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TpiiacoBaa rpopaMHHiirbepoBaa MUKpoSHOCTpaTHrpatpHK KapnaTo-SanKariCKO-
ro H re.ieim moi o IIOJTCOB 

ABTOPM o6cy5KflatOT TpMacoBbie dpopaMMHHcpepoBbie accou.Mau.HH KapnaTo-
GajiKaHCKOíi M rejieHMflHoii 3 0 H , B OCHOBHOM Ha TeppHTopimx HexocjioBaKHM, 
PyMWHHM, EojirapwM (o6p. I) M rpeuwH (o6p. 3) c OTKJIMKOM H Ha HCKO-
Topwe inecTa B nojibuie H BeHrpwH. OopaMHHHcbepM xapaKTepH3yK>Tca 
no OTHOUieHHK) K pa3JIHMHMMH THnaM (pauwii, KOTOpblX B03paCT ycTaHOBJieH 
B OCHOBHOM Ha OCHOBaHMM MaKpOdpayHM, BOflOpOCJieň H KOHOflOHTOB. M H K ­
poOMOCTpaTHrpadpiiHecKHe npoôjieivibi OTflejibHbix TeppwropHii M3yqaioTca 
no MX OTHoiiieHnio K 30HajibHoiviy pa3<«ieHeHnio BwpaôOTaHHOiviy Ha OCHO­
BaHHH (popa.MiiHiicbep. 3oHaJibHoe pa3qjieHeHne cpopMHHHcpep ^jia Tpiiaca 
B KapnaTO-6ajiKaHCKoťi 30He nenaTaji CaJiaň ST.aji. (1986) Ha TpeTbeM CHM­
no3MK)Me o DCHTHUKKX cpopaMMHHCpepax B >KeHeBe „BeHTroc 86" r«e TO»e 
6buia anjiHKamw H Ha rcneHMflbi. 

The Triass ic foramini fe ra mic rob ios t r a t i g r aphy of t h e C a r p a t h i a n — 
Balkan and Hellenic r e a l m 

The au thors discuss types of Triassic foraminifera l assemblages from 
t he Carpa th ian — Balkan and Hellenic zones, namely Czechoslovakia, 
Romania , Bulgar ia and Greece wi th re ference to some locali t ies in H u n ­
gary and Poland, too. The assemblages a re descr ibed in re la t ion to 
var ious types of facies whose ages a re most ly indica ted by macrofauna , 
Algae and Conodonts . Microbios t ra t ig raphic prob lems of ind iv idua l r e ­
gions are t rea ted in connect ion w i t h a brief zonat ion of t he Triass ic 
based on foraminifers . The Foramin i fe ra Zonal S t a n d a r d for the Triass ic 
System of the Carpa th i an — Balkan bel t was presen ted by Salaj e t al. 
(1986) at the 3rd Sympos ium on ben th ic foramini fers in G e n e v a 
"Ben thos 86'' and is appl icated now on the Hellenic zone, too. 
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West Carpathians 
(Pis. 1, 2) 

In the West Carpathians of Slovakia 
the Triassic sediments are largely wide­
spread. Their extension as well as the 
stratigraphic subdivision of the Triassic 
is mentioned in the work by Salaj et al. 
(1983) to which we also refer. 

Lower Triassic 

The oldest Triassic foraminifer associa­
tion with Meandrospira cheni (Ho) but 
without M. pusilla (Ho) is found in the Slo­
vak karst in the beds with Neoschyrodus 
costatus (Muenst.) and JV. laevigatus 
(Alb.); further in the Nízke Tatry Mts. 
(Fig. 1), in the beds with Costatoria 
costata Zenk. or at several localities in 
the Nízke Tatry Mts. in the beds over­
laying those with Claraia clarae (Emmr.) 
(Kullmanová et al., 1984). The underlying 
Dienerian is nowhere identified more 
exactly. In the beds with Pseudomono-
tis sp. and Claraia clarae (Emmr.) corres­
ponding to the Lower Dienerian in the 
West Carpathians so far, similarly as in 
the basal Triassic detrital beds or lagoo-
nar Permian-Triassic sediments of the 
South Slovakian karst no foraminifer has 
been found. For these reasons the 
question of first actual appearance of the 
species M. cheni (Ho) and Arenovidalina 
chialingchiangensis Ho still remains open, 
equally as also linking of foraminifer 
associations in Triassic carbonate sedi­
ments with Permian microfauna. 

The species Meandrospira pusilla (Ho) 
is present in the beds with a representative 
of the genus Tirolites sp. div., i. e. of the 
Tirolites cassianus Zone. Here it is found 
together with Meandrospira cheni (Ho), 
but M. insolita (Ho) is missing. The upper-
boundary of the M. pusilla Zone is placed 
more or less arbitrarily to the Lower — 

Middle Triassic boundary. So if we take 
into consideration the quotations in lite­
rature that M. pusilla is also found in the 
lowermost Anisian, we should place the 
upper boundary of this zone in the lo­
wermost part of the Aegean. 

Middle Triassic 

The question of the age of the lower 
boundary of the Gutenstein limestone, as 
results from the above mentioned, remains 
always open. It is not excluded that its 
sedimentation could have started in the 
time of the Aegean only, or from base of 
the Bithynian. This possibility is not 
excluded for the reason that in the Ru­
manian Carpathian (Monti Apuseni) the 
Lower Anisian is in continental develop­
ment and proved by sporomorphs. At the 
base of the Gutenstein limestone Meandro­
spira insolita or — in the more hypersaline 
fades of the Gutenstein limestone Me­
androspira deformata has been proved at 
several places in the West Carpathians. 

Regarding the fact that the lower 
boundary of the Gutenstein limestone is 
generally placed to the Lower — Middle 
Triassic in the West Carpathians, the 
Meandrospira deformata Interval Zone 
defined by Glazek, Trammer and Zawidz-
ka (1973) is related to the Aegean and 
Bithynian by Salaj et al. (1983). M. defor­
mata Salaj is also proved in the Anna-
berg dolomitic limestones of the Krížna 
nappe in the Malé Karpaty Mts. 

Nodosaroid foraminifers are very scarce 
or missing completely in the fades of 
the Gutenstein limestone, similarly as in 
the underlying Smithian-Spathian beds. 
The types known in Bulgaria from the 
Nodosaria shablensis Range Zone (Trifo-
nova, 1978a) appear essentially later in 
the Pelsonian and Illyrian, i. e. in the 
zones with Meandrospira dinarica I. Sbz. 
with Pilammina densa RZ and with Aulo-
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Localit ies in Slovakia. 
1- Brezovské Karpaty Mts 
2- Čachtické Karpaty Mts 
3-St rážovské vrchy Mts 
A-N ízke Tatry Mts 
5- Muránska planina Plateau 
6-Stratenská hornatina Mts 
7-Slovenský kras Karst 

Localities in Hungary. 
8- Bakony Forest 
9- Vertes Mts 

10- Budapest 
11- Búkk Mts 

Localities in Roumania 
12- Tulcea 
13- North Dobrudgea 
\U~ Rarau 
15- Persani 
16- Sasca 
17-ADuseňi Mts 

Localit ies in Bulgaria 
18- South Dobrudgea 
19- Moesian Platform 
20- Praebalkan 
21 - Balkan 
22- Strangea 
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Fig. 1. Sketch map of localities with Triassic Foraminifera from Carpatho-Balkan 
Realm. 

tortus pragsoides I. Sbz. in the West (Pelsonian to Cordevolian) rich in cono-

Carpa th ians ; corresponding to the facies donts a n d ammoni te s and the base of 
of platform algal (Dasycladacea) l imesto- which is situated in t he Balatonites bala-

nes. They are abundant ly represented in tonicus Zone (Rakus, 1986; Kovácz, P a p -

deeper facies with the Reifling l imestone šová, 1986). The Nodosarididae are, howe-
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ver, abundan t only in some and variously 
s i tuated intervals of the Reifling l imes­
tone of one or a n o t h e r tectonic unit . In 
agreement wi th Pa t ru l ius and Bordea 
(1970) we may say tha t nodosaroid fora­
minifers represent a well defined t r ans i ­
tional interval of dep th between zone 
wi th radiolarians and shal lower-water 
zone wi th platform dasycladaceans. Their 
mutua l relation changed from place to 
place, depending on the change of depth 
conditions. 

