32, Fig. 3. . . 
Ism. Triastna hantkell4 MajIr;on; ZlIIDLneW " BriIoDUnann, pI. -10, Figs 3, S, " 1S. 
1972. Trlastna hant!c:eN :Matzon; Gull~ '" Babl~, Pl. I, J'ip l~ . 
1m. Triastna hantkeni IMajZlOll1; Samuel, Borza '" K~hler. PI. fi, Figs 1-4. 
Im. Trta:Btna hantkant Il&adzon; Gatdzlck.t "zawl.d.r.ka. PI. 3, Figs 1-4; PI. 8, P'ieI 3--4. 
1973. Trtastna hantk8N MadZOll, :aabi~ a: al., .Pi. 1, FI;gs I, 4. 

Material. - Over 300 well preeerved specimens; sometimes of rook-building 
importance (cf. PI. 48, Figs 1-2). 

AS8OCiation. - Commonly with InooZutina communis, I . tumtda, I. Binuosa 
Binuosa, I. gaschei, I. impressa, I,muTB'IIoica, Trocltoltna permodiscoides, T. crasla, 
DipZotremina sP.; Milioliopora sp. and Tolllpammina? sp., and occasionally with 
Agathammina austroalpina, Frondicularia woodwaTdi, TetTatll:llts inflata, Glomo
BptTa !JP. and Glomospirella "/TiedU. . 

DescriptWn as given by iMajwn (1954; cf. GUdzick:! l1nO). 
DtmE!'J1;8iOO.~ at the test . '(i·n miCll'ons): diameter -1,000-1,200, thickness -

60~0. 

Re11l41'k.s. - Majzon (1954) placed the species TTiaBina hantkeni in the family 
PE~re, lOrds & ~ ~.9IM) - b ~, 0bseIrtb0aaa:Ie (1004) - in 
Archaediscidae, and Koehn -rLaDinetti · {1969)"":'" dn Involutinidae. Recent . studies by 
KOebn-Zamnetti .& BrOnnimann (lS66, 1968b) and Koehn-Zarunetti (1969) give 
evidence dn favour of aUocaUon of the genus TriaBina .in the f.auilly Involutinidac 
BUtschli, 1880. TIiis was <lOID.firmed by· the finding of Triasina oberhauseTi Koehn
-ZallIinetti & BrOnnhnann, a tranlJitional form between :involutinids and TriaBina 
hiilmtikErRIi. :It sfu:ruILd Ibe Ildt-ed 'that the existen.oce of tthOse farms ' was ilnter.red 
preVoiously by Oberhauser (1984, Abb. 1) ontheoretlca1 grounds. 

Occurrence.·- In the Tatra Mts this species was found :in the Upper Rhaetian 
of Krima nappe of Lejowa Valley (section I, layers 16-11, 15, 11, and 34), Javari.na . 
(IV, layer 2), Mt. Palenioca LeDdaclm (VI, layers 42, 44, 46, and 48) and also in the 
Upper Rhaetlan of Ch~ nappe at Mt. Siwlailskie Turnie and Mt. Male Koryciska 
(GaZdziekl & Zaw.fdzka 14173). This £form was also !"eported from numerous localities 
in Europe and Nartb .At.rica. 

ThiS &pedes ds .Imown from the Upper :Narian of Austria (Oberhauser 1984), 
from the Nor.ian-Rhaetian of Hungary (iMajzon 1954), Croatia' (Guai~ & Babic 1972, 
Babic & at 1973), DolOmites ' (Bosellini & ·BrogHo Larlga '1965), kom the Rhaetian 
of Rif IMts in Marocco {Raoult 1'962), -Northern Italy (Agip Mineraria i959, Fuga,nti 
& Mosna 1966), Lombardfan Alps ,(Wliedenmayer 11963), Serbia (Panti6 1967, Pantlc 
& Rampnoux 1972), Austria (Oberhauser & Pllichinger 1968, Krlstan-Tollmann 1970, 
Papp & Tumov6ky 14170), Slav8!ltia (Salaj & al. 1967, &18j 19698., b, Samuell & al. 
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1972),. from the .Rbaetian-Hettangian of Dolomites (<:!roB & Neum~n 1964) and 
Northern Lim9!ttone Alps (Fl\'brici4,lS 1966), ~d :firom the Lower LiaB&i.c of Norrtbern 
limestone Alp '4Bagn 1955) and VO}mk Mlts in JugosIIav:ia (iFardnaC'Ci !le Rad.oJa6 
1964, ·RadoU!16 1966). . 

Conclusions on foraminifers 

Among the presented. foraminifers . the representatives of . the 
families Ammodiscida~ and Involutinidae markedly ·predominate. These 
families are characterized . by remarkable difierentiati(JD ~!Ild axe -widely 
distribute(i in Upper Triassic strata of. the Tethys geosyncline (Krlstan
-Tollmann 1963; Salaj, Biely & Bystricky 1967; Koehn-Zaninetti 1969; 

FJe.ll 

Geographical disitrlbutiQll of !J:he· f~ famIly Involuti'illidae BQ1¥Iocb1i din the 
Rhaetl.an depam1:s of ,the Tethys OCean 

1 Baute SawJe, l'raDC(! (',BriIllDimaJin ... tU. ~); J, Tovel~, rtaly,(Fug_l &: ~ IIMl8); 
3 :Lovinzola (U4ine), litaiY (AgIp MlDerarla 18IIf); ' 4 DolomUea ' (OrOl Br N'elimami ilHN, Bo8eJJm.l 
a Brogtio Lodga .Iltlll5); :; Bav_ian .A1p8 '~ llR115; ,Oberhauser 1IIM,FabrU:Ws 18811i); ' ,; Upper 
Aust!1l.a (Ober'hauaer IBM, Koehn-!Zanmettl Br BrOnnimtmn 19886, b; KoehD-ZaDiDettl 11189); l ' 
Lower AiuBtrta ~Kr.llI1;an 195'1, KrlBtlllD.-Tol1mlmll. 19811, 19Mb, 18'70; Oberha·user Br PIlOohLnger 1988); 
B ~, Blovak1a ('BalaJ &: al. 1887, Balaj Br JetldrejAkovi ,1187, BalaJ 1988a, b); 11 Tatra Mta, 
PoiIaDd (Oddsick1 iltrlO, ~ Br Zaw.1dJil:a 'llml); 10 Slovaldan ,KaaIt rmd MurAfl-PlatNU; 
S!.ovaida <Sala~ Br tU. 198'1, Salaj 19811a, Jendredlikova 19'111, 19'1l); 11 Bakony I'ore.t, Gerecse and 
V6rtea MW; HUllgary ·(MaJzoo. 18M, v.ad6az 1880, (E, Vegll-NeUbrllllldt 011180, ' E. Vegh-Neubrandt 
&: Oravecz 11980, Oravecz Br E. vegb-lifeubrandt lIMa, S. Vegh 1964); 12 M~. loIe4Vednica, Q'oabl.a 
(Gutil: &: Babil: lll'D, B~bil: &: tU. 111'13);. 13 Tara MtI, $erobia (Pantl,(! 1887); 14 G011J8, :Mihajloyl{:l 
and :purmitorj S,erbia, ~a.ntil: Br lRampoOuz im); 15 Senok08 a.ud BoSQllDai!, SerJlia (Ur~evl~ &. 

