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A b s t r a c t : A concise character i s t ics of the F a t r a - F o r m a t i o n and 
descr ipt ion of ten foramini fera species w e r e given Glomospira 
inconstans n. sp., Glomospira inflata n. sp., Glomospirella fatrica 
n. sp., Glomospirella minima n. sp., Glomospirella paucispira n. 
sp., coming from t h e u p p e r p a r t ( " U p p e r Bios t rome" base) of t w o 
p a r a s t r a t o t y p e profiles of t h e F a t r a F o r m a t i o n . 

P e 3 lo M e: B CTřiTbe npiiBo.'WTca xpaTKaa xapaKTepHCTHKa ct>aTpan-
cKoii cpopMaiiHH ii oiiHcaiine aecírni BHÄOB cpopaMiimicpep: Glomospira 
inconstans n. sp., Glomospira inflata n. sp., Glomospirella fatrica 
n. sp., Glomospirella minima n. sp., Glomospirella paucispira n. sp., 
BCTpcwaiomiix B Bepxneň nacTii (ocHoca „ U p p e r Bios t rome") ÄBVX 
napacTpaTOTiiuimecKHx npocpHJieň OaTpaiicKoň cpopMauHH. 

1. General geological part 

a) Introduction 

T h e f i rs t m o n o g r a p h s o n t h e d e v e l o p m e n t of t h e W e s t C a r p a t h i a n U p p e r m o s t 
IYiassic h a v e b e e n w r i t t e n b y D . S t u r (1860) a n d G. S t a c h e (1868). E. 
S u e s s (in E. S u e s s — E. M o j s i s o v i c s , 1868) n a m e d t h i s c o m p l e x 
" C a r p a t h i a n F a c i e s of R h a e t i c " a n d V. U h l i g (1897) u s e d a m e t a p h o r 
" g u i d e s t a r of C a r p a t h i a n g e o l o g i s t s " . W . G o e t e l ( 1 9 1 1 , 1 9 1 6 , 1 9 1 7 ) J . K o u ­
t e k (1927), M. M a h e l ' (1958), R. K ú š i k (1957, 1967), P . C e p e k (1970) 
a n d o t h e r s i n v e s t i g a t e d it m o r e r e c e n t l y . D e s p i t e of n u m e r o u s p u b l i c a t i o n s 
a d e t a i l e d s t r a t i g r a p h i c a l c o r r e l a t i o n r e m a i n s u n s o l v e d o w i n g t o o f t e n w a s h ­
o u t s , loca l s e d i m e n t a r y g a p s , i n s t a b i l i t y of l i t h o l o g i c a l h o r i z o n s , v a r i e t y of 
facies, b u t p a r t i c u l a r l y o w i n g t o t h e f a c t t h a t n o o n e k n o w n s p e c i e s of r a t h e r 
d i v e r s i f i e d b e n t h i c f a u n a is a p p r o p r i a t e f o r d e t a i l e d r e g i o n a l c o r r e l a t i o n s . 

J . M i c h a 1 í k (1977) d i s t i n g u i s h e d s e v e r a l d e v e l o p m e n t s of t h e U p p e r m o s t 
IYiassic s e d i m e n t s i n t h e W e s t C a r p a t h i a n s : t h e T o m a n o v á - F m t . i n t h e T a t r i c 
a r e a of t h e H i g h T a t r a M t s . , t h e " F a t r a - M e m b e r of t h e K ô s s e n F m t . " i n t h e F a t r i c 
a r e a , " H y b e - M e m b e r of t h e K ô s s e n - F m t . " a n d " g r a y l i m e s t o n e s " i n t h e H r o n i c 
a n d " D a c h s t e i n - , ? W e t t e r s t e i n - a n d Z l a m b a c h - F o r m a t i o n s " i n t h e s o u t h e r n m o r e 
p a l e o g e o g r a p h i c a l a r e a s . 

b) Division of the Fatra-Formation 

D e v e l o p m e n t of t h e U p p e r m o s t T r i a s s i c s e d i m e n t s i n t h e F a t r i c ( n a m e d 
b e f o r e " K o e s s e n e r S c h i c h t e n " o r s i m p l i e r , h u t i n c o r r e c t l y ' ' R h a e t i a n " ) h a s b e e n 
a n t i t l e d b y J . M i c h a l i k (1974) " F a t r a - S c h i c h t e n " . I t s t y p e p r o f i l e h a s b e e n 
d e s c r i b e d b y J . M i c h a 1 í k (1976) i n t h e D e d o š o v a - v a l l e y i n t h e V e ľ k á F a t r a 

* RNDr. J. M i c h a 1 í k, C S c , RNDľ. O. J e n d r e j á k o v á, C S c , RNDr. K. B o r-
/. a, C S c . Geological I n s t i t u t e of Slovak A c a d e m y of Sciences, D ú b r a v s k á cesta, 
ti86 25 Brat is lava. 
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Mts. J. M i c h a l i k (1975, 1977, 1978) regarded the " F a t r a - M e m b e r " and 
"Hybe-Member" as two (partially synchroneous) members of the "Carpathian 
Koessen Format ion" . However, more detailed study proved t h a t the "Hybe-
-Member" is l inked closer with the Dachstein-limestone development and it has 
no direct facial-, space- and strat igraphic connection with the " F a t r a Member" . 
Thus, t h e " F a t r a - M e m b e r " remains only representat ive of the insufficiently 
defined "Carpath ian Koessen Format ion" , which, despite of several almost iden­
tical features and of very similar faunal assemblages is still different from the 
typical "Koessener Schichten" of the Alps. Thus, it seems be more acceptable 
to consider this complex as independent formation. 