The sedimentat ion of shal low-water 
platform dasycladacean l imestones began 
probably in the uppermost Bi thynian. For 
this reason appearance of the species 
M. dinarica Kochansky — Devidé et P a n -
tie and P. densa Pant ič are in terpre ted 
from the uppermost Bithynian. 

Deepening, taking place in the zone of 
sedimentat ion of platform l imestones cau­

sed a decrease to complete disappearance 
of species of t he genera Pilammina and 
Pilamminella in t he Lower, but mainly 
in the Upper Il lyrian. We find them only 
in turbidi te intercalat ions of allodapic l imes­

tones of the Reifling l imestones wi th t he 
detr i tus of the crinoids and Nodosaroid 

foraminifers. Together with Aulotortus 
pragsoides (Oberhauser) they represent 
thanatocenoses, redeposited from the or i ­

ginal shallower to deeperwater sedimen­

tary environment of the Strážov area, as 
well as in the other sedimentat ion areas. 

In the Pelsonian par t of the Pilammina 
densa RZ Paleomiliolina judicariensis 
(Premoli Silva) reaches considerable ex­

tension, which, however, is also found in 
the lower part of the Reifling l imestones 
together with Turriglommina mesotriassica 
(Koehn — Zaninetti) , but without r ep re ­

sentatives of Pilammina densa Pantič. 
In the Illyrian par t of the Pilammina 

densa RZ Pilamminella grandis (Salaj) 
reaches considerable extension, as it was 
pointed out by Baud, Zaninet t i and Broe­

n n i m a n n (1971), in the Alps and Budu­

rov, Trifonova (1984) in the Balkans. In 
the Upper Illyrian of Slovak Kars t 
together wi th Pilammina densa Pantič, 
Turriglommina mesotriassica (Koehn — Za­

ninetti) and Meandrospira aff. pusilla (Ho) 
the species Aulotortus pragsoides (Ober­

hauser) (PI. 2, fig. 2, 3, 4) occurs rela­

tivelly rarely. The species Opthalmidium 
aff. car inatum (Leischner) and Sigmoilina 

^ Plate 1.1 — Pragsoconulus robustus Oberhauser X50, sample no MK 104 A (24—33) 
— from J. Mello's material, Wetterstein limestone of the Lower Carnian, l o c : 
Kršlenica — Polámané, Malé Karpaty Mts.; 2 — Aulotortus pragsoides (Ober­
hauser) X50, sample no LB­1 (thin section no 1865 80), Schreyeralm limestone of 
the Illyrian, loc : Gemerská Hôrka — Skalica, Slovenský kras Mts.; 3 — Pilammina 
densa Pantič X20, sample no LB­1 (thin section no 1865 80); 4 — Meandrospira 
pusilla (Ho) X50, sample no LB­1; 5 — Section of the juvenile stade of the Gastro­
pode X20, a — Angulodiscus pokornyi Salaj, b — Aulotortus eomesozoicus (Ober­
hauser), sample no 29 (61—29), Upper Carnian — Norian, biomicritic part of the 
non recrystalised Hauptdolomit, loc : Hýbe, Nízke Tatry Mts.; 6 — Gj/roporeiio 
vesiculifera Guembel X50, sample no 26b, Hauptdolomit, loc. Hybe; 7 — Frondi-
cularia woodwardsi (Howchin) X50, sample no 24a, Hauptdolomit (intrabiopel­
micrite), loc : Hybe; 8 — Semiinvoluta aff. clart Kristan X50, sample no 24a; 9 — 
Meandrospiranella samueli Salaj x40, sample no 47 B (P15/82), Steinalm limestones, 
Pelsonian, loc : Zakázané, Slovenský kras Mts.; 10 — Angulodiscus friedli (Kristan — 
Tollmann) X50, sample no 24a; 11 — Agathammina austroalpina (Kristan — 
Tollmann et Tollmann) X50, sample no 24a; 12 — Arenovidalina amylovoluta Ho X50, 
sample no MK 104 A (24—33); 13 — Rakusia oberhauseri Salaj X50, sample 
no 24a; 14 — Parafavreina thoronetensis Broennimann, Caron et Zaninetti X50, 
sample no 24b; 15 — Haplophragmella inflata Zaninetti et Broennimann X40, 
sample 47 B (P15/82). 
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Plate 2. 1 — Intrabiosparit with Trochonella acuta (Oberhauser) and Crinoids X50, 
sample no BP-1, uppermost part of the Bleskový prameň Limestone, Rhaetian, 
loc : Bleskový prameň Slovenský kras Mts.; 2 — Ganďinella falsofriedli (Salaj, Borza et 
Samuel) x20, sample no 621, from J. Hanáčeks material. Lower Rhaetian, Dachstein 
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triadica (Langer) are here present (PL 8, 
fig. 3, 5) abudantly forming so the typical 
level in the uppermost Illyrian. 

The Wetterstein limestones and dolo­
mites contain from their base (Upper 
Fassanian) Pilamminella gemerica (Salaj), 
to which Angulodiscus praegaschei Koehn-
Zaninelti is added in the Longobardian 
and Pilamminella kuthani (Salaj). Lameli-
conus procerus (Liebus) or Pragsoconulus 
robustus Oberhauser (PI. 1, fig. l) are 
added from the Lower Carnian (Corde-
volian). An important species of the fa­
mily Fischerinidae Millet, 1898. Paratria-
sina jaingyouensis He, described from the 
Ladinian of China (He, 1979) in this facies 
and in the Ladinian of the West Carpa­
thians generally has not been proved. 
Finding of representatives of the genus 
Paratriasina He in the West Carpathians, 
South Carpathians and Balkans would 
contribute to clearing up the phylogeny 
of Carnian representatives of the family 
Fischerinidae, which so far have no phy-
logenetic linking with their older prede­
cessors. 

The reef non detritai and different 
detrital forereef facies of Wetterstein li­
mestones and dolomites are relatively poor 
in foraminifers and these, when also pre­
sent, have a considerable vertical range. 
Foraminifers from the deeper-water facies 
of the Reifling limestones, in which also 
the distinctly different shallower-water 
dark organodetrital microsparite limesto­
nes ("Black Formation'' of Jendrejáková 
et al., 1981) of the Choč nappe of the Níz­

ke Tatry Mts. belonging to the Pelsonian 
(Papšová, Gaál, 1984) with Neospathodus 
kockeli Tatge and Gondonella bulgarica 

(Budurov et Štefanov) in rich association 
with Pilammina densa Pantič, are inclu­

ded, show similar character. The Pelsonian 
to Cordevolian age of the Reifling limes­

tones of the Choč nappe of the Biely Váh 
Group in the Nízke Tatry Mts. is dated 
by macrofauna and corresponds to the 
Pelsonian zone with Balatonites ex. gr. 
balatonicus, Illyrian zone with Piarorhyn­

chella trinodosi and Cordevolian Mono­

phyllites aonis (Rakus in Papšová, Pevný, 
1982, p. 80). From foraminifers Turri­

glommina mesotriassica Koehn­Zaninetti, 
Nodobacularia vujisici Uroševič et Gaž­

dzicki and Ophthalmidium tricki Lange 
are found most often in some levels of the 
Reifling limestones represented by the 
intrabiopelmicrites. 

The range of age of the Reifling or 
Pseudoreifling limestones in relation to 
various types of the underlying and 
overlying beds of the individual tectonic 
units, in which these beds are present, is 
various. Heterogeneous arrangement of the 
succession of the individual microfacial 
types indicates that deepening or shallow­

ing in the individual original partial basins 
was changing from south to north. 

Upper Triassic 

The Carnian in the facies of the Lunz 
beds is documented by free foraminifers 
from washings. They are mainly repre­

sentatives of the genera Duostomina and 
Lamelliconus. 

In the Cordevolian, in the facies of the 
Wetterstein and Korytnica limestones and 
similarly in the Tisovec limestones the 
index species Pilamminella kuthani (Salaj), 

■4 Limestone, loc.: Hajnica, Čachtické Karpaty Mts.; 3 — Lamelliconus turris (Frentzen) X50 
sample no BP-1; 4 — Endolhyra sp. (a) x50, Quinqueloculina nucleiformis Kristan-' 
Tollman (b) X50, sample no BP-1; 5 - Sutures of the Choristoceras cf. marschi 
Haug xl5, sample no BP-1. 
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Fig. 2. Standard Foraminifera Zones and 
Subzones of the Triassic in the Carpathian­
Balkan and Hellenic Realm. 