. Andelkovil: ·19'70); 18 ·Lycian TauriuJ, TUrkey (BrlfniDimann ol al. 19'711); l1 Kuh-e-Nalliarid, Iran 
(BrOunlmann, Br Id. !1I'12ti); 1B DJebel lMdrfne, ' Tunisia · (Sillaj it' stramUt 19'70a, b)i', 18 Rif· ~ 

iMar(lCCO (Baoult 1M2) 
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Salaj & Stmnik 1970a, b; Bronniman & al. 1970, 1972bj " Pantic & Ram
pnoux ,1972). Special stratigraphic and paleogeographic importance is 
attributed to·the family Involutinidae BiitschH (cf. Fig, 11; and Scheib
nerova 1971, GaZdzicki & Zarwidzka 1973). It was found that evolution 
of the representatives of that family underwent acceleration in the Late 
Triassic times (cf. Koehn-Zaninetti. 1969, Text-fig. 21), which resulted 
in an increase CYf their value as index fossils (see Salaj 1969a, bj Jenldre
jakova 1973; see also c:h.apter on stratigraphy). It should also be noted 
that the majority of Involutinidae recede art the Rhaetian/Liassic bound
ary . and only single forms are reported from the Liassic and younger 
stTata. 

SPONGE SPlCULES, 

In the str.ata studied, calcareous sponge spicules are occasionally found, 
which' results from the scarcity' of sponges in that sedimentary environment The 

,spicules were fooDd in sect10D1S of Lej.owa Valley (I, 18~ 10 and 17) and Mt. Pa.
:lenica Lendacka (VI, layer 33). The sponge materJal prjmarily comprises monaxons 
!and trlacti.nes,up to 1 mm long. Identi.cal farms were recorded from the N<Jrlan
.-Rtiaetian Dachstein Limestone {Zankl 1965) and from other series of the Alpine 
'Trias~ic (Mostler 1971, 1972). 

SMALL GASTROPODS 

Small gastropods found here are represented by internal moulds, markedly 
elongate, troch<lSpirally coiled, and consisting of 3-4 whorls (Bee ·PI. si, Figs 5-8). 
'I1be Ill1JOWd& me oO..s---u.4 'mm iIiang i(h'ieh), 0.3-0.7 mm 'W1ide; apical 8IIlgI.e does oat . 
exceed 50°. These forms are particularly numerous in section of Juranova Valley 
(VIJ) and Mt. Hradok (XV). 

OSTRACODES 

Ostracodes are fairly common, particularly in various biomicrites and bio
sparite6, a-s well as.in exclusdvely micrite and .sandy HmaW.Qnes (cf. Figs 3-5, 7-9). 
Howevel", their shells are usua11.Y, heavily' sparlti~ed" (J?l. 33, Fdgs 7---a), which 
precludes . identif~catl.on~ Attempts to free the shells frOM carbonate matrix by 
means of acetic acid. were' not successful. It should be noted that ostracodes have 
recently ' been ~nized as of remar.kable~tance for stratigraphy of the 
Rhaetian (cj.UrHchs 197·2). 

HOLOTHUII.OIDS 

Holothurian scler:i.tes were occasionally found in brachiopod and pelecypod 
(MegaZodon) biomiorltes from Javarina (section IV, layer 2), Mt Palenica Lendacka 
.(VI, layers 33 1800 37), Ju:ranove VaHey (VII), Mt. Gl~e Upla2liatiak!ie (IX), Mt. 
Hradok (XV). Thin sections diaplay only single sections of sclerites {see PI. 15, 
Flgs 1-3). These forms belong to the genus TheeUa Schlumberger, 1890, common 
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in the TriassLc (cf. Zanlld 1965, 1966; Czurda & Ndcklas 19'70; Zawidz!ka· 197:1; Ora
vecz-Scheffer 19'72). The are of 0.1~.20 mm in diameter, and their spokes· are 
(1.010 mm wide. Better preserved fmms appear to be somewhat similar to Theelia 
va1'tabiZiB Zankl, desc:r:ibed from the Rhaetian of the Northern Limestone Alps 
(ZanId 1966). 

Fish .remains, reported already 'by Goetel ~1917), are represented by small 
teeth :(!pI. 51, F.igs 9-10) and elasmobranch shagreen (PI. 51, Figs 11-13). They are 
fadrly common in various deposits of the sections studied (cf. Fige 3-5, 7-9), and 
are particularly abundant in Mt. Hradok section (XV). 

Teeth, usually poorly preserved, represent apical parts of crowns, up to 
1.0 mm in size. 

ElaanobranchS'bagreen (UNuM'ella"sp.) '8.i'e chancter.ized by relatively wide, 
. usuaLly arnamenited petaloidal · b8se (Pl. 51, Figs .t.2-13), 0.4-0.6 mm in diameter, 
and 'by tripar;tite lamina sepa:rated from the base by a constricted neck; lamina 
is 0.3--0.5 mm wdde, and the whole shagreen :is 0.6--0.8 mm high. The tenninology 
is accepted here after Pomesano Cherchi (1967, Fig~ 3); however, it should be noted 
that forms from the Muschelkalk of NW Sard:inia, described under the generic 
name NUT1'eUa 'WIel"e ImiBintefl'lPreted by that· authOr as oonodants. 

The fOrms analY6ed here (pI. 51, Figs 11-13) are fairly common in the 
Triassic and were often reported as placoidal scales (cf. W:ilczewS& 1967, PI. 13, 
Figs 1-'1). 

COPltOLITES 

Coproliltes are found :in some of the strata studied (cf. GafJdzioki 1974b).The 
farms tigured here (PI. 7, Fig. 2; !PI. 52, Figs 1-7) were found in MegaZodon 
l!ime&tanes from Mt. Maly Xopieniec (secrti.on Ill, layer 2), where ~y occur· in 
masses and can be seen on rock surface with naked eye. Coproli:tes ·1W'EIre freed from 
carbonate mat:ri:x also with acettc acid. 

The forms are ass.igned to the genus Bczctrt/nium Hear (cf. AlllL!dnaz 1·968) 
deSpite partial reduction of ornamentation of their external surface. It should be 
nOted that Bact1'lIZZium eZongatum sp. n. (pL 52, Fig. 7), with completely smooth 
external surface has some featUres in common with the forms described in the 
l1terituze Under the name CoproZus (cf. iMayer 11952, 1958; Gr.amann 1966). 

The oapI'dlite& described here closell" resemble some pelecypod fecalpe1letB 
(cf. Moare 19311, Cox · 1969), and it may be assumed that they were produced by 
pelecypods. Mass occurrence of the . ooprolites was found in MegaZodon Limestones 
in which the MegaZodon associations were inta-preted as buriE!d in life position 
(cf. Gatdzicki 1971). Thus, it may be auumed that the discussed coprolites were 
produced !by those very pelecypods. The recognized coprolites are assigned to new 
species, viz. Bact1'1lUium m-natum sp. n. and B. elongatum Bp. n. 

Genus BACTRYLLlUM Heer, 1853 
Bactryllium ornatum sp. n. 

(pI. 52, Figs la, 2-6) 

Holotwe: @e a!peCilmen pre8elDted in Pi. Ill, Fig. 11. 
Twe horizon: Lower Rbaeti8l1, . 
Type tocauty: Mt. Maly KopleDiec (BectllOo IU. Layer Z). TetTa ·MtII. 
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·Derivation of the name: Latin 07'natum - ornamenoted., an accoUlllt of ornamente4 
eJl!terna~ 8urface. 

Diagnosis. - Farm commonly straight, cYlindrical, somewhat flattened, with 
8-10 transversal furrows.' . . 

Material. - Approximately 50. well-preserved specimens. 
Dimensions {in mm):· length -1.~4--:2.20; thickness - 0.22-0.45. 

Description. - Form relatively short, cylindrical, commonly straight, somewhat 
flattened "ventro-dorsally", rounded at ·both ends. Transversal furrows, somewhat 
oblique, ~10 in number; clearly visible .(pI. 52; Fig. 5) .. Longitudinal furrows 
obscure. 

Remar1c.s. - The forms differ frcmall' the remaining species of the genus 
Bactrymwm Heer in reduced number of transversal furrows and in the lack of 
evident longitudinal fun"ows. It should be noted that these forms appear to be 
somewhat Bi~laJr to Bactrllltium sp. desarilbed by AIl:lasinaz~1968, FIl. 76, Fig. l6a, b; 
Text-fig. 20) :from :the Rhaefuin of northern Italy. The latter are also characterized 
by reduction in ornamentation of external surlace. 

shape. 