The n a m e of the F a t r a - F m t . is derived from the Veľká — and Malá F a t r a Mts.: 
the most instructive profiles of this formation have been founded in this area. 
All the Fatr ic area was situated in the sedimentary basin of t h e Fatra-Format ion. 
The sediments of this basin form today a part of the nappe slices of the Vysoká-
-nappe (the Vysoká-, Bela-, Durčiná-, ?Malá Fatra-, Suchý wierch-, Havran-
and other slices), Krížna-nappe s. s. (Zliechov-nappe sensu M. M a h e l " , Bobro-
vec- and Bujačí-unit). The l i thostratotype of this formation lies in a lavine-
-groove under Mt. Krížna in t h e closure of the Dedošova-valley (Veľká Fatra 
Mts., profile no. 258 in J. M i c h a 1 í k, 1974, see Figs. 1-2). The cutting of the 
road near Híreška-pub in the Strážov Mts. (no. 119 in J. M i c h a 1 í k, 1973. 
1974; see Figs. 3—4). the cutting of a forest road in the Ráztoky valley (in 
Nolčovo valley in the n o r t h e r n Veľká F a t r a Mts.. no. 241 in J. M i c h a 1 í k. 
1974; see Fig. 5) and the ravine on the western slope of Mt. Veľká Furkaška 
in the West Tatra Mts. (no. 352 in J. M i c h a 1 í k, 1977, A. G a ž d z i c k i e t 
al. in press) are paral i thostratotypes. 

The average thickness of the Fat ra-Fmt. is nearly 30 meters, however it is 
very variable: while in the nearshore area it reaches hardly 16 meters, it can 
overstep in the m a x i m u m subsidence zones 40—50 m. 

The Fat ra-Fmt. sequence consists of dark organodetri tal- to brecciated-. cri-
noidal-, organodetrital-, broken shelly-, oolitic-, lumachel lar bivalve- and bra-
chiopod-, and porifera-limestones with dark mar ly intercalations, marlstones 
and laminated dark-gray dolomites. F r o m the microfacial point of view the 
biosparites are most frequent, oobiosparites, biopelmicrites, biointramicrites and 
foraminiferal biomicrites are less abundant . A very small amount of terrigenous 
material is present in lithological horizons: the prevailing p a r t of the detr i tus 
is derived from skeletons of organisms (corals, sponges, bivalves, crinoids, bra-
chiopods. foraminifers, algae etc.) which lived in the sedimentary basin. Terri­
genous quartz admixture is very low: it is more distinct in the northeast 
nearshore area (present Havran-nappe of the Belianske Tatry Mts.). 

The lithological horizons occur in cycles beginning from t h e clastic limestones 
lo the organogene and oolitic ones. Some cycles are terminated with a marly 
and dolomite horizon. Almost every new cycle begins wi th out-washing. This 

Fig. 1. Localisation of the investigated profiles in Czechoslovakia (lower right corner) 
and in the paleogeographical scheme of the West Carpathian Uppermost Triassic 
(above it). Legend: 1 — dry land, 2 — lacustrine-limnic facies. 3 — nearshore and 
neritic zone facies, 4 — biostromal facies. 5 — deeper neritic facies. 6 — basinal facies. 
7 — tectono-paleogeographic units, 8 — tectonic subunits, 9 — synsedimentary faults, 

10 — shore line, 11 — limits of the facial zones, 12 — probable transport direction. 
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fact, combined with irregular space development of individual horizons leads 
to the origin of a very complicated and variable sequence. The individual cycles 
may be of several ten to several hundreds centimeters thick. The thickness 
of all the formation has been reduced by out-washings and local sedimentary 
gaps to a fraction of the possible value. 

Ten lithofacial regions were distinguished in J. M i c h a l i k (1973, 1974. 
1977): two l i t toral (Kysuca-, n o r t h e r n Tatra-) regions, two nearshore (Orava-, 
eastern Tatra-) regions, four open shoal (Strážov-, Magura-, Rajec-, Turiec-) 
regions and two deeper (Žiar-, Nitra-) regions. Several areas (Malé Karpaty 
Mts., Čierna hora Mts., Ružbašské pohorie Mts.) could not be placed to certain 
lithofacial region owing to lack of exposures. 

Fig. 2. Localisation of several profiles in the central part of the Velká Fatra Mts. 
Lithostratotype locality is indicated by black circle. Legend: dT2 — Middle Triassic 
dolomites (Choc-nappe), 1T2 — Middle Triassic limestones (Choč-nappe), Ck — Car­
pathian Keuper Group (Krížna-nappe), hatched-Fatra Foi-mation (Krížna-nappe). Cg 
— Kopienec Formation (Hettangian, Krížna-nappe), J l , J2; J3 — Lower, Middle and 
Upper Jurassic formations of the Krížna-nappe, Cr 1 — Lower Cretaceous sediments 

(Krížna-nappe). 
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2. Ecology and stratigraphy 
a) Interpretation of life- and sedimentary environment 

All the organisms of the Fa t ra -Fmt . have not been systematically investigated 
as yet. A. G a ž d z i c k i (1973, 1974) and O. J e n d r e j á k o v á (in J. M i-
c h a l í k — O. J e n d r e j á k o v á , 1978) described some foraminifers, E. R o-
n i e w i c z (1974) some corals, M. K o c h a n o v a (1967) some bivalves, A. G a ž ­
d z i c k i (1971) some megalodons, J. M i c h a l í k (1975, 1976, 1978) brachiopods, 
A. G a ž d z i c k i — C. D u f f i n (1977) some ver tebra te remains. The algae, 
calcisponges, ostracods, gastropods ad echinoderms remain practically unknown 
closer as yet. Despite of it, t he basic features of biocenoses (J. M i c h a l i k — 
O. J e n d r e j á k o v á , 1978), paleogeography (J. M i c h a l i k , 1978) and paleo-
biogeography (J. M i c h a l i k , 1979) of this area could have been reconsidered. 