Angru/odiscus friedli (Kristan­Tollmann), 
Lamelliconus procerus (Liebus) and La­

melliconus biconvexus (Oberhauser) are 
present. To these species Rakusia ober­

hauseri Salaj is added in the Tuvalian of 
the Tisovec limestones. In the Julian and 
Tuvalian of the Tisovec limestones, simi­

larly as also in the lower part of the No­

rian (Lacian) Furmanec limestones repre­

sentatives of genera from the group 
Incertae sedis are extraordinarily impor­

tant, with the genera: Urnulinella Borza 
et Samuel. Amphorella Borza et Samuel, 
Spiriamphorella Borza et Samuel and Cu­

curbita Jablonský. 
As to the microfauna from the Haupt­

dolomit, we have proved it at the locality 
Králova Lehota in close overlier of the 
Lunz beds (marls with the dominating 

species Duostomina alta Kristan­Tollmann 
is association with Lamelliconus procerus 
(Liebus) and Lamelliconus biconvexus 
(Oberhauser) from the base of the Haupt­

dolomit formed by intrabiopeldolosparite 
with Pilamminella kuthani (Salaj). Agat­

hammina austroalpina Kristan­Tollmann 
and Opthalmidium sp. From other rem­

nants Earlandia gracilis (Pantič) and 
echinoid spines are abundant. From a si­

milar facies also from the lower part of 
the Hauptdolomit (in the facial contact 
with the reef Wetterstein limestone of the 
Ladinian — Carnian which are in the rever­

se position) at the locality Krásno (Quarry) 
are present: Tolypammina gregaria 
Wendt. Meandrospira cf. carnica Ora­

veczné­Schaffer, Earlandinita ladinica Sa­

laj, Endothyra keupperi Oberhauser. No­

dosaria sp., Ophthalmidium sp.. abundant 
minute smooth­walled ostracods and 
sporadically found recrystallized algae. In 
both cases there is no doubt about the 
Carnian age of the lower part of the 
Hauptdolomit. In the middle part of the 
Hauptdolomit microfauna has been found 
nowhere in the West Carpathians so far 
(Bystrický. 1986). 

The upper part of the Hauptdolomit of 
the Choč nappe was documented by 
microfauna (PI. 1. fig. 5. 6. 7, 10. 11. 13, 
14) at one place in the Nízke Tatry Mts. 
only (locality Hybe) where rarely the Da­

sycladacea and its detritus are present 
too. 

If representatives of the genus Lamelli­

conus are present among involute fora­

minifers in the Lunz beds, so thin­walled 
representatives of the species Semiinvoluta 
clari Kristan (PL 1. fig. 8) and Rakusia 
oberhauseri Salaj are found in the Haupt­

dolomit. in its upper part. To these higher 
up together with fragments of the Gyro­

porella vesiculifera (PL 1, fig­ 6) and 
Heteroporella sp. in the Alaunian Triasina 
oberhauseri Koehn­Zaninetti, Aulotortus 

http://taljqfrnd.li
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eomesozoicus (Oberhauser), Angulodiscus 
pokornyi Salaj and Auloconus permodis-
coides (Oberhauser) are joined. 

The deeper type of the facies of Upper 
Carnian to Lower Rhaetian Hallstatt li­
mestones, rich in Nodosaroid foraminifers 
which have not been studied nearer so 
far. 

For the platform limestones of the 
Upper Triassic involute foraminifers of 
the family Involutinidae Buetschli, 1880, 
are extremely important. These are known 
(Bystrický et al.. 1973; Michalik et al., 
1979; Salaj et al.. 1983 and Gaždzicki, 
1983) from the Carnian Tisovec, Norian 
Furmanec and Došťanky ( = Aflenz Li­

mestone) limestones, from the Rhaetian 
fossiliferous limestones of Bleskový pra­

meň, Skalky, Hybe and Dachstein (PL 2, 
figs. 1, 4, 5) limestones as well as from 
the Rhaetian Norovica Formation at Ro­

hatá skala and the Rhaetian Fatra Forma­

tion of the Krížna nappe. In the Rhaetian 
limestones the most important are Tria-

sina oberhauseri (Koehn­Zaninetti et Bro­

ennimann) and Triasina hantkeni Maj­

zon known from the Dachstein limestones 
of Hungary too (Oravecz­Scheffer, 1987). 

Romanian Carpathians and Northern Dob­
rodgea 
(Pis. 3—6) 

In Romania the Triassic sediments oc­

cur in the Carpathians (Raräu. Persani, 
Sasca and Apuseni) and in North Dobrod­

gea. They participate in the structure of 
various units (Baltres. 1975; Bordea et al., 
1978; Gheorghian, 1975, 1976, 1980: Mi­

räutä, 1974, 1982; Miräutä and Gheorghian, 
1975, 1978; Miräutä et al., 1984: Patrulius 
and Bordea, 1970; Patrulius et al., 1977, 
1987: Popa and Dragastan. 1973) and 
served as basis for our biostratigraphic 
study. 

Triassic formanifers were studied in 

thin­sections and from limestones after 
separation by means of acetic acid. 

Former study of foraminifers from 
Triassic limestones whose age determina­

tion was based on conodonts enabled de­

termination of more types of assemblages. 
They may partly be related to zones 
known from the West Carpathians and 
Balkan. 

Lower Triassic 

Two assemblages were found in Spat­

hian limestones of North Dobrodgea and 
from Persani. One assemblage, represented 
by ostiacods (area of Somov) comprises 
Acratina transita (Kozur), the species 
described by Kozur (1971) from the Lower 
Triassic of Greece. 

The second assemblage contains plenti­

ful specimens of corroded and fragile 
foraminifers which may be related to the 
Glomospirella (Plate 5, fig. 6—10), Me-

androspira cheni (Ho) (PL 5, fig. 1—5), 
Gaudryina triassica Trifonova, Tolypam-

mina discoidea Trifonova and Ammodis-

cus sp. 
Free microfauna was found in Spathian 

shales of the Raräu syncline represented 
only by species of the genus Bigererina sp. 
and Reophax sp... 

Middle Triassic 

Lower­ and Middle Anisian limestones 
defined by conodonts are characterized 
by the species Pilammina densa Pantič 
and Meandrospira dinarica Kochansky­De­

vidé et Pantič. Besides these the following 
species appear in Dobrodgea, in Transyl­

vanian nappes of the East Carpathians 
and in South Carpathians: Gaudryina 
triassica Trifonova, Tolypammina disco-

idea Trifonova, Earlandinila libera (Trifo­

nova), Gaudryinella sp., Ammosphaeroidi-

na sp., Trochammina sp. together with 
holoturian sclerites. 
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The above mentioned foraminiferal 
assemblage, associated wi th holothur ian 
sclerites, also occurs in North Dobrodgea 
(Agighiol zone) in the same s t ra t igraphic 
level in pink limestones resemblant to the 
Halls tat t facies wi th ammonites and cono­
donts (equivalent to the Marmarot rapeza 
of Chios). 

The Upper Anisian near Christ iana 
( = bi tuminous limestones of the Gu ten ­
stein type — the Brašov Group) is cha­
racterized by a rich foraminiferal assem­
blage wi thout Pilammina densa Pantič but 
with Ammobaculites paralellus I re land 
and Trochammina almtalensis Koehn­

Zaninett i , locally assoda ted with Gaudry­

ina triassica Trifonova, Gaudryinella sp.3, 
Tolypammina discoidea Trifonova and 
Ammosphaeroidina s p . . Ammobaculites 
paralellus Ireland is present in black l i­

mestones with Cerati tes de Sasca ei ther 
alone or with Glomospirella spirillinoides 
Grozd. et Gleb., Bathysiphon sp., Ammo­

discus sp., Lenticulina and Frondicularia. 
Thin­sections contained f ragments of 

Turriglommina mesotriassica (Koehn­Za­

ninetti) known from t he Upper Anisian to 
t he Lower Carnian (Zaninetti , 1976). In Do­

brodgea the species was also found in t he 
Middle Carnian. 