Occurrence~ - -Known 'fram the type locality only. 

Bactryllium elongatum sp. n. 
~Pl. : 52; Figs Ib, 7) 

Holot1lpe: ·the ~eclmen presenteC1 m PI. 62, Fig. 7. 
Type horizon: Lower Bhaetian. . 
Type locaUty: Mt. iMely KDpien~ec (Bection 111; layer 2), Tatra M·tB. 
Derivation rY/ the name: La.tIn elongatum - elongate, on oIlCCOl,lnt of relatively elOincate 

Diagnosis. - Form cylindrical, markedly elongate, somewhat flattened, arcuate. 
or bent in S-like manner;' external surface smooth. 

Matertal.-About 10 well-preserved specimens. 
Dimensions {in mm): length - 2115-3.52; thickness - 0.44-().53. 
Description.-Form relatively . large, cylindrical, markedly elongate· (pI. 52. 

Fig. 7) and (!ammooly IU'cuate Or. bent in .S-like manner; it is .rounded ,on .both 
ends, but same ''ventro-darsal'' flatness may be noted. EXternal surface' smooth 
[except for the traces of corrosion on the specimens figured] .. 

Remar1c.s. - BactryZZium elongatum sp. n. differs from B. ornatum sp. n. in 
a larger, ~kedlY elongate shape, and in lack of any ornamentation of external 
surface. Those featureS together with lack of longitudinal furrows separate' tbpt 
species .from all the remaining species .of the genus BactrylUum Heer. 

Occurrence. - KnOWlll from the type locan-ty .only. 

STRATIGRAPHY 

The stratigraphy of the Rhaetian stage has been the subject of 
numerous discussions since the time when Giimbel (1861) distinguished 
"Rhaetische GTuppe" in the . Alps. Stratigraphy of this stage is usually 
based an various ammonite zonations (cf. Slavin 1961; Tozer 1967; Sil
berling & Tozer 1968; Pearson 1970; Kozur 1972; Wiedmann 1972, 1973). 
However, no ammonites' were found in the sub-4;atric (KTiina) Rhaetian, 
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the stratigraphy of whicll was based on foraminifers, whose importance 
for the Triassic stratigraphy is C'OIlSf;a.ntly increasing (cf. Salaj 1969a, b,. 
Koehn-Zaninetti 1969). 

Foraminifer zonaiion 

Detailed analysis of foraminifer succession in the strata -studied 
(cf. Figs 3-5, 7-9) made it pa;sible to distinguish herein the foram.fuifer
zones on the basiS of' appearance or disappearance of characteristic' 
forms or their a.ssociations (Fig. 12). This zonati.on follows 8Ilggestions: 
made by Salaj (1969a). More complete analytic and comparative sections: 
than thOsE! studied by Salaj (1969a) and a detailed analysis of more recent 
literature made it· possible to -define zone boundaries and to distinguish. 
the -Ieischneri Zone, ·the lowermost zone of the LiasSic (cf. GaZdzicki 
1974a)~ -

-subatq •. 

Lonzo 

- - - --? - - --

Fig. 12 

-&la.o.p1zoella -~4li 
Glomoap1zoella ~llala 
&lqmoap1ftlla? pokozw:L 

Foramindler z.onamon :in IIhe sub-tatrdc iRhaetian and lowermost Hettmgian of the. 
Tatra 1'418. 

1. GlomospireZla? pokornyi & Glamospirella fTiedli Zone 

Assemblage zone; ILowerRhaetlan 

Definition: Glot1!.tospt.,.elZa? pokomyi occlll'J.'ing together with G. f.,.iedZi or alone; or 
G. ;friedU occurring alone in the albsence of Triasina hantkeni. 

LoWer boundary: Defined by the first appearance of GlomospireZZa? pokornyi ::lr 
mO'l7lDspir~na triedli. 

Upper bounda.,.'Y: First appearance of Triasina hantkeni~ 

. -The pokornyi &. friedli Zone, defined. as above, comprises Angulo
discus pokornyi' _and "GlomosPirel1a'" friedli zones sensu Salaj (1969a).· 
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However, the pokornyi Zone sensu saIaj (cf. Salaj 1969a, ' Table 1) 
comprised both the IQWermost Rhaetian and the whole Upper Norian 
(Sevatian). So wide downward range of this zone seems to be incorrect, 
as GlomospireIla? pokornyi (Salaj) is ·known from the Lower Rhaetian 
only (cf. subchapter on foraminifers). It should be noted that Salaj 
defined the lower boundary of this zone by the first appeaTance of this 
taxon. Th~ it ·may be accepted that the A. pdkornyi Zone sensu Salaj 
(1969'a) oomprises only the Lower Rhaetian rather than both the Lower 
Rhaetian and Upper Norian. In some sections (cf. Figs 7 and 9) Glomo-
3pirella friedli appears before G.? pokornyi, so it is not certain whether 
or not G.? pokornyi acbually precedes G. friedli, as commonly stated in 
literature (SaIaJ 1969a). Recently, G. friedIi was reported from the 
supposed Upper Norian of A:lmtal region in Austria (Koehn-Zaninetti 
1969) and from Naiband Fonnation in Iran (Bromlimann & al.. 1972b), 
whereas G.? pokornyi is known not to appear before the Lower Rhaeti,an 
(see above). It shwld be noted that the latter is known from the West 
Carpathians and Eastern Atlas Mts, whereas the former is characterized 
by much wider geogmphic range. Here, the A. pokomyi and G. friedli 
zones proposed by this author are joined into one, the pokornyi & friedli 
Zone. 

GeOQlr(llphic distribution. - West car.pathians (Salaj & at. 196'7, Salaj 1969a, b), 
AuStria (Krlstan-Toilmann 1962, Koehn-1Zaninett.i lJ969), Serbia (U'ro.§evic & Andel
kOV'ic 1970), Taurus I(BrOnnoim&m & at 1970), Eastern A1l1as Mts (Balaj & Strandk 
1970a, b). 

2. Triasina hantkeni Zone 

Range Zone; .upper Rhaetian 

Definition: The range of this zone is defined by stratigraphic range of the 8peci~ 
T,.itJsina hantkerli. . . 

The lower boundary of the hantkeni Zon-e is delineated in accord
ance with the defini~on given by Salaj (1969a), i.e. it is defined by the 
first appearance of Triasina hantkeni. Salaj (1969a) defined the upper 
boundary of this mne by the fi.nrt appearance of Involutina liassica 
(Jones). However, the latter species is also known ·from the Rhaetian 
(Kristan 1957, Koehn-Zarunetti 1969), whereas thE\former does not 
enter the Liassic. The specieS Triasina hantkeni was oocasionally reported 
from the Lower Liassic (cf. subchapter on foraminifers). HQWever, those 
records are ddsputa!ble, as cooccumng foraminifers from these localitie~ 
(e.g. Glomospirella friedli) aTe also indicative of Rhaetian age (cf. Salaj 
1969b). Thus, it may be accepted that Triasina hantkeni persists up to 
the end of Ithe RJhaetian. 11£ it is the ca'se, then it seems unnecessary to 
draw the upper boundary of the hantkeni Zone in the way Salaj (1969a) 
proposed. That would be another boundary witbin the Rha·etian section. 
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However, when we accept the point of disappearance of Triasina hant
keni as defining upper boundary of this zone, such boundary would 
roughly correspond to the . RhaetianjHettangian boundary. Accurate 
relations between the upper boundary of the hantkeni Zone and the 
RhaetianjH-ettanglan boundary will be known when the foraminifer and 
orthostratigraphic ammonoid zonations will be reliably coITelated;. It 
should be noted that Triasina hantkeni disappears in U!ppE!r parts of the 
sections studied before the end of sedimentation of the Rhaetian fades 
(cf. Figs 3, 7, 9). It is difficult to state whether this phenomenon is 
reJ.a.ted 1:0 actual disappean,mce of this species or to a change in envirori-
mental, and thererore ecological conditionS. . 