The present state of knowledge allows to suppose tha t the Fa t ra Fmt. sedi-
mented in partially isolated sea basin wi th normal to slightly higher salinity. 
The climate was ra ther dry, subtropical (the water t empera ture probably 21— 
28 °C in shallows, to 18—22 °C in deeper waters) . Average depth of wa te r in the 
oolite shallows was 0—15 meters, the coral biostromes grew in the depths 
between 2 and 50 meters, the max imum depth of t h e basin probably did not 

Fig. 5. Localisation of several profiles in the northern part of the Velká Fatra Mls. 
The parastratotype locality is indicated by black circle. Legend: dT — Middle and 
Upper Triassic dolomites, Ck — Carpathian Keuper Group, vertically hatched-Fatra 
Formation, Cg — Kopieniec Formation (Carpathian Gresten, Hettangian), J l , J2, J3 — 

Lower. Middle and Upper Jurassic, Crl — Lower Cretaceous (Krížna-nappe). 
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exceed 100—200 meters. A broad lowland or flat arid basin with terrigenous 
sedimentation separated this sea basin from the continent. 

A different tectonical activity and different subsidence of the various parts 
of the sea bottom have been caused by synsedimentary transversal faults: 
their course was described in J. M i c h a 1 í k (1977 in Fig. 5 and 1978). 

Although the flat and shallow bottom, warmed and aerated water, and 
ensured nutr ients support offered ra ther good conditions for the benthic faunas 
development, the frequent salinity and ba thymetry fluctuations made the sta­
bilization of the communities impossible. Unstable environment of the Fa t ra -
-Fmt. prefered the development of opportunistic species wi th low genetical 
variability and high fecundity. This is the reason why most of its communities 
belong to the immature communities category. They are consisting of the sets 
of eurytopic species wirth numerous posterity and Short ontogeny. The ineffective 
exploitation of the sources, high population density, low diversity and unequal 
distribution of the taxa are most characteristic for them. 

J. M i c h a l í k - O . J e n d r e j á k o v á (1978) and J. M i c h a l í k (1978) 
distinguished seven biocenotic zones, which have characterized intertidal-, sub-
tidal-, protected neritic-, proper biostromal-, biostromal fringe-, shallows border-, 
and deeper, open neritic-zone. Other communities were specialized on local, often 
short- t imed conditions. 

The types of the sedimentary- and life-environment, like this are ra ther 
frequent in the Ear th history. A. K. A r m s t r o n g (1972) in the Late Palaeozoic 
of the U. S. A., A. A r n a u d - V a n n e a u — H. A r n a u d (1976) in the Urgo-
nian of the French Fore-Alps, H. M. P e d l e y (1976) in the Ter t iary of the 
Isle of Malta, G. E i n s e 1 e et al. (1967) and G. E v a n s (1970) in the Recent 
Red Sea and Persian Gulf used a very similar sedimentologic-ecological model. 

b) Litho- and biostratigraphical reviarks 

The preserved Fa t ra -Fmt . sequence is a very incomplete record of the Upper­
most Triassic sedimentation. That is the reason why are the profiles only with 
difficulty carirelable with one another. Thus, solving of the s t ra t igraphy is an 
especially intricated problem. 

Rhaetavicula contorta, which was defined originally as the Rhaet ian index-
-species, has too wide strat igraphical range. The ammonite Choristoceras marshi 
has not been found in the West Carpathians as yet. A parastra t igraphical corre­
lation (as suggested by S. J. M o r b e y, 1975) has been made in the Tomanová-
Formation only (High Ta t ra Mts., J. M i c h a 1 í k, E. P l a n d e r o v á , M. S ý ­
k o r a , 1976). The microflora, found in its upper par t is oo-rrelable with that 
from the Ch. marshi-zone of the Alpine Kendelbachgraben-profile. A. G a ž-
d z i c k i (1974), studying six profiles of the nor thern slope of the High Tatra 
Mts. made the first a t tempt to divide the Fa t ra Fmt. in detail. He has recognized 
three foraminiferal zones: the unnamed lower one ascribed to the Uppermost 
Sevatian, the Glomospirella pokornyi — G. friedli-zone compared wi th closer 
undefined "Lower Rhaet ian" and Triasina hantkeni-zone regarded as the "Upper 
Rhaetian". However, the comparison of the A. G a ž d z i c k i ' s really well do­
cumented profiles already indicates that the "index species" a re very inadequa­
tely distributed in the sequence. These irregulari t ies have been caused, according 
to A. G a ž d z i c k i (1976). by diachronic distribution of the Rhaetic and Gresten 
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lithofacies (and by the effects of other phenomena : sedimentary gaps etc.). 
A. G a ž d z i c k i's "Upper Rhaet ian" index species Triasina hantkeni M a j -
z o n occurs relatively very low (horizon no. 7 in profile 268) in the sequence. 
A palynologically productive horizon, correlable with Ch. marshi horizon of 
Kendelbachgraben (S. J. M o r b e y , 1975) has been found below the base of 
the Fa t ra -Fmt . in the West Tat ra M'ts. (profile 352, A. G a ž d z i c k i, J. M i-
c h a 1 í k, E. P 1 a n d e<r o v á, M. S ý k o r a , in press). Thus, the Fa t ra -Fmt . 
may well represent the Uppermost Rhaetian, younger than the zone with Cho-
ristoceras marshi occurrences. However, the present investigation of the biostra-
t igraphy of the Fa t ra -Fmt . confirms tha t there is a long way to definitive con­
clusions. Fu r the r investigations are inevitable. 