Il lyrian limestones near Vida of the Bi­

hor autochton (Apuseni Mts.) also contain 
plentiful agglut inated foraminifers with 
t he species Ammobaculites paralellus 
Ireland dominant . Young specimens re ­

presented by unfolded par t of test (PL 4, 
fig. 6—9), lighted immersion oil (PL 4, 
fig. 10—11) and showing a s t ruc ture 
identic with adul t specimen s t ructure , 

and specimens with broken uniserial par t 
of test (PL 4 ,fig. 12—13). The foramini­

feral assemblage also comprises Gaudry­

inella sp.:1, Erlandinita libera (Trifonova), 
Gaudryina triassica Trifonova, Placopsili­

na aff. lacera Trifonova. 
The above mentioned ostracod assem­

blage (Somova region. Northern Dobrod­

gea) occurs not only in the Spathian but 
also in the Lower and Middle Anisian. 
Beginning with the Upper Anisian the 
assemblage of Ostracods and Nodosariidae 
gets richer, except the Agighiol zone 
where the red l imestones of the Hallstatt 
type contain agglutinated foraminifers 
and holothur ian sclerites, similar to Car­

pa th ian assemblages. 
Assemblages of ostracods and Nodosari­

idae, associated or not with scarce agglu­

t ina te foraminifers, characterize cherty 
l imestones of the Upper Anisian Reifling 
type, of the Lower Ladinian of N Do­

brodgea and in the Apuseni Mts. (Mona 
nappe). 

The plentiful Nodosariidae comprise: 
Pseudonodosaria major (Bornemann), 
P. ploechingeri (Oberhauser), P. simpso­

nensis (Tappan), Lingulina borealis Tap­

pan, L. tenera Bornemann, L. esseyana 
Deecke, Dentalina div. sp., Nodosaria 
div. sp. and scarce Ammodiscus sp., Ear­

landinita libera (Trifonova), Tolypammina 
discoidea Trifonova, associated with ostra­

cods, viz. Acanthoscapha veghae Kozur, 
A. goemoeyeri Kozur, Policope sp. a. o. 
and species described by Kozur (1970) from 
Hungar i an Middle Triassic. 

Th'i foraminiferal assemblage has a si­

milar composition in beds of the Cataloi 

Plate 3. 1—6, 9—10 — ?Orthovertella sp.; 7—8, 11—16 — Ophthalmidium sp • 
17—20 — ?Agathammina sp.; 21—24 — Ophthalmidium sp.o; 25, 26, 34 — Nodophthal­
midium vujisici Uroševič et Gaždzicki; 27—28 — Trepeilopsis spiralis Guts et Treck­
29—33, 35—36 — Ophthalmidium sp.6; 
1—20, 27—28 — sample no H 9, Ladinian, loc : Hidisel — M. Apuseni 21—26 
29—36 — sample no FF 37, Rhaetian, l oc : Frunzei, Bihor, M. Apuseni. 
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Plate 4. 1—13 — Ammobaculites paralellus Ireland; 14—15 — Ammobaculites sp.; 
16—17 — Gaudryinella sp.3; 18 — Gaudryinella sp.,,; 19—22 — Earlandinita libera 
(Trifonova); 23—24 — Caudryina triassica Trifonova; 25—27 — Placopsilina aff. 
P. lacera Trifonova; 1—5 — lighted immersion oil; 1—27 — sample no BP 17, 
Illyrian; loc : Bihor, M. Apuseni. 
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<4 Plate 5. 1—5 — Meandrospira pusilla (Ho); G—10 — Glomospirella triphonensis 
Baud, Zaninetti et Broennimann; 11—15 — Ophthalmidium lucidum (Trifonova); 
16 — Ophthalmidium sp.i; 
1—10 — Spathian, loc: Dobrodgea; 11—15 — sample no 5748, Upper Norian, loc : 
v. Telita, Dobrodgea; 16 — sample no 4003, Upper Ladinian, loc : Parches. Dobrod­
gea. 

Format ion in N Dobrodgea, whose Upper 
Anisian — Upper Carnian age was proved 
by conodonts and bivalves. In the southern 
par t of this area, in Upper Ladinian shales 
wi th Daonella lommeli, ostracods a r e 
represented by Policope sp. and instead 
of Nodosariidae the re are Nodophthalmi-
dium annae Gheorghian, N. vujisici Uro-
ševič et Gaždzicki, "Vidalina" sp.. Turri­

glommina mesotriassica (Koehn­Zaninett i) . 
Ammodiscus tzankovi (Trifonova). This 
type of assemblages also occurs in Carnian 
limestone together with Ophthalmidium 
lucidum (Trifonova). 

In Romania, Turriglommina mesotriassica 
(Koehn­Zaninett i) mostly occurs in Ladi­

nian formations (PL 6, fig. 23—25). In the 
Apuseni Mts., the lower par t of l imesto­

nes Rosia de Cäbesti offered more t han 
300 separated specimens. It is scarcer in 
the Ladinian of Persani and Dobrodgea. 

In the upper par t of l imestone of the 
Rosia nappe Arieseni — Apuseni Mts. (Hi­

disel profile) corresponding to t he Ladi­

nian t he re was a specific assemblage, 
mostly consisting of Fischerinidae and 
Nubeculariidae (Agathammina sp., Ortho­

verthella sp., Ophthalmidium sp.2). There 

also is Trepeilopsis spiralis Guts, et 
Treck. 

Ladinian assemblages in a facies similar 
to the Hallstat t facies in N Dobrodgea 
(Agighiol) consist of Ammobaculites tzan­

kovi (Trifonova), Verneuilinoides mauritii 
(Terquem), Ammodiscus sp. and holothu­

r ian sclerites. The Upper Triassic of N Do­

brodgea is characterized by agglut inated 
foraminifers with occasionally plentiful 
holothurian sclerites and assemblage with 
Nubeculariidae and Miliolidae. 

The first assemblage seems characterist ic 
of the Hallstat t type l imestones with 
filaments, known in Dobrodgea a n d in 
the Carpathians . The foraminiferal assem­

blage, generally very rich consists of 
Ammobaculites tzankovi (Trifonova), Pla­

gioraphe tornata (Kristan­Tollmann), Pse­

udobolivina tornata Kristan­Tol lmann, 
Triadosphaera radiata (Kristan­Tollmann), 
Endothyranella sp.. Glomospira gordialis 
(Jones et Parker) , Hyperammina casteri 
Conkin. Gaudryina adoxa Tappan. En­

dothyra keupperi Oberhauser a n d t he 
following species, generally known in t he 
Triassic: Tolypammina discoidea Trifono­

va, Gaudryina triassica Trifonova, Ear­

Plate 6. 1—3 — Ophthalmidium sp.3> sample no 2, Upper Carnian, loc : Tausan 
Bair, Dobrodgea; 4—6 — Ophthalmidium sp.4, sample no 2080, Upper Carnian, loc : 
Dl. Lung, Dobrodgea; 7—8 — „Vidalina" sp., sample no 3161, Lower Ladinian, loc : 
Cairacele, Dobrodgea; 9—12 — Opthhalmidium fusiformis (Trifonova), sample 
no R 106, Upper Carnian, l oc : Curmätura Raräului, Raräu; 13—14 — Ophthalmi­
dium sp.i, sample no 2929, Ladinian, l oc : Cairacele, Dobrodgea; 15—18 — Ophthal­
midium sp.=, sample no 6327, Norian, loc : Coasta, Dobrodgea; 19—20 — ?Textu­
laria jurassica (Guembel), sample no 6413, Norian, loc : Muchea Verde, Dobrod­
gea; 21—22 — Nodophthalmidium annae Gheorghian, sample no 3/7, Ladinian, loc : 
Cäbesti, M. Apuseni; 23—25 — Turriglommina mesotriassica (Koehn­Zaninetti), sample 
no 3 1­3/7, Ladinian, l oc : Cäbesti, M. Apuseni; 3, 6, 9 — lighted immersion oil. 
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landinita libera (Trifonova), Gaudryinella 
kotelensis Trifonova, Verneuilinoides ma-
uritii (Terquem). There also were scarce 
Nodosariidae and holothurian sclerites lo­
cally prevalent. A foraminiferal assembla­
ge, common to the Carnian — Norian, 
mostly consists of species of the family 
Variostomatidae, usually poorly preserved 
among which Variostoma crassum Kris­
tan-Tollmann in regarded as significant 
for the Upper Triassic by Zaninetti (1976). 
Spiroplectammina dobrudziana Trifonova 
is also frequent. In Norian limestones of 
the Raräu syncline are scarce representa­
tives of the genus Tetrataxis and Lamelli-
conus and involutines which are most 
frequent in the Rhaetian of the Dachstein 
limestone facies. In these limestones (Bor-
dea personal information) Triasina ober-
hauseri Koehn-Zaninetti et Broennimann 
was found in lower parts (together with 
juvenile forms of the genus Rhaetina; 
profile of the area of Ferice) and Triasina 
hantkeni Majzon in upper parts. 