Geogf'aphk dtBtrtbution. - Tatra Mts (Gatdzicki 1970, Gafdzicld & Zawid7ka 
1973), Slow'kda (Saaaj & at 196'1, Salaj 196Qa, b), Hungary ,oMajzon 1954), Austria 
~berhauser 1964, · Kiristrm-Tollmann 1970, iPapp & Turnovsky 1970), Dolomites (B.o
selHDi & Broglio Loriga 19&5), croatia (GUAi6 & Babl6 i972), Serbia . (panti6 8: 

. Rampnoux 1972). 

3. . ... "V idalina" ·leischneri Zone 
iRaD.ge zone; Lower Liassic 

Definition: The range of this zone is d~d by stratigraphic range of the species 
"Vtdalma" leischneri. This zone is also characterized by the association of 
index 8pecdes with .rnvoZutina . faTinacCiae; I. Ziasdca, and I. tu7'gida • . 

. ~ . . 
In the Tatra Mts, the index species of the zone was· found in 

sections of Lejowa (1) and Strwska (XI) valleys, about 10 m above the 
uppermart bed. with Triasina hantkeni.- Review of literature also shows 
that "Vidalina" leischneri seems to be confined to the Lower Liassic 
(eita 1965,Papp & Turnovsky 1970, BrOnnimann & al. 1970, Gt.tMc &. 
Babic 1972, Batbic & at 1973). In abarehole · drilled in the Vienna area' 
this species was found in core sample yielding Arietites sp., an ammonite 
typical of the Lower Liassic (cf. Kristan-Tollmann 1962). 

GeOgTa.phic distribu.tion. - Austria (Kristan-Tollmann 1962, Papp. & Tur
novsky 1970), Southerl!l Alps (Clta 1985), Croatia .(GuM6 & Ba'bic 1972, Babi6 & a!. 
1973), Tau:rus I(Broonimann & al. 1970). · 

Some pr'oblems of chrcm;ostratigraphic boundaries ' 
. . 

The above foraminifer 'zonatilOIl made it possible' to distinguish · 
the Lower and Upper Rhaetian: thepokomyi & friedli Zone cOrresponds 
~o the Lower Rhaetian, whereas :the: hantkeni Zone...:.- to the Upper 
Rhaetian. Moreover, an attempt was mode to delineate the Norian 
IRhaetian and Rhaetian/Hettangian boundaries. 

NOrianjRhaetian boundary 

In sections studied (cf. Figs 3-5, 7-9) . the base . .of the Rhaetian 
is defined by the first appearance " Of the species indicative ·of the 
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pokornyi & friedli Zone. The underlying strata are tentatively . regarded 
as 'being of Norian age. It shcruld be noted that these underlying. Norian 
strata aTe developed in . the Rhaetian facies. Thus the -Iowermosrt part. of 
''lithological'' Rhaetian is placed in; the Norian .. 

Rhaetian/Hettangian boundary 

The uppermost bed yielding Ttiasina ' hantkeni,' the ' species tYPical 
of the Upper 'Rhaetian, and the lowetmost bed with' "Vidalina" 'leischneri~ 
typical of the Lower Liassic, are 'separated by· aboUt 10 m series, without 
any forarn.Lnifers(cf; Fig. 12). This predudeS any'more accUrate delinea
tion of that boundary, and the discussed: '10 · 'mseries 'k tentatively 
regarded as interval ~f correlation error . . 

All th~ presented boUndaries are 'of chiOnOstratigTaphiccharacter. 
aildtherefOr~ theY:'are to ,be :tentati"<7e' until·t,heyare· correlated· With 
orthostratigraphic ammonoid zonatioIi. 

Correlation 'of the ·sUb;..ta.tric :Rhaetian 

The fQl'aminifer zones distingui's.hed (er Fi~ . . 12), m~. it ~bl~ 
to correlate the Rhaetia,n ~o.ns' ~ .. varjoUs ~c wrlts in the 
Tatr~ Mts and neighQ~ing · ~~eas .(Fig. ia) . . The, a~~ showed that in 
the sub-tatric (Krima) narpp~ the co~plete Rhaetian (whole Lower and 
Up~inhaetian) is 4isplayed ibv .Secti~s 'from Lejowa Valley (1), Jav<r 

f •• 1I-t&1::r1O .~ :aapje ··~1;:r1O , 1.t~;1 
. clloll:aap,. at ~ J ! .. nioU I~. ,~..r1&~ '1b , .... ~t&tzoia 
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rina (IV.), and Mt. Palenica Lendacka (V1), wtherea1!l sectiODlB of "Mt. Mala 
Swinica (11), Mt. MaJy Kopieniec (1I1), and. Szeroka Bielska PaSs (V) 
display only the Lower Rhaetian. In the sub-tatric (Choo) nappe, sections 
of Mt. SiwiaD.skie Turnie and Mt. Male Koryciska display the Upper 
Rhaetian and presumably Lower Rhaetian (cf. GaZdzicki & Zawidzka 
1973), whereas Hybe section (Kassen facies)- in Slovakia represents the 
Lower Rhaetian only (cf. Salaj 1969a, b, GaZdzicki & Zawid2'Jk:a 1973). 
The lack of foraminifers in high-tatric Rhaetian (Radwailski 1968) 
llrecludes its subdivisiOn". 

FACIAL DEvELolWENT 

" The sub-tatric (Kriina) Rhaetian sequence comprises carbonate 
sediments with cl.8y-rruirly intercalations (cf. - Figs 3-5, 7-9): The 
carbonate seqim.ents are :represented by yarious arganodetrital limes
tones, lumache1les (brachiopod-pelecypod), coral and some pelitic (mi
crite) limestones, as well as and occasionally by dolomitic limestones 
and dolomites. These sed.im.enis are usually distinctly bedded (cf. PI. 5, 
Fig. 1). Such carbonate series-corresponds to the "Carpathian facies" of 
~e Rhaetian (cf. Goetel 1917, Kochanovi 1967, Cepek 1970). Clastic 
sediments are represented by claystones; siltstones, and ~etimes by 
sandstones. The Rhaetian: sediments are 1!Ieparated into a few main 
facies, which will be briefly characterized below. 

COTal facies 

The coral facies is represented by a series of commonly thick
-bedded coral ("LithodendTon") limestones (cf. Uhlig 1897), represented 
in almost all sections studied (cf. Figs 3-5, 8-9). Corals occurring in 
these limestones are represented by the genera Reiiophyllia, PamiToseTis, 
and Astroeomorpha, and they form numerous " separate branched or 
groundling clusters of the biohennal type (cf. PI. 1, Fig. 2). Coral 
clusters did DOt undergo destruction by mechanical factors (e.g., by wave 
action) and the corals 'occur in their life position. The mode of development 
of coral colonies, the MegaZodon assemblages occurring nearby, and the -
lack of calcareous sponges seem to indicate that sediments of tb.iS fades 
were preElUIIlably deposited in the back reef zone (c;f. Zankl 1969, 1971). 

~Tachio~ facies 

The brachiopod facies "is " represented by da1"k-gl"ay brachiopod 
limestones and lumachelles. These -strata are -characterized by ma<;s 
occurrence of Rhaetina gTegaria which sdmetimes form the lumachelles 
(PI. 23, Figs 1-4);" Single spiri!erins and rhynchoneIDds are also found 
Brachiopod facies is fairly common in the sections studied (cf. Figs 3-5, 
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7-9), and brachiopod shells are sometimes crushed, which indicates 
increase of wave action or longer transport. Almost all brachiapod shells 
underwent post-mortal transportation towards and were "deposited. in 
zones of low a'gitated waters, situated at similar or somewha.t greater 
depths than the areas inhibitated by the ibrachiopod communities. This 
shallow-water facies is characteristic of lower part of the subtidal zone 
(cf. Heckel 1972). 