Despite of limited correlability of the Fa t ra -Fmt . with other isochronous se­
dimentary formations a t the present state of knowledge, some prel iminary litho-
strat igraphic considerations could be made. The lithofacial, micro- and macro-
faunal s tudy allows to divide the recognized sequences into informal members 
as follows (see Fig. 6): 

1. Basal beds are characterized by the shelly-limestone sequence wi th slight 
terrigenous supply and with bivalve fauna [Chlamys favrii tatrica (Go e t e l ) , 
Ch. winkleri ( S t o p p.), Modiolus minutus, Neoschizodus sp. etc.] and foramini-
fers (Trochammina alpina K r i s t a n — T o l l m a n n, Agathammina sp., Nu-
becularia sp., Ophthalmidium sp. and other). This development is typical for so 
called "Swabian facies" (E. S u e s s — E. O p p e 1, 1856). 

2. The lower biostromatic member contains two-or more sedimentary cycles. 
The basal horizon of each of them can be developed in the facies, similar to 
the "basal beds". The bioclastic l imestone above it, passing into coralligenous 
(Pinacophyllum sp., Stylophyllum gracile R o n . , Phacelostylophyllum medium 
R o n . , P. robustum R o n . etc.), porifera (calcisponges) — bearing, algal- (like 
Nipponophycus-type), megalodon-bearing (Conchodon infraliasicus S t o p p . . C. 
goeteli G a ž d z., Rhaetomegalodon tatricus G a ž d z. etc.), gastropoda-bearing, 
foraminif eral [Agathammina austroalpina K r i s t a n - T o l l m a n n et T o l l -
m a n n, Arnmodiscus incertus ( d ' O r b i g n y ) . Tetrataxis inflata K r i s t a n 
etc.] and brachiopoda-bearing [Rhaetina gregaria (S u e s s )] limestones are most 
frequent. The definition of this member is close to the "Carpathian facies" of 
E. S u e s s (1968), with "Li thodendronkalk" ( = c o r a l 1st.) intercalations. 

3. The bar ren interval is composed of dolomite, dolomitic limestone and re -
deposited clastic limestone layers, obviously with only poor fauna. Although 
the correlation of this member in the different profiles is sometimes ambiguous, 
it seems that probably a regresive phase, in which it originated, affected most 
of the shallow zone in the basin. 

4. The upper biostrome member is very similar to the lower one. It contains 
several sedimentary cycles, too. However, its coral-, foraminifera- and other 
fauna is slightly different (see Figs. 7—9). The new described foraminifera spe­
cies are coming from the base of this member . 

5. The transit ion beds contain several uncommon lithological horizons: mud 
limestones with nodular bedding planes and ostracode fauna, distinct oolitic 
limestone layers, bivalve shelly limestones with "mixed" Rhaeto-Hettangian 
fauna of bivalves [Cardinia sp., Chlamys valoniensis (D e f r.), C. dispar etc.] 
and t'oraminifers (Arnmodiscus multivolutus R e i t l i n g e r , Trocholina multi-
spira O b e r h a u s e r etc.). 
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3. Micropaleontology 
a) General remarks 

This paper is continuation of the paper of J. M i c h a 1 í k — O. J e n d r e-
j á k o v á (1978) in whidh a concise characterization of the foraminiferal associa­
tions of the F a t r a F m t . were given. The aim of the paper was to investigate and 
describe the main biocenotic and biofacial dependences. The foraminifers were 
investigated from this view point predominantly, the principal foraminifer 
association types, regularly repeating in t h e sequence, were distinguished. 

Individual taxa and foraminiferal associations are qualitatively and quant i­
tatively best represented in the Híreška (119)—and Ráztoky (241)—sequence. 
Thus, we h a v e focused our contribution more detailed on the Upper Biostrome 
base of three selected profiles part icularly. The Glomospira and Glomospirella 
associations developed explosively in t h a t time. 

The expressive dominant position of Glomospira and Glomospirella species 
(family Ammodiscidae) is typical for the foraminiferal associations in t h e investi­
gated profiles. Some of them are widely distr ibuted in the Uppermost Triassic 
of the Alps. Carpathians. Dinarides and some other European regions [Glomo­
spirella friedli K r i s t a n — T o l l m a n n, G. parallela K r i s t a n — T o 11-
m a n n. G. pokornyi ( S a l a j)]. Beside them, the occurrence of the small-shelled 
glomospirelles and glomospirs [Glomospira sinensis H o, Glomospira tennifistula 
H o , Glomospirella facilis H o , G. shengi H o , which have been originally descri­
bed first from Middle Triassic l imestones of the Szechuan district in China 
(Y. H o , 1956), and several new species] is remarkable . A great n u m b e r of va­
riably oriented sections of well preserved Glomospirella and Glomospira tests 
allowed to recognize the mode of deuteroloculus coiling and to define several 
new species. Small dimensions and a small n u m b e r of whorls are the common 
features of our new taxa. Two species (Glomospira inflata n. sp.. G. inconstans 
n. sp.) belong to Glomospira, three others (Glomospirella minima, n. sp., G. fatri-
ca n. sp., G. paucispira n. sp.) t o Glomospirella. The association of these new 
species together with Glomospira sinensis H o. Glomospirella shengi H o and 
G. facilis H o. is a typical feature of the basal horizon of the Upper Biostrome in 
the Híreška (119) and Ráztoky (241) profiles. The composition of these assembla­
ges in both the profiles differs only insignificantly (see Figs. 8—9). Assemblages 
with stratigraphically important Glomospirella friedli K r i s t a n — T o l l -
m a n n, G. pokornyi ( S a l a j ) , Involutina communis ( K r i s t a n ) , I. tumida 
( K r i s t a n — T o l l m a n n) occur both above and below this specific horizon. 
Small Glomospira and Glomospirella tests are irregularly dispersed in other 