The second type of Upper Triassic fo­
raminiferal assemblage is characterized by 
representatives of Nubeculariidae and Mi-
liolidae in N Dobrodgea and in the Apuse­
ni Mts. Black Carnian limestones in Do­
brodgea contain an assemblage with do­
minant species Quinqueloculina nucleifor-
mis Kristan-Tollmann and Ophthalmidium 
div. sp. . Ophthalmidium sp.i occurs from 
the Ladinian to the Norian, whereas others 
like Ophthalmidium sp.:1 and Ophthalmi­
dium sp.', are only associated with the 
Upper Carnian. There also are small 
(0.14—0.22 mm) representatives of two 
species of Nodophthalmidium and small 
Miliolidae, preliminarily range to the ge­
nus "Vidalina". The species appear from 
the Anisian to the Upper Norian. Ag­
glutinated foraminifers are also present. 

A specific Upper Carnian facies was 
determined on the island Popina (N Do­
brodgea). Neptunian dykes of Wetterstein 

limestones are filled with micrite conta­
ining a rich foraminiferal assemblage of 
the families Ophthalmididae and Nodosari­
idae, scarce Variostomatidae, fragments of 
Tetrataxis and Palmula popinae Gheor­
ghian. This occurred rarely in the Upper 
Ladinian to the Upper Carnian of Do­
brodgea. 

The Norian contains sometimes extre­
mely plentiful species of Ophthalmidium 
lucidum (Trifonova), O. fusiformis (Trifo­
nova) and Ophthalmidium sp.c- The above 
mentioned agglutinated foraminifers are 
scarce. The Upper Norian contains Tex-
tularia jurassica (Guembel) (PL 6, fig. 19, 
20). In Dobrodgea the representatives of 
the family Ophthalmididae mostly charac­
terize the Upper Carnian and Middle — 
Upper Norian. Ophthalmidium fusiformis 
(Trifonova) occurs in the Carpathian (Ra­
räu) Carnian and Norian. Ophthalmidium 
lucidum (Trifonova) in N Dobrodgea 
(v. Telita) characterizes the Middle — 
?Upper Norian. The Rhaetian has not 
been paleontolocally evidenced in Do­
brodgea. In the Kôssen Formation (Bi-
hor — Finis nappe, Apuseni Mts.) there is 
a foraminiferal assemblage of the family 
Ophthalmididae, particularly Ophthalmi­
dium sp.j, appearing in Dobrodgea from 
the Ladinian, and small Ophthalmidium sp.« 
(PL 3, fig. 29—33, 35—36). There also are 
plentiful representatives of the species 
Nodophthalmidium vujisici Uroševic et 
Gaždzicki. To prove its presence in the 
Rhaetian but it is necessary to pay more 
attention to this species which vertical 
distribution is mostly known in the Upper 
Anisian and Ladinian. 

Balkan, South Dobrodgea and Moesian 
platform of Bulgaria 
(Pis. 7, 8) 

The Triassic sediments in the Balkan 
range and in the Fore — Balkan are 
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observed in many surface exposures, but 
to the North in the Moesian platform and 
South Dobrodgea these sediments are 
reached only by bore-holes. According to 
their visible lithological features the 
Triassic rocks of the area are divided in 
three units: 

The lower unit composed almost exclu­
sively of red-coloured terrigenous rocks: 
conglomerates, aleurolites and argillites. 
Some singular thin carbonate rocks appear 
only in the uppermost part of the complex. 
The age of the complex is assumed to be 
Early Triassic. 

The middle unit is represented chiefly 
by carbonate rocks — limestones and do­
lomites. The terrigenous-argillaceous rocks 
are with subordinate significance and are 
presented in the upper part of this unit. 
As a whole the age of this carbonate part 
of the Triassic system is from Spathian 
to Lower — Middle Carnian. 

The upper unit is built of variegated 
carbonate rocks: marly limestones, marls, 
carbonate sandstones and aleurolites. The 
specific conglomerates and red sandstones 
are very characteristic of this unit. The 
age of the rocks is Late Carnian, Norian, 
Rhaetian?. 

Lower Triassic 

During the Early Triassic epoch in the 
territory of the Balkan range area and the 
whole North Bulgaria the thick terrige­
nous red coloured rocks were deposited. 
Only to the end of the same epoch (Smit-
hian-Spathian age), the terrigenous beds 
were covered gradually with the trans­
gression from the East Mediterranean sea 
waters. The sea spread slowly in time, so 
that while in the North-East Bulgaria 
marine sediments were deposited in the 
central and western parts of the North 
Bulgaria terrigenous rocks were still 
forming. Gradually at the beginning of 

the Early Anisian time in the whole 
North Bulgaria were established more 
stable sedimentation conditions and typi­
cally marine carbonate sediments formed. 

Because of the unfavourable living 
conditions during the Early Triassic epoch, 
foraminifers contain only in the transi­
tional and typically marine sediments 
deposited in the Smithian — Spathian 
time. The foraminifers are represented by 
benthic, eurifacial, shallow-water species 
from g. g. Ammodiscus, Glomospira, 
Earlandia, Cyclogyra, Meandrospira etc. 
(Trifonova, 1984). On the basis of pre-
dominante Meandrospira pusilla (Ho), the 
M. pusilla Akme-zone has been determined 
(Trifonova. 1978a). By comparison with 
macrofossils and conodonts it is assumed, 
that the stratigraphic range of this zone 
corresponds to the undivided lower-middle 
part of the Spathian age in North-East 
Bulgaria (Budurov and Trifonova. 1984), 
and to the upper part of the Spathian — 
in the central and western parts of North 
Bulgaria. The species of Meandrospira 
cheni (Ho) in the Smithian to the Spathian 
or Meandrospira insolita (Ho) in the Ani­
sian are relatively rare and sometime it 
is very difficult to distinguish these spe­
cies from Meandrospira pusilla (Ho). 

Middle Triassic 

The carbonate Anisian rocks of the 
area studied contain comparatively rich 
and various foraminifers. The latter are 
restricted chiefly to limestones but also 
occur in the dolomites, though not so 
well preserved. On the basis of appearance 
and distribution of foraminifers two zones 
have been subdivided: Nodosaria shab-
lensis Range-zone and Pilammina densa 
Range-zone. The stratigraphic range of 
Nodosaria shablensis Range-zone is appro­
ximately Uppermost Spathian — Lower­
most Bithynian (Budurov, Trifonova, 1984). 
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The zone was subdivided in two subzones: 
Hemigordius (= Arenovidalina) chialing-
chiangensis — Nodosinella rostrata In te r -
val-subzone and Nodosinella rostrata 
Range-zone with local significance. 

The main problem in using the Nodo­
saria shablensis Range-zone is tha t the 
index species is comparat ively ra re in the 
zonal assemblages and in such a case it is 
necessary to have in mind the composi­
tion of the zonal assemblage which inclu­
de: Ammodiscus parapriscus Ho. different 
species of g. g. Glomospira. Glomospirella, 
Nodosinella, Nodosaria etc.. and the spe­
cies Arenovidalina chialingchiangensis Ho 
and Meandrospira insolita (Ho) as well. 

The s trat igraphic range of the Pilam-
mina densa Pant ic is approximately a par t 
of the Bithynian substage to the Il lyrian 
substage. Except the index species some 
other typical Anisian species as Mean­
drospira dinarica Kochansky-Devidé et 
Pantič and Palaeomiliolina judicariensis 
(Premoli Silva) occur. It is impor tan t to 
note, tha t the first representat ives of g. g. 
Aulotortus, Duostomina, Diplotremina, En-

dothyranella, Ophthalmidium etc., begun 
their existence during t he Late Anisian 
(Illyrian) age. 

The Palaeomiliolina judicariensis could 

have wider regional importance since it 
is well known and characteristic from t he 
Pelsonian substage in Italy, Bulgaria, H u n ­

gary, Jugoslavia and in the last t ime in 
Czechoslovakia and Greece too. 