Megalodon facies 

The Megalodon facies is represented by series of thick-bedded 
Megalodon limestones (cf. GaZdzicki 1971), found in all the sections 
studied (cf. Figs 3-5, 7-9). These lime8tones are primarily built of 
shells of megalodontids of the genera Conchodon and RhaetomegaZodon 
(cf. PIs 25-28), and the megalodontids often occur in masses (cf. PI. 3. 
Fig. 2; and Pl 28). Megalodontid communities, in which individuals 
representing dIfferent stages of ontogenic deveiopment occur side~y-Bi'de. 
may be interpreted as buried in life position (cf. Zapfe 1957, Ager 1963. 
Gatdzicki 1971). Megalodontids were the pelecypods inhabitating in 
groups shallow, moderately turbulent zones often situated nearby coral 
reefs (cf. Zapfe 1957), and particularly back-reef zones (cf. Zankl 1968. 
1969, 1971). It may be assumed that the Megalodon and coral facies. 
often occurring one next to the other <cf. Figs 3--U, 7-9), represent 
sediments deposited in the back-reef zone. 

OrganodemtaZ facies 

This facies oompritles distinctly bedded. dark-gray organodetrital 
limestones predominating in the sections studied (cf. Figs 3-5, 7-9). 
The limestones are characterized. by remarkable "contribution of different 
grain" components, represented by crushed organic fragments (bioclasts), 
intraclasts, "pellets, ooids, onkoHtes, and fine grains of detrital quartz. 
Microscopically, the limestones are represented by biosparrudite and 
biomicrudite, and sometimes by intrasparite, "oosparite, and pelmicrite 
(cf. PIs 7-14). These 'sedimenbs were":deposited in higs agitated waters 
and are typical of sha'Ilow-water BUbtidal :tone (cf. Czurda & Nicklas 19'70, 
Shinn 1973). 

Clay-ma,.Zy facies 

Clay-marly facies is represented by black and non-calcareous 
dark-gray shales with occasional intercalations of Idark marly deposits 
(cf. Figs 3-5, 7-9). Organic fragments Qccur here in subordinate 
amounts, and are represented iby innumerouB crushed thin shells of pele
cypods. SedimentB of r1:his facies are sometimes "intercalated by Hmestone 
layers, " which indicates both temporary changee of sedimentary condi-
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tions and interfinging of clay-marly and carbonate facies. Sediments of 
the clay-marly facies correspond to the "Swabian fades" of the Rhaetian · 
(cf. Goetel 1917, Kocb.anova 1967, Michalik 1973). These sedim.ents were 
presumably deposited in zones of similar bathymetry as carbonate 
sediments, but in times of break of carbonate precipitation. 

Sandy fades 

Predominance of sandy facies resulted in deposition of sandy and/or 
oarbonate-sandy layers. These deposits are limited to the u.ppermost 
parts of the sections studied, close to the· Rhaetian/Wassic boundary (cf. 
Figs 3-5, 7-9). They indicate a marked decrease in depth of the basin 
and proximity of shores. 

General remarks on ~he fades 

It should be .noted that the Rhaetian strata exposed in the Tatra 
Mts area are characterized by high vertical and horizontal variability. 
The field studies indicate that particular layers may markedly change 
laterally in composition at the distance of a few meters. 

The short review of thE;! most characteristic lithologic members. 
shows that the sub-tatric (KriZria) · Rhaetian is developed both · in the 
"Carpathian" and "Swabian" facies, 8:r:td nOI:te semments developed in the 
"Kosse'll facies" typical of the Chac Rhaetian from Hybe in Slovakia 
(cf. Goetel 1917. Koutek 1927, Mahel & Kocb.anova 1962) were found 
here. 

Rhythmics of sedimentation 

Variability and S1lccession of Carbonate ("Carpatruan") and clay
-marly ("Swabian") facies were iIiitially regarded by Goetel (1917) as. 
resulting from repeating oscillations of the bottom of the shallow marine 
basin. However, this is in contradiction· with new data, as Goetel's (1917) 
interpretation re1at~ every clay.,.marly . layer with an event of decrease 
in sea depth or .in distance from sea shores. Oscillatory short-term Earth 
crust movements that would be required ror such l'epe8tteci 'changes in 
sea' depth and distance fram shores seems to :be hardly probable. 

The interfinging of carbonate and c1ay-marly deposits, which is 
characteristics of the KriZna Rhaetian, may be rather interpreted as 
resu:lting from a ·rhytmics of. sedimen,tation mdependant on' changes. 
in basin batbymetry or in .distance from shor~s. Such is the case of 
clastic Camlbrian sediments Of shaillow :marine basin from the ' Holy 
Cross Mts (cf. DzWyfl.ski. & Zak 1960). 

, Deposition of interfinging ·carbonate and. c1ay-marly sediments in 
a shallow marine 'basin is ·determmed by·a number of factors, including: 
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pH, temperature, supply of fresh waters, as well as general climatic 
cllanges. If e.g. marine water is almost fuliy saturated with calcium 
-carbonate (with pH equal 8.3), than a slight rise of -temperature or decrease 
in amount of carbon dioxide will lead to precipitation of calcium car
bonate. Whereas, during cooler period, when there is a drop of tempera
"ture, an increase in concentration of carbon· dioxide ions takes place, the 
precipitation of calcium caI"bozla.te is stopped, and c1ay-marly sedimenta
tion happeps to prevail (dj. Faobrici:us & al. 1970a, b). Such a very set of 
:factors might have Ibeen responsible for the above rhythmic changes in 
.sedin:.entation, without any 'Contribution of chapges in bathy'metry. 

Sed.imentary cond.itions 

Fauna and flora appears to be faiI"ly rich in the Bulb-tatric (Krizna) 
Rhaetian, and all ~he organic oommunities are dominated by benthic 
sessile fmms (algae, co:rals, bra,chiopods, .. pelecypods, .. and crinoids). 
VagUe benthos is also ·numerous, and it is represented by foraminifers, 
gastropods, echinoids, starfishes and ophiuroids. Plankton is presumably 
.represented only by ·pla~t spores. 

This wealth ·of organi'C rema,ins .in the majority of layers of the 
sections studied (cf. Figs 3-5, 7-9) indicates optimal biological condi
tions and repeated decrease in supply of terrigenic material. Caoccurrence 
of branched 'COral colonies, numerous crinoids, brach!i.opods, pelecypods, 
and gastropods evidence shallow-water conditions typical of zones 
.situated somewhat further off the shores (cf. Heckel 1972), and more 
precisely, conditions typical of back reef zone (sensu. Zankl 1967, 1968, 
1969, 1971). In the Dachstein Reef Complex, this zone is characterized 
by cooccurrence of megalodontids, coral layel"S, algae Dasycladaceae and 
Solenoporaceae, foraminifers Involutinidae, and by .predominance of· 
·calcarenites (cf. Zankl 1969, 1971; Hohenegger & Lobitzer 1971; Scholln
berger 1972a, ,b). Such set of sediments· is common in the sub-tatric 
(Krizna) Rhaetian (cf. Figs 3-5, 7-9), and it therefore may be assumed 
"that at least a part of the sediments' studied was deposited in that zone. 
At the same time it should ,be noted. that no sediments typical of Central 
Reef Area in Dachstein -were found here. Core zones of a central reef 
.similar to the Dachstein reef are lmown from the Rhaetian of Gemerides . 
(Muriii Plateau) of the southern part of the Carpathian geosyncline 
(cf. Bystrickf 1972). The occurrence of reef formation of the Dach
.stein. type· in the Rhaetian of the Gemerides implicate that in this basin 
:also back reef deposits of the Krima type were deposited. The problem 
-whether. or not these central reef and back reef areas co.rrespond to one 
another remains open. 