Fig. 7. Detailed lithological column of the Fatra Formation in the profile 258 (litho-
stratotype, Dedošova-valley, Veľká Fatra Mts., see Fig. 2), with occurrences of the 
organic remains. 1 — dolomites, 2 — aleuritic and sandy dolomites, 3 — laminated 
dolostones, 4 — dolomitized limestones, 5 — marls and claystones, 6 — sandstones, 
7 — marly limestones, 8 — marly organodetrital limestones, 9 — organodetrital limesto­
nes, 10 — shelly (bivalve) limestones, 11 — megalodon limestones, 12 — brachiopod 
shelly limestones, 13 — coral limestones, 14 — porifera (calcisponges) limestones, 15 — 
algal (Nipponophycus) limestones, 16 — gastropod shelly limestones, 17 — crinoidal 
limestones, 18 — oolitic limestones, 19 — gravel-like limestones, 20 — finegrained li­
mestones with nodular bedding planes, 21 — marly laminae, 22 — yellow marly bodies 

(of laterite appearance), 23 — mud cracks, 24 — wash-outs. 
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horizons: they occur either EIS single specimens or together with other foramini-
fers (Involutina, sessile foraminifers etc.). 

All the association defined by J. M i c h a l i k — O. J e n d r e j á k o v á 
(1978) occur in the investigated profiles. The assemblage with Glomospirella 
friedli K r i s t a n — T o l l m a n n, accompanied with G. parallela K r i s t a n 
— T o 11 m a n n, G. pokornyi ( S a l a j), G. shengi H o and with single, damaged 

H \ l fy 

C-clo\ v like part of th 

deuteroloculus 
diameter 

nw)y 
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proloculus diameter 

_ L- length 

e last whorl width 

Ww 
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lumen width 
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o 

1 

Fig. 10. Scheme of principal parameters of Glomospira and Glomospirella test mor­
phology, measured on the investigated specimens. (All the drawings by M. R u ž o v á ) . 

shells of Involutina communis ( K r i s t a n ) , I. tumida (Kr i s t a n — T o l l ­
m a n n) and I. sinuosa sinuosa (W e y n s c h e n k ) is most frequent. It alter­
nates with the association of sessile foraminifers (Planiinvoluta deflexa 
L e i s c h n e r . Tolypammina sp.. Nubecularia sp.) and wi th the association, cha­
racterized by mass occurence of small glomospirelles and glomospirs as described 
above. The vertical distribution of the individual taxons is evident from Figs. 
7-9. 

<b) Systematic descriptions 
GLOMOSPIRA R z e h a k, 1885 

Glomospira inconstans n. sp. 
PI. I. Fig. 1-5 

H o l o t y p e: PI. I. Fig. 1. It is deposited in the collection of the Geological 
Institute of Slovak Academy of Sciences, thin section no. 119/23/M. 

P a r a t y p e s: PL I, Figs. 2 - 4 . 
D e r i v a t i o n o m i n i s: Latin inconstans = unstable. 
S t r a t u m t y p i c u m : Fat ra Formation (Uppermost Rhaetian?). 
L o c u s t y p i c u s: Cut of the road Hava—Prievidza nea r the Híreška (pub) 

m Valaská Bela, Strážov Mts. 
M a t e r i a 1: Twelve specimens in several thin sections. 
D i a g n o s i s : Small, i rregularly t r iangular test formed by 4—6 whorls. The 

Last two whorls are quite irregular. 
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D e s c r i p t i o n : The small i r regular to i rregular ly t r iangular test consists 
of ball-shaped proloculus and undivided deuteroloculus. The inner 3—4 whorls 
are coiled more tightly, the two outermore ones a re coiled very irregularly. 
Deuteroloculus becomes gradually larger in 
formed by microgranular calcite. 

D i m e n s i o n s of the test in m m (see Fig. 

ontogeny. The 

10): 
holo type 

0,140 
0,048 
0,030 
0,006 

wall is r a t h e r thin. 

other specimens 
0,133-0,150 
0.036-0,048 
0,030-0,039 
0.006-0.008 

length (L) 
proloculus diameter (P) 
width of the last whorl (Ww) 
thickness of the wall (T) 

O c c u r r e n c e : Type locality, horizons no 21 to 24 (see Fig. 8). 
C o m p a r i s o n : Glomospira inconstans n. sp. differs from the other known 

Glomospira species in having i r regular coiling a n d i r regular outl ine of the 
test. Its deuteroloculus diameter (particularly of the last whorls) is smaller than 
those of G. inflata n. sp. 

Glomospira inflata n. sp. 
PI. I, Figs. 6-8 

H o l o t y p e : Figured in PL I, Fig. 6, deposited in the collection of the Geolo­
gical Inst i tute of Slovak Academy of Sciences in Bratislava. Thin section no. 
119/23/M. 

P a r a t y p e s: PI. I, Figs. 7-8 . 
D e r i v a t i o n o m i n i s : Latine inflatus = inflated. 
S t r a t u m t y p i c u m : F a t r a Format ion (Uppermost Rhaetian?). 
L o c u s t y p i c u s : Gut of the road Hava—Prievidza near t h e Híreška (pub) 

in Valaská Bela. Strážov Mts. 
M a t e r i a l : 7 specimens in several thin sections. 
D i a g n o s i s : Small, i rregularly oval test, deuteroloculus wi th reduced n u m ­

ber of whorls (5—6). The two oldest whorls are characteristically broadened. 
Coiling is i rregular in all the ontogenetic stages. 

D e s c r i p t i o n : The small i rregular to irregularly oval test consists of 
a sphaerical proloculus and undivided deuteroloculus. The coiling is clow-like, 
irregular. The deuteroloculus in the final stage of development is, as a rule, ty­
pically broadened. The last two whorls are chamber-like inflated. The test wall 
consists of microgranular calcite. 