The most diverse foraminifers were 
found (Trifonova, 1978b) in the Ladinian 
limestones, while the terr igenous­argi l la­

ceous layers contain more uniform assem­

blages. Despite of tha t it is difficult to 
define this stage on the basis of fora­

minifers, because there is no species 
which can be pointed as an index for 
the Ladinian stage only. In the region 
studied the Pilammina densa — Turri-

tellella mesotriassica Interval­zone was 
described earlier. The problem is tha t in 
some cases, because of uniform sedimen­

tat ion and living condition the foramini­

fers from the Late Anisian t ime and these 
from the Early Ladinian — a r e very 
similar in composition and it is very dif­

ficult to distinguish one from another . But 
despite of variabili ty or uniformity of the 
zonal association in general, the species 
Pilamminella gemerica (Salaj) and spe­

cially Turriglomina mesotriassica (Koehn­

Zaninetti) are very often presented. Beca­

use of t he fact tha t the last species is 
characterist ic for more deeps facies, t he 

^ Plate 7. 1 — Meandrospira insolita (Ho) X130, bore­hole R 8­Boukhovtzi, 1225 m, 
Early Anisian, loc : North East Bulgaria; 2 — Meandrospira pusilla (Ho) X130, 
bore­hole R­118, 3498,80 m, Spathian, loc : N. E. Bulgaria; 3 — Nodosaria shablensis 
Trifonova X70; bore­hole R­118, 3418,30 m, Early Anisian, loc : N. E. Bulgaria; 4 — 
Angulodiscus praegaschei (Koehn­Zaninetti) X70, bore­hole R­l, 1448,20 m, Car­
nian. loc : Blagovo. N. W. Bulgaria; 5 — Pilammina densa (Pantič) X70, bore­hole 
R­8 Devetani, 2999,80 m, loc : Central North Bulgaria; 6 — Turriglommina mesotriassica 
(Koehn­Zaninetti) x70, bore­hole R­121, 3164.60 m, Ladinian. loc : Gorum. N. E. Bul­
garia; 7 — Angulodiscus iriedli (Kr is tan­Tol lmann) X70, sample 94­51, Carnian, loc : 
Central North Bulgaria, Trojan area, section 18; 8 — Lamelliconus multispirus 
(Oberhauser) X70, bore­hole R­115, 2943 m, Carnian, loc : Kneža, Central N. Bul­
garia; 9 — Lamelliconus multispirus (Oberhauser) X70, bore­hole R­115, 2943 m, 
Carnian, N. E. Bulgaria; 10 — Meandrospira deformata Salaj X70, bore­hole R­118, 
3170.70 m, Anisian, loc : N. E. Bulgaria; 11 — Trochammina almtalensis Koehn­
Zaninetti X130, bore­hole R­54. 2523,80 m, Anisian, N. W. Bulgaria; 12 — Milioli-
pora cuvillieri Broennimann et Zaninetti X140, Trojan area, section 21, sample 
39a­42, Norian, loc : Central Bulgaria; 13 — Duostomina alta Kristan­Tollmann 
X130, bore­hole R­l, 3999,10 m, Uppermost Illyrian, loc : Pelovo, Central North 
Bulgaria. 
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two species never come together. 
An especially characterist ic element for 

the zonal association of the Upper Ladi­
nian is the appearance and presence in it 
of the first representat ives of Angulodis­
cus praegaschei (Koehn-Zaninetti) . This is 
one of the main criteria for determinat ion 
of the lower boundary of the subzone. 
The plentiful assemblages wi th a lot of 
specimens of different species of g. La­
melliconus, Austrocolomia, Variostoma 
and from the fam. Oberhauserellidae a r e 
known from the late Ladinian and Early 
Carnian t ime not only in Balkan range 
and in the ent ire N. Bulgaria but in some 
localities abroad — Dinarides, W. Car­
pathians, Tunisia and Turkey as well. 

Upper Triassic 

In the region studied the Carnian sedi­
ments a re represented mainly by carbo­
na te rocks — limestones and dolomites as 
well as by clayey-limestones and clayey 
rocks. Locally in the Moesian platform 
thick evaporit ic complexes were formed. 
Towards the end of the Carnian age 
mixed carbonate- terr igenous multicoloured 
rocks began to form. 

The foraminifers a re restricted chiefly 
to the carbonate rocks, but under the 
influence of the facies the foraminiferal 
assemblages often change their composi­
tion. Because of this fact the representa­
tives of g. g. Aulotortus, Rakusia, Angu­
lodiscus, Lamelliconus and some Nodosari-
idae foraminifers locally are predomina­

ting in some levels. In general , foramini­
feral assemblage of Pilamminella kuthani 
or Paraophthalmidium carpathicum from 
Bulgarian occurrences a r e comparable to 
those from Carnian sediments of m a n y 
localities in Europe. The most charac­
teristic species of the zonal assemblages 
a r e : Trochammina alpina Kristan-Toll­
mann, Agathammina austroalpina Kris tan-
Tollmann, Ophthalmidium lucidum (Trifo­
nova), Triadosphaera ramosa (Kris tan-
Tollmann), Angulodiscus friedli (Kristan-
Tollmann), Aulotortus tenuis (Kristan), 
Triadodiscus eomezozoicus (Oberhauser), 
Lamelliconus gr. biconvexus (Oberhauser), 
L. multispirus (Oberhauser) , L. procerus 
(Liebus), some species of g. Austrocolomia, 
Paraophthalmium carpathicum Borza et 
Samuel etc. 

Norian stage. Lithologically Norian se­
diments a r e represented by carbonate and 
terr igenous-carbonate rocks. The forami­
nifers were studied only in several oc­
currences. Lately from the lagoonal-ma-
rine carbonate rocks on the basis of the 
foraminiferal sequence, the Miliolipora 
cuvillieri Range-zone connected wi th the 
Norian stage was described. The Norian 
sediments from East Balkan rich in dif­
ferent species of Monotis a n d Halobia 
contain m o r e various foraminifers chiefly 
from g. g. Variostoma, Ophthalmidiur.i, 
Gaudryina. etc. 

In general the Norian sediments of Bul­
garia need a more detail investigation. 
Typical Rhaet ian foraminifers have not 
been found in Bulgaria. 

-4 Plate 8. 1 — Nodosaria ordinata Trifonova X130, bore-hole R-l Prolaz, 
3051-3064 m, Carnian, loc : N. S. Bulgaria; 2 — Endothyranella wirtzi (Koehn-Za­
ninetti) X130, bore-hole R-l Pelovo, 3998,30 m, loc : Central N. Bulgaria; 3 — 
Ophthalmidium aff. carinatum (Leischner) x40, sample no LB-2, Upper Illyrian, 
loc : Ostré vŕšky; 4 — Palaeomiliolina judiraciensis (Premoli Silva) x 130, bore-hole 
R-3 Kneža, 4333,40 m, Pelsonian, loc : Central N. Bulgaria; 5 — Sigmoilina triadica 
(Langer) X40, sample no LB-2, Upper Illyrian, loc : Ostré vŕšky. 
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Hellenic realm of Greece 
(PL 9) 

In Greece the Triassic formations occur 
on both sides of the Pelagonian Massif in 
the internal and external zones of the 
Hellenids. The main non recrystalized 
localities studied are presented in Fig. 3. 

Until 1896 the Triassic was completely 
ignored in Greece and its occurrences 
were regarded as Jurass ic or Cretaceous. 
In 1896 H. Douvillé described the first 
ammoni te in Greece (Mycenes) and since 
then the Triassic s tar ted to be revealed 
almost everywhere. 

Most datings were based on ammonites, 
lamellibranchiates, conodonts a n d some 

were based on dasycladaceans and fora­
minifers. The bibliography concerning the 
Triassic was revised by Guerne t (1971) 
and Katsikatsos (1980). Triassic foramini­
fers were described and also depicted in 
publications by Chrislodoulou and Tsaila 
(1972, 1975), Tsaila and Monopolis (1977), 
Nicora and Premoli Silva (1976), Court in 
et al. (1982), Gerolymatos et al. (1982), 
Senowbar i -Daryan (1983), Pomoni et al. 
1986). 