EffectB of littoral currents in the sediments studied are occasionally 
.recorded by Occurrence of innumerous intrac1asts and local scouring of 
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the MegaZodon layers (cf. PI. 28). However, these sediments are charac
terized by distinct and regular bedding, and sets of layers are rather 
uniform in thick:nefJS, which seems to indicate constant hydrodynamic 
conditions and oonstant and uni:form. Sll'bsidence in this basin. It therefore 
is concluded that these sediments · were deposited below the zone 
effected by littoral currents, i.e. at ·the depth of c. 3O--5e m. Thus, they 
represent a zone somewhat deeper than that suggested by Zankl (1969, 
1971) for the back reef zone of the Dachstein fonnation. 

COMPARATIVE REM.ABKS 

The sediments of the sub-tatric (K.riina) Rhaetian are characterized 
by fairly uniform development over the whole area of the Tatra Mts 
(cf. Figs 1, 3-5, 7-9). The Rhaetian sections from various localities 
are more or less complete (cf. Fig. 12), but it may be estimated that the 
thickness of the Rhaetian markedly varies, ranging from 10 to 80 m. 

The sed.iDients studied form a m.a.rtkedly individualized series of 
the Mesozmc sequence of the sub-tatric (Kriina) nappe. They distinctly 
differ frotn both the underlying Caxpathian "Keuper" and overlying 
Liassic. The Rhaetian, developed in the Carpathian and Swabian. facies, 
comprises typical marine sedim.ents. Although no ammomtes were found, 
these sediments were assigned to the Rhaetian as foraminifer assemblage 
appears to be indicative of this stage. Such age assignation. is supported 
by the Triassic habitus of the remadning faunal and floral elements. 
These typical Rhaetian groups, such as the majority of involutinids, 
megalodontids, and some corals, recede at the Rhaetian/Liassic boundary. 

Detailed facial and stratigraphic analyses made it possible to 
compare sub4atric (KriZna) Rhaetian with contemporaneous sediments 
from other tectonic units of the Taua Mts, and primarily with the Choc 
and the high-tatric Rhaetian, as well as with those from other parts of 
the Tethys Ocean. 

The Choc Rhaetian sediments from Mt. Siwiailskie Tumie and 
Mt. Male Koryciska are developed in a mixed, Carpathian-Swabian 
facies and are lithologically very close to these of the sub-tatric (Krima) 
nappe (cf. Guzik: 1959b, Zawidzka 1972a, Gazdzicki & Zawidzka 1973). 
The former were assigned to the hantkeni Zone (Upper Rhaetian) on 
the basis of rich foraminifer fauna (GaZdzicki & Zawidzka 1973). 

·The Choc Rhaetian from Hybe in Slovakia is developed in the 
''Kessen facies" (Goetel 1917, ZazvQrlka & Prantl 1936, Bystricky & 
Biely 1966), which is not known from the sub-tatrie (KriZna) Rhaetian. 
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The. Hybe .-series.· may be· .interpreted. as" dePOsitea. ".m. \.a-bme~lfut" 'd~eper 
part of . basin . than'. that;!<Of; the sub-tamci:Rhaetian,"arld!"tt'Was assighed 
to .. the .. poko'f.'lltyi·,&, friedli:Zone':(U>wer' Rhae;fian) an the basis of ·fora
~~i.ter,tfauna.·(~f. ~tdzicki & .Zawi~ka. 1973). It. should be noted that 
Hybe is the only ammonite.Jbearing. l'qCa.lity of Rhaetian age. in this 
region, a-n.d th~ species Arcestes (l;lhaetites) rh~eticus ·(Clark) was found 
her'ein (cf. Andrusov 1934, Kollar-ova-An~usovova 1967). 

The high-tatric Rhaetian was analysed in detail by Radwanski 
(1968). It is developed in clastic-carbonate facies, roughly resembling 
the sub-tatric (Krizna) facies. It differs from the latter in the laC'k of 
megalodontids and forarpinifers (Amm-Qdiscidae and InV'Olutmidae). The 
high-tatric Rhaetian sediments were deposited in markedly shallower 
waters, which is eviden-ced by the wealth of algal struotures (cf. Rad
wanski 1968). However, it should be' noted that the Rhaetian sediments 
from Mt .. Kopieniec Starorobocianski appears to represent a transitional 
type between the remaining high-tatric and the sub-tatric Rhaetian sedi
ments. 

The sub-tatric (Krizna) Rhaetian appears to be very cl'Ose to- the 
Rhaetian strata of other tectonic units of the Central Carpathians (cf. 
Mahel; Buday & al. 1968; Bystricky 1967, 1972; Cepek 1970; Michalik 
1973), which is evidenced by almost identical composition of organic 
assemblages,' as we'll as facial development and succession. 

. Almost identical litho- and biofacies were reported from the 
Rhaei;ia;n of the Bakony Forest and Gerecse and Vertes Mts in Hungary 
(cf. Vadasz 1960, E. Vegh-Neubrandt 1960, 1972; E. Vegh-Neubrandt & 
Oravecz. 1960, Oravecz.& E. Vegh-Neubrandt 1962, S. Vegh 1964). 

The sub-tatric (Krizna) Rhaetian appears particularly close to 
contemporaneous strata from the Northern Limestone Alps, one of the 
reference Rhaetian sections (cf. Fischer 1964; Zapfe 1964, 1969; Kristan
-Tollmann & Tollmann 1964; Fabricius 1966, 1967, ~968; Zankl 1969, 
1971; Koehn-Zaninetti 1969; Kristan-Tollmann 1970; Tollmann 1972; Pi
sto1;nik 1972). Foraminifer, coral, and megalodontid assemblages from 
these two regions appear to be almost identical. 

Attention should be also paid to the Rhaetian' of the Lombardian 
Alps (cf. Wiedenmayer 1963, Gnaccolini 1964, 1965a, b, C; Allasinaz 1962, 
1965, 1968) and the Dolomites (cf. Cros 1964, 1965a, b; eros & Neumann 
1964; Bosellini 1965; Bosellini & Broglio Loriga 1965). The Rhaetian strata 
from these regions yield rich foraminifer fauna (including Triasina 
hantkeni association) and megalodontids (including Conchodon and 
Rhaetomegalodon). On the whole, these fauna assemblages and micro
facies appear very close to these typical of the sub-tatric Rhaetian. 

Some similarity also exists with the Rhaetian of the Pamirs in 
Central Asia (cf. Kushlin 1973, Kiparisova & Spasskaya 1973), which 
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is alsc) developed: in coral-megalodontidflicies, 'yielding fauna!" assemblages 
presumably identical with the~e from Europe. , 

To suinnlar-ize, the Rhaetian facies and organic "assemblages discuss
ed here have been ooou:wmg vast ,areas of the Tethys Ocean (cf. Fig. 11). 
Further investigations should be carried on foraminifer ,faunas, which 
appear to have also vast geographic ranges, seem to be poorly dependant 
on facies, and relatively short-lasting, i.e. they seem to be good guide 
fossils. ,It may be assumed that further studies will 'make poSsible to 
correlate ,ammonite and foraminifer zonations of the Rhaetian stage and 
to ,precise the latter, which may be of great use in , the absence of 
ammonites in any part of Rhaetian seas of the Tethys Ocean~' 
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MlJl1IOI'A(lD, 8'.l'&AftGBAII'IA I aozwOJ' I"A(lJ'ALNY 
RB'l'i!lLO BBGLOWBGO TATB 

(StrEmCZ'eJlie) 

Przeci.mLotem pracy jest wybztalcenie miJaofacjalne. str~ arez sedy
mentac,a ret7lm reglowego (kroJtn;afWJ'ldego) Tatr (por. fig. ,1). Na podftawle anaHzy 
na}budzie, reprezentat)'WD1'Ch profll6w (por. fig. a.--4I oru pl 1-6) przedstawiono 
2lastflpatwo oru og6lnll charalr:terJWty.q 0B8Id6w (pi.. 7-14). a talde 'ch aldadnfk6w 
SJieal:&aDicznych (fig. 10 oraz pt 16) i bloaedymentacyjnych. jllk r6wniet poszcze
,g6lnych zespol6w florystycmych i faumstycmych (pI. 15. 1'7-33). W oparciu 0 llez
me ~ujlloe otwormee .(:!g. L1 oraz pI. 84-fi1) opracowaoo BtratnrafJc: tych 
utwor6w. w,r6lniajqc ;retyk da1Dy - ~ pokomtti & fried1i ora g6roy - ZOIIlC: 

hClnt1cem (fig. 12). Bozwai.ooo zagadnieme grarlic stratygraticmych retyku z .. kaj
jIIl'em" i lJaaem przecjIrtaw1ajllc takie korelacjc: wdnIejszych profU6w ret,ku Tatr 
.araz obszar6w 811B1edn!ch {fig. 13). 