D i m e n s i o n s of the test in m m : 

length (L) 
proloculus diameter (P) 
height of the last whorl (Hw) 
width of the last whorl (Ww) 
thickness of the wall (T) 

holotype 
0,209 
0,057 
0,113 
0,048 
0.009 

o t h e r specimens 
0,185-0,220 
0,042-0,060 
0,098-0,120 
0.040-0,062 
0,006-0.009 

O c c u r r e n c e : Type locality (no. 119. horizons no. 21—24, see Fig. 8), locality 
Ráztoky. Veľká F a t r a Mts. (no. 241. see Fig. 9). 
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C o m p a r i s o n : The only similar species, Glomospira inconstans n. sp. dif­
fers in a smaller test and deuteroloculus dimensions, and in t h e test shape as 
a whole. 

Glomospira sinensis H o, 1959 
PI. I, Figs. 8-16 

1959 Glomospira sinensis sp. n., Y. H o, p. 414, PL 6, Figs. 16—34. 
1976 Glomospira sinensis, L. Z a n i n e 11 i, p. 95, PI. 2, Figs. 3—10 (cum syn.). 

The West Carpath ian specimens are indentical wi th the original description 
of this species. However, their dimensions a re somewhat smaller. The length of 
the test is 0,20—0,24 mm, the smaller dimension is 0,10—0,14 mm, proloculus 
diameter 0,026-0,030 mm, last whor l width 0,033-0,040 m m . 

O c c u r r e n c e : Locality of Ráztoky (no. 241, see Fig. 9), Velká F a t r a Mts. 

GLOMOSPIRELLA P l u m m e r , 1945 
Glomospirella jacilis H o, 1959 

PI. II, Figs. 1-5 

1959 Glomospirella jacilis sp. n., Y. H o, p. 414, PL 6, Figs. 8-12. 
1976 Glomospirella jacilis, L. Z a n i n e 11 i, p. 95, PI. 2, Fig. 18 (cum syn.). 

The small, flat test, concave in its central part, consists of a ball-shaped pro­
loculus and undivided deuteroloculus. The initial (2—3) whorls of the deutero­
loculus are coiled in space, the final, planispiral, slightly a l ternat ing whorls 
increase very rapidly in width. The test length is 0,23—0,27 mm, t h e height 
of the last whor l is 0,09—0,12 m m , proloculus d iameter 0,017—0,038 m m . The 
width of the deuterolocular lumen in the last w h o r l is 0,036—0,040 m m . 

C o m p a r i s o n : Our specimens differs from the Chinese ones in the dimen­
sions of the last whorl, g rea ter height a n d width. 

O c c u r r e n c e : F a t r a Formation, locality no 119 (Híreška, horizons no. 21— 
24, Fig. 8). J. S a l a j - A. B i e 1 y - J. B y s t r i c k ý (1967) described this 
species from the Carnian Tisovec Limestone of Velká lúka on the M u r á ň Plateau 
(Gemeric, south Slovakia). 

Glomospirella aff. jacilis H o, 1959 
PI. II, Figs. 6-8 

The clow-like coiled p a r t of our specimens exceed the height of the first 
planispiral whorls and is more expressive than in t h e t r u e Glomospirella jacilis 
H o. Moreover, the last whor l is larger than t h a t of G. jacilis. 

O c c u r r e n c e : Locality of Híreška (no. 119, horizons no. 21—24). 

Plate I 
Figs. 1—5. Glomospira inconstans n. sp., loc. 119 (Híreška), Strážov Mts., thin section 
no 119/23/M. Holotype is in the Fig. Figs. 6—8. Glomospira inflata n. sp., the same loca­
lity. Holotype is on the Fig. 6, thin section no. 119/23/M. Figs. 9—16. Glomospira sinensis 
H o. Locality 241 (Ráztoky), Veľká Fatra Mts., thin section no. 241/33/M. Magn. 115x, 

photo K. B o r z a. 
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Glomospirella fatrica n. sp. 
PÍ. II. Figs. 9-16 

H o l o t y p e : specimen figured in PI. II. Fig. 9 is deposited in the collection 
of the Geological Inst i tute of Slovak Academy of Sciences, thin section no. 
119/23.'M. 

P a r a t y p e s: PI. II, Figs. 10-16. 
D e r i v a t i o n o m i n i s : Name derived from the Velká F a t r a Mts. 
S t r a t u m t y p i c u m : F a t r a Format ion (Uppermost Rhaetian?). 
L o c u s l y p i c u s : Cut of the road Ilava—Prievidza near the Híreška (pub) 

in Valaská Bela, Strážov Mts. 
M a t e r i a l : 17 specimens in several thin sections. 
D i a g n o s i s : Small test wi th convex central part, irregularly oval in axial 

section. The deuteroloculus consists of 3—4 irregularly coiled and of 1 (or two) 
planispiral coiled whorl. 

D e s c r i p t i o n : The small irregularly oval test is convex in its central part . 
A relatively thick deuteroloculus has a r a t h e r smaller n u m b e r of whorls (5—6). 
The deuteroloculus diameter gradual ly increases, at the last whorl it is more or 
less stabilized. The first 3—4 whorls a re coiled irregularly, the last whorl passes 
into the planispiral stage. The wall consists of microgranular calcite. 

D i m e n s i o n s of the test in m m : 

length (L) 
height in the central p a r t (H) 
proloculus diameter (P) 
height of last whorl (Hw) 
width of t h e last whorl (Ww) 
thickness of the wall (T) 

holotype 
0,183 
0,093 
0,033 
0,080 
0,034 
0.007 

other specimens 
0,173-0,246 
0,093-0.130 
0,033-0,040 
0,070-0,087 
0,034-0,044 
0.005-0,007 

O c c u r r e n c e : Localities no. 119 (Híreška, Strážov Mts.. Fig. 8) and no. 
241 (Ráztoky. Veľká F a t r a Mts., Fig. 9). 