Lower Triassic 

The uppermost Permian Lower Triassic 
resting upon the mar ine Permian — as 
postulated till now — is represented by 
a detr i ta l facies wi th layers of neri t ic 

#\p> B U L G A R I A 

100 
— i — 

500 km 

Fig. 3. Sketch map of localities with Triassic Foraminifera from Hellenic Realm. 
Localities in Greece: 23 — Pindos area, 24 — Akarhania area, 25 — Aetolia area, 
26 — Argolis area, 27 — Hydra isl., 28 Attika area, 29 — Central Euboea, 30 — 
North Euboea, 31 — Thessalia area, 32 — Lakonia area, 33 — Western Creta, 
34 — Central Creta, 35 — Skopelos isl., 36 — Lesvos isl. 
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organodetrital limestones mostly associated 
with volcanics and tuffites. 

The organodetrital limestones and cal­
careous sandstones (absent in the basal 
part of the formation) contain Glomospi-
rella triphonensis Baud, Zaninetti et 
Broennimann, Gl. sigmoidalis (Rauser), Gl. 
irregularis (Moeller), Gl. ammodiscoidea 
(Rauser), Ammodiscus parapriscus (Ho), 
Glomospira sinensis (Ho) and rares Areno­
vidalina chialingchiangensis (Ho). The 
genus Meandrospira is not represented. So 
we may state that in the area studied 
its first appearance could not have 
been in the Lowermost Triassic but 
only later. We preliminarily relate the 
newly defined zone Arenovidalina chia­
lingchiangensis — Glomospirella tripho­
nensis to the uppermost Gangetian and 
Dienerian p. p. (Fig. 3). The lower boun­
dary of this zone is defined by F. A. of 
index species, the upper boundary — by 
F. A. of Meandrospira cheni (Ho). 

Since there are no representatives of 
the genus Ophthalmidium in this zone, 
the species Arenovidalina chialingchian­
gensis Ho is to be regarded as their an­
cestral form, and in contrast to Zaninetti 
(1976) we do not regard the genus Areno­
vidalina Ho, 1959 as a synonym probable cf 
?Ophthalmidium Kuebler et Zwingli, 1870. 

In the course of the Scythian there 
gradually appeared representatives of the 
genus Meandrospira: at first Meandrospira 
cheni (Ho), then Meandrospira pusilla (Ho) 
in association with M. cheni (Ho) or later 
on not in the association. In the uppermost 
part of M. pusilla Zone (Mont Parnes), 
where M. cheni is absent, the first repre­
sentatives of the genus Meandrospiranella 
n. sp., have been found (V. C. — J. S.). 
They constitute evolutionary forms of the 
species M. pusilla (Ho) fact that confirms 
the polyphylogenetic origion of the genus 
Meandrospiranella Salaj, 1969 whose first 
representatives appear already in the 

uppermost Scythian. Then M. pusilla (Ho) 
passes to the Lowermost Anisian whose 
lower boundary is defined by F. A. of 
Meandrospira insolita (Ho). 

Middle Triassic 

In the Middle Triassic the sedimentation 
is carbonatic (with local presence of detri-
tal material) passing up to the Upper 
Triassic. The detrital material is also 
present between the Upper Carnian — 
Norian Hallstatt limestones and the 
Rhaetian Pantocrator limestones of the 
Dachstein facies according to bibliographic 
data. 

During the Anisian the neritic li­
mestones of the Carbonatic platform 
formed in almost all tectonic zones. 
They are dated upwards by the 
presence of Meandrospira insolita (Ho), 
Meandrospira dinarica Kochansky- Devidé 
et Pantič, Pilammina densa Pantič some­

times associated with Glomospirella trip­

honesis Baud, Zaninetti et Broenni­

mann, Pilamminella grandis (Salaj), Au­

strocolomia marschalli Oberhauser, Diplo­

tremina div. sp., ostracods, dasycla­

daceans and the F. A. of Involutinidae, 
represented by Aulotortus pragsoides 
(Oberhauser). Dasycladacean algae are 
locally predominating forming special 
levels in the Anisian limestones corres­

ponding to the Steinalm facies known 
from the Alpin and Carpathians regions. 
A special facies of Pelsonian age con­

taining only Diplotremmina astrofibriata 
Kristan­Tollmann has been located, too. 

In some places Meandrospira insolita 
(Ho) is associated with numerous Nodo­

sariidae. The fact is indicative of certain 
deepening of the environment. Higher up 
and in the zone Meandrospira dinarica 
with brachiopods also Turriglommina me­

sotriassica (Koehn­Zaninetti) and Palaeomi­

liolina judicariensis (Premoli Silva) appear. 
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These forms are also indicative of lower 
par ts of Anisian so we may place the base 
of the zone Turriglommina mesotriassica 
earlier. In a more hypersal ine environment 
Meandrospira deformata Salaj appeared. 

In the Middle — Upper Anisian the basin 
with purely pelagic sedimentat ion s tar ted 
to form par t icular ly in the zone of Pindos. 
On the other hand, the presence of pe­
lagic facies in zones characterized by plat­
form carbonate sedimentat ion under the 
nerit ic conditions is indicative of the exis­
tence of small basins result ing from sub­
sequent tectonic movements . The facies 
a re represented by micrit ic l imestones 
with filaments, frequently associated wi th 
Radiolarians. The fi laments form some­
times lumachelles and their formation 
continues up to the Jurassic. 

In the platform carbonate facies, Pi­
lammina densa Pant ič and Pilamminella 
gradis (Salaj) do not surpass the lower 
boundary of the Ladinian. 

The Ladinian of platform carbonate 
facies comparable to l imestones of the 
Wetterstein facies, is characterized by 
plentiful dasycladaceans [Diplopora annu-

lata (Schaehault), Diplopora annulatissima 

Pia a. o.] and contains frequent Pilammi-

nella gemerica (Salaj). and in top par ts 
also plentiful Aulotortus sinuosus Weyn­

schenk, Aulotortus pragsoides (Oberhau­

ser), Angulodiscus praegaschei (Koehn­Za­

ninetti) and sometimes also Agathammina 
iranica Zaninetti , Broennimann, Bozorgnia 
et Huber which also ranges to the Car­

nian. 
In some places the Middle Triassic is 

also characterized by the Hallstat t facies 
of the pelagic environment, whose depo­

sition commenced in Argolide during t h e 
Lower Anisian determined on the basis of 
ammonites (personal information by Tse­

lepidis) or in the Uppermost Scythian (Chios 
island) and lasted up to the Norian. The 
facies consits of biomicrite limestones with 
filaments, rich in ammonites and containing 
various species of Nodosaridae and Duo-

stominidae and other genera which are 
most frequent in Argolide, and are going 
to be presented in detail in a fu ture note 
(V. C ) . 

Upper Triassic 

The Carnian of the less deep facies is 

­4 Plate 9. 1 — Meandrospira deformata Salaj X75, Pelagonian Zone, Anisian, loc : 
Central Euboea; 2 — Meandrospira cheni (Ho) X75, Pelagonian Zone, Smithian, 
loc : Central Euboea; 3 — Meandrospiranella sp.! X180, Hallstatt facies, Upper 
Anisian, l oc : Argolis; 4 — Agathammina austroalpina Kristan­Tollmann et Toll­
mann x 180, Pindos Zone, Middle Triassic, l oc : Aetolia; 5 — Ammodiscus para-
priscus Ho X75, Hallstatt facies, probably Ladinian, loc : Argolis; 6 — Variostoma 
crassum Kristan­Tollmann X75, Pindos Zone, Anisian, loc : Aetolia; 7 — Pilammina 
densa Pantič x75, Pelagonian Zone, Middle Anisian, loc: Central Euboea; 8 — 
Gaudryinella elegantissima Kristan­Tollmann X180, Hallstatt facies, probably Car­
nian, l oc : Argolis, 9 — Pilamminella kuthani (Salaj) XHO, Pelagonian Zone. Car­
nian, loc : North Euboea; 10 — Pilamminella gemerica (Salaj) xllO, Pelagonian 
Zone, Ladinian, l oc : North Euboea; 11 — Gaudryinella cf. clavuliformis Trifonova 
X75, Pindos Zone, Middle Triassic, loc : Aetolia; 12 — Glomospira inflata Michalik, 
Jendrejáková et Borza x 180. Hallstatt facies, probably Ladinian, l oc : Argolis; 
13 — Meandrospira pusilla (Ho) X45, Pelagonian Zone, Spathian, loc : Attika; 14 — 
Glomospirella triphonensis Baud, Zaninetti et Broennimann X75, Ionian Zone, Lo­
wer Triassic, loc : Akarnania; 15 — Arenovidalina chialingchiangensis Ho X75, 
Hallstatt facies. Upper Anisian — Ladinian, loc : Argolis. 
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represented by platform limestones (with 
dasycladaceans. containing plentiful forms 
of the family Involut inidae among which 
most impor tant Angulodiscus friedli (Kris­

tan), towards the top associated with Ra­

kusia oberhauseri Salaj . In places, in the 
foraminiferal assemblage dominant a r e 
representat ives of the family Ophthalmi­

didae, part icularly of the genus Agat­

hammina (A. iranica Zaninetti , Broenni­

mann, Bozorgnia et Huber, A. austroalpina 
Kris tan­Tol lmann et Tollmann) and Pa­

raophthalmidium, among which Para­

ophthalmidium carpathicum Samuel et 
Borza is most significant. There a r e also 
Ophthalmidium exiguum Koehn­Zaninett i , 
Ophth. fusiformis (Trifonova). Endothyra 
keupperi Oberhauser . 