W obrdrle r6inych zespol6w faumstycznych zwr6cooo uwagc: na Hcznie tu 
-wystQPujllC8 mesaIodanty (pm'. pI. ~). wm-6d kt6rych wyr6inlono dwa nowe 
.gatunki CORChodon Qoeteli Bp. Do oraz RhaetomeQCllodon tlJtricuB ap. Do Opiaano 
:r6wnie! dwa nowe gatunkf. kloproJ;lt6w. BClctrvUium omatum Bp. D. 0l'8Z B. eZonQCI
.rum ap. n. "(par. pL 52). eugerujllC, ie repre7Jelltujll one najpMwd<lpcdobnle' odchody 
;megalodont6w. 

W qparclu 0 zmienno.§~ i D86t4prt\vo fae~ ~~wlQDO. :re~~cjc: £0-
.dowiska a~t&cji· ret,kU ·regJ.OWeao Taw wyklazujllc. ie plytkcmarek:le te osady 
-tworzyly sic: .na obszarach odpowialdejllcych przyIll8jmnl.ej czc:Ac.lowo atrefie zara
.fowej (m1'Clfie-bClc1c 7'eefl. W zakcmczemu pracy przeprowadzono p8l'ale1izac:lc: utwo
~6w retyku reglowe&o z innyml 08adam1 tego wleku ZDBImDi w obrQble oceanu 
·TetydY. 

Imts/tUt GeoZogii PodBttlwowe; 
Umwersvtetu WCl7'szClwB1ciego 

JJ2-089 W47'BZClW4. Al. Z'Wtr1ci , Wigu", 93 
WCJ.1'8_tDIa, w liBtopadzie 1973 7'. 
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Gi111anell4 minuta Wethered 

1.2 - Felt 01 tltbes within a rirv neUa crust, X 120. 1 from t. MaJy Kopienlec (IU, layer Z); 
2 from Szero Bielska ,pass (V, layer 8). 

a-4 - Felt of tub S (lnrongly sparltlzed) WltbJn a irvanella ball; LeJowa Valley (3 4s X 120, 
f is X 200). 
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1-4 - Acicularia Sp. 
1-3 transverse sectIons, 4 obllque sectloD; Le'owa Valley, X HO 

5-8 - Problematic fragments of dasycladacean algae 
~ from LeJowa VaUey (1, layer 24), X 80; 1-B from Lejowa VaUey (1, layer 3t), X HO 
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1-2 - SolenopoTa sp., oblique sections; Javodn8 (IV, layer 4), X 40. 
3-4 - Bioroicrite with nUlDel'OUS SolenopoTa sp. (urowed are colonies presented in 

Figs 1-2 of ·this plate); Javorina (IV, layer 4), X 8. 
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1-2 - Spores Gtobochaete alpi1l4 Lombard io the initia l 'Stage or partit.ioo; Lejowa 
Va ey (I, layer 34). 
Spore GLobochaete tatrica Rack anski '0 the injtial st ge or partition; Javorina 
(IV, 1ayer 4). 

3 

4 

5 

Spores Gtobochaete tatrica Radwanski in the final stage of ,partition; Mt. Maly 
Kopieniec (111, ayer 10). 
Association or spores Gtobochaete tatrtca RaOwan9k.i; Lejowa Valley (1, 
layer 14). 

Q - pa rallel nlcols, b -- crossed nlcols; aU tI ures X 100 
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1-4 - Earland'ia p.: ongi tu din ad. sections (1 and 3 from Lejowa Valley, I, layer 22; ' 
2 from Mt. Pallenica Lendaoka, VI, layer 33) and val'iable Isections (4 from 
Lejowa Valley, I, Jayer 6), X 50. 

5 Association of spores Globochaete sp. <a parallel nicols, b ,crossed 01001s); Mt. 
Mala $winica (Il. layer 7). 

6 Plrdblematical microfossil as an ooid core; ,Strl4iyska Valley (XI), X 100 (nic~ls 
or,ossed). 

7-8-Strongly sparitized ostracod shells; Mt. Mal), Kopienlec (Il l , layer 11), X 7 . 
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Frequent GlomospireUa? pokornll;' (SaJaj) .m brachiopod-orinoid bios.parite; Szeroka 
Ble19ka Pass (section V, 1 and 3 from layer 12, 2 .!l'om layer 9), X 50 
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GLomospireU4? pokOTntli (Salaj) 

1, 2, 3, 5 - axial sections; 4, 8, '1 - oblique sections; 8, 9 - equatorial sections 
SzeroJca Blel.ska Pass (sec tion V, layers 9 and 13), X '10 



., ... 

ACTA CEOLOCICA POLaNICA, VOL. 24 A. CAZDZICKI, PI. 38 

1 Miordaoies w ·th GlomO$pireUa triedU K.ris~-Tollmann· 0l'g8ll'l0detr1tal J..\
mestone, X 15. 

2 Deta ed view of microfacie with GlomospireUa fTiedti Krist8n-,Tollmann; 
visible aiTe variou ly ~riented sections of the tests, more of less abraded and 
,covered by blue...green-a1ga coatings; X 50. 

Le,owa Valley (section I, layer 27) 



ACTA G OLOGICA POLONICA, VOL. Z4 A. GAZDZICKl, Pt. 8r 

GIomospireU4 f'riedU Kristan-Tollmann 

1 - subax:llll section, 2-S - obUQue 'Sections, 8 - equatorial section 
Lejow ValJey (section I, .layer 27), X 70 
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1-2 GlomosptTell4 paraUela Kristan-Tollmann: 1 axial section, Javol"ina ( ection IV, 
layer 2), 2 axoial section, Mt. Palenjca Lendacka (VI, layer 18); X 70. 

3-4 GLomospiTell4 sp.; Javorina (IV, layer 4), X 70. 
5-7 GlomospiTa te:nuifistula Ho: 5 kom Mt. Pa!enica Lendacka (VI, dayer 33), 

6-1 from Lejowa VMley (I, Jayer 5); X -lOO. 
3-9 Ophthatmidium ,sp.: longifrudinal 'sections - 8 from t. Palenica Lendaoka (VI, 

layer 12),9 from Lejowa Valley (I, layer 3), X 130. 
10 DiplotTeminasp.; Lejowa Valley (1, layer 15), X 130. 
Jl MilioLipora sp.; Lejowa Vaolley (I, layer 15), X 130. 
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1-6 Frondicu.laria woodwardi Howchin; Lejowa V81Uey (section I, layer 3), X 100. 
7 Frondicularia p.; Lejowa Va ey (I, layer 6), X 100. 
8-9 Nodosa,ria d. ordinata TrolfoDc>va; Le<jowa V8'lley (I, ayer 6), X 100. 