C o m p a r i s o n : Our species has greater test dimensions, a higher deuterolo­
culus a n d more numerous whorls t h a n the similar Glomospirella shengi H o. 
It has greater deuterolocus diameter and a more distinct convex centra l par t of 
the test than Gloviospirella minima n. sp., but its dimensions and t h e n u m b e r 
of clow-like whorls are smaller t h a n in Glomospirella amplificata K r i s t a n — 
T o 11 m a n n. 

Plate II 

Figs. 1—5. Glomospirella facilis H o. Locality 119 (Híreška), Strážov Mts., thin section 
no. 119/23, M. Figs. 6—8. Glomospirella alf. facilis H o. Írom the same locality and 
thin section as the Figs. 1—5. Figs. 9—16. Glomospirella fatrica n. sp. The specimen 
in the Fig. 14 comes from locality no. 241 (Ráztoky), Veľká Fatra Mts., thin section 
241/33/M, the others from loc. no. 119 (Híreška), Strážov Mts. The holotype is figured 

in the Fig. 9. Magn. 115x, photo K. B o r z a. 
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Glomospirella minima n. sp. 
PL Ill, Figs. 1-10 

H o l o t y p e : The specimen figured in PI. Il l, Fig. 1 is deposited in the 
collections of Geological Inst i tute of Slovak Academy of Sciences, Bratislava, 
thin section no. 119,23/M. 

P a r a t y p e s : Specimens figured in PI. Ill, Figs. 2—10. 
D e r i v a t i o n o m i n i s : Latin minimus = smallest. 
S t r a t u m t y p i c u m : F a t r a Format ion (Uppermost Rhaetian?). 
L o c u s t y p i c u s : Cut of the road Ilava—Prievidza near the Híreška pub 

in Valaská Bela, Strážov Mts. 
M a t e r i a l : 25 specimens in several thin sections. 
D i a g n o s i s : Small flat oval-shaped test, deuteroloculus consists of both 

irregular a n d sigmoid^planispiral stages. The diameter of deuteroloculus incre­
ases rapidly in the lat ter stage. 

D e s c r i p t i o n : The small flat oval-shaped proloculus and of 4—6 whorls 
of deuteroloculus. The initial, clow-like stage of deuteroloculus is clearly reduced 
on 2—3 whotrls: their d iameter does not exceed vjtk of all the test diameter. The 
second, sigmoid-planispiral stage has 3—4 whor l s : their n u m b e r depends on 
the ontogenetic age of individual specimens. Their d iameter increases very 
rapidly. The wall consists of microgranular calcite. Its thickness in the middle 
and per iphera l par ts of test is equal, relatively small. 

D i m e n s i o n s of the test in m m : 

length (L) 
height (H) 
proloculus diameter (P) 
height in the central p a r t (C) 
width of the last whorl (Ww) 
height of the last whor l (Hw) 
thickness of the wall (T) 

Holotype 
0,193 
0,087 
0,040 
0,080 
0,080 
0,030 
0,006 

o t h e r specimens 
0,150-0,196 
0,084-0,093 
0,030-0,043 
0,067-0,083 
0,070-0,087 
0,023-0,036 
0,005-0,007 

O c c u r r e n c e : Localities no. 119 (Híreška, Fig. 8), Strážov Mts. and no. 
241 (Ráztoky, Fig. 9), Veľká F a t r a Mts. 

C o m p a r i s o n s : Glomospirella minima n. sp. is very similar to G. fatrica 
n. sp.: they are distinguishable in appropriate oriented axial sections. The central 
clow-like p a r t of G. fatrica test is strongly convex, composed of a greater n u m ­
ber of whorls. The otherwise similar G. paucispira n. sp. is not sigmoid-planispi-

Plate III 

Figs. 1—10. Glomospirella minima n. sp. Specimens in Figs. 1—3 and 5 come from loc. 
no. 119 (Híreška), Strážov Mts., thin section no. 119,23, M (the holotype is in Fig. 1), 
the other specimens are from loc. no. 241 (Ráztoky), Veľká Fatra Mts., thin section 
241/33/M. (Figs. 7, 8) and 241/34/M (Figs. 4, 6, 9, 10). Figs. 11-16. Glomospierella pauci­
spira n. sp. (the holotype in Fig. 11), thin section no. 241,33, M (Figs. 11, 12), no. 
241,34/M (Figs. 13, 16), locality no 241 (Ráztoky), Veľká Fatra Mts. The specimens, 
figured in Figs. 14, 15 are from loc. 119 (Híreška), Strážov Mts., thin section no. 

119.23/M. Magn. U5x, photo K. B o r z a. 



SOME NEW FORAMINIFERA - SPECIES OF THE FATRA 85 



86 MICHALÍK - JENDREJÁKOVÁ - BORZA 

rally coiled. T h e mode of coiling in G. minima is analogical to i m m a t u r e spe­
cimens of Glomospirella vulgaris H o with incompletely developed planispiral 
stage. The related species G. shengi H o differs in having different test outl ine 
and mode of coiling of the last three whorls. 

Glomospirella paucispira n. sp. 
PL III, Figs. 11-16 

H o l o t y p e : The specimen figured in PL III, Fig. 11, deposited in the collec­
tions of the Geological Inst i tute of Slovak Academy of Sciences, Bratislava, 
thin section no. 241/33/M. 

P a r a t y p e s : Figured in PL III, Fig. 12-16. 
D e r i v a t i o no m i n i s : Latin pauci = a few; spira = whorl, spire. 
S t r a t u m t y p i c u m : F a t r a Format ion (Uppermost Rhaetian?). 
L o c u s t y p i c u s : Gut of a forest road on t h e left slope of the Ráztoky 

valley, south of Mt. Ostré, Velká F a t r a Mts. 
M a t e r i a l : 15 specimens in several th in sections. 
D i a g n o s i s : The small ellipsoidal to rounded test consists of ball-like 

proloculus and deuteroloculus. The clow-like stage has 3—5 whorls, the planispi­
ral stage is very short (1 to 1,5 whorl). 