In the Norian besides the above men­

tioned Involutinidae the re are also signi­

ficant species of Galeanella like G. toll­

manni (Kristan) and towards the top, 
approximately at the contact with the 
Rhaet ian also Gandinella jalsojriedli (Sa­

laj , Borza et Samuel) appears . 
In the Rhaet ian the presence of Angu­

lodiscus friedli is more frequently asso­

ciated with various species of the family 
Involutinidae among which also Trocho­

lines a r e aboundant . The upper par t of 
t he Rhaet ian is characterized by the 
appearance of Triasina hantkeni Majzon 
but it does not surpass the Upper 
Rhaet ian range. 

So we may say tha t as regards the 
Triassic carbonate platform formations, in 
some places deepened, the zonation of the 
Triassic established by Salaj, Trifonova et 
Gheorghian (1986) for the Carpathian­Bal­

can region can — after a slight modifica­

tion —■ be also applied on Greece (Fig. 2). 
At present it is not possible to establish 

biozonation of deeper facies because the 
group of plentiful Nodosariidae and 
Duostominidae needs a more detailed 
study. 

Conclusion 

The future investigation on the Triassic 
foraminifera microbiostrat igraphy of the 
Carpath ian­Balkan and Hellenic Realm 
will be connected with the more detailed 
determinat ion of the strat igraphic range 
of the biostrat igraphic units, comparat ion 
with other fossils with presentat ion of 
parallel biozonal schemes and specially 
with the problems of ecostrat igraphy. 
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Triasová foraminiferová mikrobiostratigrafia 
kaipatsko­balkánskeho a helenidného pásma 

Autori pojednávajú o triasových foramini­
ferových asociáciách karpatsko­balkánskej 
a helenidnej zóny, menovite Československa, 
Rumunska, Bulharska (obr. 1) a Grécka 
(obr. 3) s odkazom aj na niektoré lokality 
v Maďarsku a Poľsku. Foraminifery sú opí­
sané vo vzťahu k rôznym typom fácií, kto­
rých vek je určený hlavne makrofaunou. ria­
sami a konodontmi. Mikrobiostratigrafické 
problémy jednotlivých oblastí sa riešia vo 
vzťahu k zonálnemu členeniu vypracované­
mu na základe foraminifer. Členenie bolo vy­
pracované najprv pre Západné Karpaty Slo­
venska (Salaj, 1969; Salaj et al., 1983) a ne­

skoršie aj pre karpatsko­balkánsku zónu (Sa­
laj et al., 1986) a pre helenidy (obr. 2). 

Treba zdôrazniť, že predbežné výsledky 
o mikrobiostratigrafii triasu sú dosiahnuté 
v rámci vzájomnej spolupráce GÚDS s jed­
notlivými geologickými ústavmi Rumunska, 
Grécka a s Geologickým ústavom Bulharskej 
akadémie vied, z ktorých zainteresovaní pra­
covníci budú v ďalšej, prípadne rozšírenej 
spolupráci pokračovať. 

Stratigrafia 

Najstaršia asociácia foraminifer triasu vô­



J. Salaj et al: The Triassic foraminifera microbiostratigraphy 415 

bee, reprezentovaná novodefinovanou inter­
valovou zónou Arenovidalina chialingchian-
gensis — Glomospirella triphonensis (? vrchný 
gangét — spodný diener), vystupuje v Gréc­
ku. Od najvrchnejšieho, na fosílie bohatého 
morského permu je oddelená málodetritický-
mi, zrejme prevažne lagunárnymi a kontinen­
tálnymi sedimentmi. V tejto zóne nie sú prí­
tomní zástupcovia rodu Meandrospira, čo by 
potvrdzovalo, že sa nezačali vyvíjať v perme, 
ale neskoršie, až v nadloží spodnodienerských 
sedimentov s Claraia clarai (Emmr.) tak, ako 
je to preukázané v Nízkych Tatrách (Kullma­
nová et al., 1982). Ide o druh Meandrospira 
cheni (Ho), reprezentanta rovnomennej zóny, 
ktorú dávame do vzťahu vrchný diener — 
smit. Ďalšie indexové druhy jednotlivých 
zón, ako Meandrospira pusilla (Ho), M. inso-
lita (Ho) a M. dinaríca Kochansky­Devidé et 
Pantič, sú preukázané v celej študovanej zóne 
(obr. 2). 

Druh Turriglommina mesotriassica (Koehn­
Zaninetti) sa v študovanej oblasti prvý raz 
zistil v Grécku, a to pred pelsónom, spolu 
s Pilammina densa Pantič. 

Táto skutočnosť dovoľuje potvrdiť názor Sa­
laja et al. (1983) o migrácii významných te­
týdnych foraminiferových druhov z juhu 
a východu na sever a západ. 

Tak napr. významný druh Aulotortus prag-
soides (Oberhauser), preukázaný v dinari­
dách v priebehu celého ilýru, je v Západných 
Karpatoch preukázaný až v najvrchnejšej 
časti spodného ilýru, a to s Pilammina densa 
Pantič a Meandrospira insolita (Ho) (Tab. 1, 
obr. 2, 3, 4). O tomto fakte sa v poslednom 
čase v Západných Karpatoch pochybovalo 
(Bystrický, 1986, s. 321). Chýbanie druhu 

Pilammina densa Pantič v prevažnej časti 
vrchného ilýru v Západných Karpatoch je 
spôsobené výraznejším prehĺbením sedimen­
tačných podmienok, rovnako aj časté chýba­
nie druhu Aulotortus pragsoides (Oberhauser) 
v spodnom ladine, či už vo fácii reiflinských 
alebo wettersteinských biotermných vápen­
cov, je prejavom výrazných batymetrických 
zmien. 

Pre platformné, čiastočne hlbšie fácie až pan­
vové fácie anisu — spodného kárnu sú okrem 
Turiglommina mesotriassica (Koehn­Zani­
netti) významní zástupcovia rodov Ophthalmi-
dium a Paraopthalmidium, pričom Paraophtal-
midium carpathicum Samuel et Borza je in­
dexovým druhom pre kam. Bohatým asociá­
ciám foraminifer čeľade Nodosariidae, ktoré 
sú zastúpené vo fácii schreyeralmských, 
hallstattských a kóssenskych vrstiev, sa žiada 
v budúcnosti venovať zvýšenú pozornosť. 

Pre stratigrafické členenie platformných, 
na riasy bohatých vápencov stredného a vrch­
ného triasu sú významné involutné foramini­
fery, na ktorých stratigrafický význam upo­
zornili už viacerí autori (Salaj, 1969; Zani­
netti, 1976; Trifonova. 1978; Salaj et al., 1983; 
Gaždzicki, 1983; Salaj et al., 1986). Involutné 
foraminifery, ako aj riasy boli v poslednej 
dobe preukázané aj v hlavnom dolomite Zá­
padných Karpát (Salaj et al., 1983). Vzhľa­
dom na výslovnú pochybnosť o možnosti ich 
výskytu (Bystrický, 1986) viaceré z nich sú 
v tejto práci vyobrazené (Tab. 1, obr. 5, 6, 7, 
8, 10, 11, 13, 14). Je zrejmé, že štúdiu hlav­
ného dolomitu, ako aj iných dolomitických 
horizontov triasu bude treba v budúcnosti ve­
novať zvýšenú pozornosť, a to hlavne použi­
tím metodiky katodoluminiscencie (Amieux, 
1982; Martini et al., 1987). 