10-11 Nodosaria sp; 10 from Mt. Paleruca Lendacka (VI, layer 18), 11 irom Strll
iyska Va'lley (Xl, Lower Liassic); X 100. 

]2-13 Austrocolomia sp; 12 from JllU'anova V:alley (VlI), 13 Wam Jawoczyna Alp 
(Vl11)' X 140. 
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AgothBmmino BustroaJpinll 'Kristan-Tollmann & To lam ann 
1-3 - axial sec:tIons, t. P lenlc:a Lendaeka (5 c:tJon VI, layer 3), 4-6 - transverse s c:t\ons, 
Lejow VaUey (1, layer '31), 7 - oblique -section, Mt. J'alenJoa Lendaeka (VI, layer 3); X U~ 

Agllthllmminll? Sp. 
a - oblique s C:lloD, Mt. Palenlc:a Lendaeka (VI, 11lyer '8), 9 - mal sec:tlon, Mt. GladkJe Upla

zJal'lskJe (lX); X 110 



ACTA GEOLOGIC ... POLO ICA, VOL. t4 A. GAtDZICKI, Pi. U 

1-.2 TTocMmmina. aJ,pina. KrisLan-TollmaJl1l; vertical sections from Lejowa Va ley 
(section I, lay~ 6); X 100. 

S Tetro.taxts 6P; ta"ansverse section from Lejowa Valley { I, Jay 6); X 90. 
4-10 Tetro.Ja:rt3 inflata Kristan: 4 vertical,S obrque, 6 transverse section firom 

Lejowa Valley (1, ayer 22), 7 vel'tkal section from Mt. Palenlca Lendacka 
(VI, layer 37), 8 v~ticall section :kom Lejowa VaDey (1, layer 14), 9 oblique 
section from Lejowa VaUey (1, iayer 6), 10 vertical section kom Lej()wa Valley 
(I, layer 27); X 90. 

11-12 Tetro.taxis nanus Xri tan-Tollmann: vertical sections Lrom Lejowa Valley 
(11 trom layer 27, 12 from ilayer 6); X 90. 



ACTA GEOL'()GICA POLO. ICA, VOL. 14 A. GAt.DZICKI, PL 4Z 

and 7 - Totvpammina? sp.: vet"Ucal sections from Mt. Mala Sw'nica (seooion U, 
layer 18), X 50. 

2-5 Tottlpammina? ill. gTegaria Wendt from Mt. Palenica Lendacka (VI): 2 trans
verse, 3-4 vertical sections ~layer 39), 5 obliqae section (layer 12); X 50. 

6 - Planiinvoluta caTinata Leischner; vertical sectlon, Mt. Palenica Lendacka (VI 
layer 35); X 110. 
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ALpinophrogmium perforatum Flugd 
t - transverse seeUon, Lejowa Valley (S cUon 1, layer 20). 2 - longitudInal section. Lc'owa 

Valley (1, layer 24), 3 - transverse section, Mt. Olac1kle Upladali5kle (IX); X 25 

Planiint10luta deflexa Leiscbner 
4-' - verUeal sectdons, St6Jnla (SlJ) , X SOj 6 - verUcal section, Mt. lJro4ok (XV), X 

, - verUcal sec lion, LeJowa Valley (I, layer 21), X 90 
lO~ 
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1-5 and 7~8 -lnvotutina. communis (Krlstan); axial sections, Lejowa Va'lley (section I , 
layers 6 and 15), X 45. 

·6 - mvolutina. tumida. (Krlstan-Tollmann); axiaJ section, Lejowa Valley (1, layer 
15), X 45. 

7 - InvoLuttna. sp.; Lejowa VaHey (I, layer 15), X 45. 



ACTA ljEOLOGICA POLO lCA, VOL. 14 A. OAZDZICKt, PI. 

1-3 - InvoLutina tumida 
layer 13). X 50. 

. tap-Tdllmann); a~iai1 sections, LejOlWa Valdey (section I , 

4-9 - InvoLutina gcschei (Koehn-Zaninetti & Bronnim n) from Lejowa Valley '(1): 
4 axial. 5-6 subaxial. 7 wansverse. 8-9 ()bJique sec ·on (4 and 8 k()m 1ayer 15, 
5-7 and 9 from layer 20), X 40. 



,.erA ,GEOLOGIC POLO ICA, VOL. 24 . GAt.DZICKl, Pt. ~6 

la, 2 - InvoLutina tenuis (Kristan); aXlia:l section, J..ejowa Valley (seotion 1, layer 13), 
X 50. 

Ib - InVC11utima communis (Kristan); Lejowa Va'lley (1, layer 13), X 50. 
S - InvoLutina sp; Lejowa Valley (1, layer 13), X 50. 
4-5 and 7-8 - TrochoLina permodiscoides Oberhauser; vertical sections from Lejowa 

Valley (1, -layer IS), X 50. 
6 - TrochoLina sp.; Lejowa Valley, X 50. 



ACTA 'GEOLOGlc'A POLO.NIC , VOL. 24 A. G tDZICKl, Pt 41 

1-3 - ItnvOlutiM sill.uosa sinuosa Valley 
(sect.ion 1, ayer IS), X 30. 

4 - I nvolutiM cf. lilUsicll {Jones); Isubaxial section, Strl4iyska Valley (Xl, Lower 
Liassic), X 100. 

5 - 11I.voLutina farinaccia.e Bronnimann & Koehn-Zaninetti; axial section, Strl4iyska 
Valley (XI, Lower Liassic), X 100. 

~ and 9 - 111.t1olutiM sp.; S trl4iy,ska Valley (XI, Lower Liasslc), X 100. 
7 - Involutina cf. fariMcciae Bronnimann & Koebn-Zaninetti; subaxial section, 

StrliliySka Valley (XI , Lower Liassic). X 00. 
B - InvoLutina cf. turgida Kristanj subaxial section, S tr/4iyska Va ey (XI, Lowe 

Liassic), X 100. 



ACTA GEOLOGICA POLONICA, VOL. 24 A. GAtDZICKl, PI. 41t 

1 - Microfacies with Triasina hantkeni Majzon in organodetrital timestone, X O. 
2 - Detailed view of microfacies with Triasina hantkeni Majzon; visible are tests. 

vith chambers sparitized to a variab1e extent, X 40. 
Lejowa Valley (section J. layer IS) 



ACTA GEOLOGIC POLONIC, VOL. 24 A. GAtDZICKI, PI. ~9 

Triastna hantkeni 'Majzon 

1 _ subaxJa\ $ ctlon, JOVOND8 (section IV, layer 2), 1 - 11 '101 section ' t. Palenico Lcndacko 
(VI, layer 4). 3--' - obUquc aDd 6 - equator:laJ section, LcJowa valley (1, layer 1$): X ~5 
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"Vidalina" leischneri (iKaris an-T<lllm n) 

IHI - axial, 4· - obUque, 6 - equatorial sec\.lon; X 1~ 
7 an<l 8 - frequent tests In blosparlte, X $0 
<Strlltyska VaUey (section XI, Lower Llanlc) 
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1-4 - Moulds of Ammodiscus sp.; Jurahova Valley (section VU). 
5-8 - Moulds of small gastropods (5-6 from Juranova Valley VII; 7-8 from Mt 

Hradok, XV). 
9"'10 - Smalllleetb ol fish, >Mt.. Hradok (XV). 

11-13 - Elumobranch shagreen ("Nurrella" sp.), Mt. Hradok (XV). 
All figures are X 60 
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1 - Assemb"lage 'of ooprolite.s: a - BactrllUium offlatum sp. o. and b - BactTIIUium 
elongatum sp. n., X 15. 

2·6 - BactrllUium ornatum sp. n. (5 ,present.;; the holotype), X 25. 
7 - Bactryllium eLonga.tum . n. ~hodoty:pe), X 25. 

Mt. Maly Koplenl c: ( eCiJon Ill , layer 2) 
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