D e s c r i p t i o n : T h e small test is ellipsoidal in axial section and widely oval 
to subciroulair in equator ia l section. I t consists of the sphaerical proloculus and 
undivided deuteroloculus. The deuteroloculus developed in two stages: the ini­
tial, clow-like, unidirectionally coiled and t h e second planispiral, sometimes 
slow al ternat ing stage. The clow-like stage, as a rule, 3—5 whorls, it is nearly 
sphaerical and forms ',2 to 73 of all the test diameter. The deuteroloculus 
diameter at the first four whorls is almost stabilized, t h e fifth and next whorls 
increase more rapidly. The m o u t h is simple, terminal . The wall is thin, consisting 
of microgranular calcite. 

Test d i m e n s i o n s in m m : 

length (L) 
height (H) 
proloculus diameter (P) 
last w h o r l width (Ww) 
wall thickness (T) 

holotype 
0,153 
0,130 
0,043 
0,020 
0,006 

other specimens 
0,150-0,175 
0,130-0,155 
0,043-0,055 
0,020-0,035 
0.005-0,007 

O c c u r r e n c e : Localities 119 (Híreška, Fig. 8), Strážov Mts. and 241 (Ráz­
toky, Fig. 9), Veľká F a t r a Mts., F a t r a Formation. Some forms, found in the 
Ladinian Wetterstein-limestone and Carnian Tisovec-limestone of the Gemeric 
belong probably to this species, too. 

Plate IV 
Figs. 1—13. Glomospirella shengi H o, locality 241 (Ráztoky), Velká Fatra Mts., Figs. 
1-2, thin, section 241/34/M and locality 119 (Híreška), Strážov Mts., Figs. 3-13, thin 
section 119/23/M. Figs. 14—16. Glomospirella aff. shengi H o. Figs. 14, 16 from the 
thin section 119/23/M, Fig. 15 from thin section 241/34/M. Magn. 115x, photo K. B o r -

z a. 
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C o m p a r i s o n : Glomospirella paucispira n. sp. differs from Glomospirella 
shengi H o in having a different mode of the clow-like p a r t and less n u m b e r 
of coils in planispiral stage. Glomospirella minima n. sp. differs from Glomospi­
rella paucispira n. sp. having sigmoidal coiling of the last whorls. 

Glomospirella shengi H o, 1959 
PL IV. Figs. 1-13 

1959 Glomospirella shengi n. sp., Y. H o, p. 413, PL V, Figs. 20—25. 
1977 Glomospirella shengi, E. T r i t o n o v a , PLI, Figs. 9—11. 

Small test in axial section slightly flattened (with the central par t partially 
projecting), in equatoria l section subsphaerical, has a lesser n u m b e r of whorls 
only. It consists of the ball-shaped proloculus and undivided deuteroloculus, 
developed in two very short stages. The irregular clow-like stage has 1.5 to 3 
whorls, the planispiral stage consists of 1 to 2,5 whorls. The deuteroloculus 
diameter increases gradually. The wall is thin, formed by microgranular cal-
cite. 

Test d i m e n s i o n s in m m : 

lenght (L) 0,120-0,193 
clow-like p a r t (C) 0,054-0,086 
last whorl heigth (Hw) 0,050-0,076 
last whorl width (Ww) 0,024-0,035 
proloculus diameter (P) 0,027—0,047 
wall thickness (T) 0.006-0.008 

Our specimens have lesser dimensions than those in H o's paper . 
O c c u r r e n c e : Localities 119 (Híreška, see Fig. 8). Strážov Mts. and 241 

(Ráztoky, see Fig. 9), Veľká F a t r a Mts., F a t r a Format ion. 

Glomospirella ? aff. shengi H o , 1959 
PL IV, Figs. 14-16 

The small, flattened, moderately sigmoidally bent test is composed of a ra ther 
large globular proloculus and undivided, almost planispiral deuteroloculus. 
which consists of about 3—4 whorls. The first w h o r l runs irregularly, the next 
ones partially a l ternate. Deuteroloculus diameter gradual ly increases. The wall 
is thin, consists of microgranular calcrte. 

Test d i m e n s i o n s i n m m : 
lenght (L) 0,158-0,182 
height (H) 0.045-0.055 
proloculus diameter (P) 0,033-0.052 
last whorl height (Hw) 0,050-0,061 
last whorl width (Ww) 0.020-0,035 

wall thickness (T) 0.005-0.006 

O c c u r r e n c e : Localities 119 (Híreška, see Fig. 8), Strážov Mts. and 241 
(Ráztoky, see Fig. 9) Veľká F a t r a Mts. 
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4. Conclusions 

a) The sedimentary complex of Uppermost Triassic age in the West Car­
pathian Fatr ic area was reclassified — the n a m e Fat ra-Format ion was proposed 
for it. 

b) A short survey on the F a t r a Format ion paleogeography, sedimentology, 
ecology and paleoclimatology was given. 

c) A schema of l i thostrat igraphical division of the Fat ra-Format ion into the 
following m e m b e r s : Basal beds—Lower Biostrome—Barren interval—Upper Bio-
strome—Transition beds was proposed. 

d) A description of t e n foraminifera species was given, five species are new. 
e) The new described foiraminifera occur very frequently at the base of the 

Upper Biostrome. They are facially l inked with the dark gray hiomicrit ic and 
biopelmicritic limestones, which sedimented in a quiet environment and in an 
environment with slightly moving water. The "explosive" development of the 
small glomospiras and glomospirellas association indicates a short period of 
favourable conditions, which follows after t h e Barren interval. 

Translated by J. Michalik. 
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