
© Biodiversity Heritage Library, http://www.biodiversitylibrary.org/; www.zobodat.at 595

Zitteliana 10 595-607 München, 1. Juli 19S3 ISSN 0 3 7 3 -9627

Turonian and Coniacian microbiostratigraphy of the Tethys 
regions on the basis of foraminifera and nannofossils

By

JO SEPH  SALAJ & VIERA GASPARIKOVÁ*) 

With 1 table and 3 plates

ABSTRACT

The lowermost Turonian is still reached by the Upper Ce
nomanian Rotalipora cushmani Zone in which from the nan- 
noplankton Quadrum gartneri Prins & Perch-N ielsen is 
found.

The higher part of the Lower Turonian (=  Quadrum gart
neri Zone) is always represented by the zone of “large hed- 
bergels” with Whiteinella gigantea (L ehmann) (=  syn.: W. 
archeocretacea  Pessagno) and D icarinella im bricata (M or- 
nod) in the Tunisian Atlas. In the West Carpathians D. im 
bricata is found but W hiteinella gigantea as well as the asso
ciation of other “ large hedbergels” is missing.

The H elvetoglobotruncana Helvetica Zone is represented 
by 3 subzones: Dicarinella trigona, D. biconvexa and “G lo- 
botruncana” turona. As to nannoplankton of the West Car
pathians, we observe here some deviations from Tunisian, ty
pical Mediterranean associations. In the Upper Turonian

Marginotruncana schneegansi Zone from its base the index 
species M arthasterites furcatus (Stover & Perch-N ielsen) is 
found from nannoplankton.

The base of the Coniacian is established by appearance of 
the species D . concavata in both the studied regions whereas 
the upper boudary is determined by appearence of the species 
Sigalia carpathica Salaj &  Samuel. From nannoplankton the 
associations of the M arthasterites furcatus and Micula decus- 
sata Zone are found in the Coniacian.

Attention is also paid to taxonomic and phylogenetic pro
blems of some foraminifer species. Species of the genus D ica
rinella described from the West Carpathians are figured 
again. As the type-species of the genus Whiteinella the spe
cies fPraeglobotruncana gigantea Lehmann and of for the 
one-keeled Middle Turonian “ globotruncanes” the new ge
nus Caronita is established.

KURZFASSUNG

Die obercenomane Rotalipora cushmani Zone reicht bis in 
das unterste Turón, wo sie beim Nannoplankton durch das 
Auftreten von Q uadrum gartneri Prins &  P erch-N ielsen 
gekennzeichnet wird. Der höhere Teil des Unter-Turon 
(=  Quadrum gartneri-Zone) ist in Tunesien immer durch 
eine Zone „großwüchsiger Hedbergellen mit Whiteinella gi
gantea (L ehmann) (=  W. arcbaeocretacea  Pessagno) und D i
carinella im bricata (M ornod) gekennzeichnet. In den 
West-Karpaten tritt zwar D. im bricata auf, es fehlen dagegen 
W. gigantea und die anderen großwüchsigen Hedbergellen.

Die H elvetoglobotruncana helvética  Zone wird durch drei 
Subzonen repräsentiert: Dicarinella trigona, D. biconvexa 
und “G lobotruncana” turona Subzonen. Das Nannoplank
ton der West-Karpaten unterscheidet sich leicht von den ty
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pisch mediterranen Vergesellschaftungen Tunesiens. In der 
oberturonen Marginotruncana schneegansi Zone ist die In
dex-Art M arthasterites furcatus (Stover &  P erch-N ielsen) 
bereits ab der Basis vertreten.

Die Basis des Coniac wird in beiden Gebieten durch das 
Einsetzen von D. concavata gekennzeichnet, die obere 
Grenze durch das Auftreten von Sigalia carpathica Salaj &  
Samuel. Beim Nannoplankton werden im Coniac Vergesell
schaftungen der M arthasterites furcatus und der Micula de- 
cussata Zonen gefunden.

Abschließend werden taxonomische und phylogenetische 
Fragen einiger Foraminiferen-Arten diskutiert. Die bislang 
aus den West-Karpaten beschriebenen Arten von Dicarinella 
werden neu abgebildet. Praeglobotruncana (?) gigantea 
L ehmann wird als Typus-Art der Gattung Whiteinella be
stimmt. Für die einkieligen Globotruncanen des Mittel-Tu- 
rons wird die neue Gattung Caronita vorgeschlagen.
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INTRODUCTION

The basis for detailed stratigraphical division of Turo- 
nian-Coniacian sediments in the Mediterranean region on the 
basis of foraminifers and nannoplankton are some selected 
profiles of Tunisia and the West Carpathians of Czechoslova
kia. In Tunisia it is mainly the profile of hypostratotypes of 
the mentioned stages from the locality D j. Fguira Salah (Salaj 
1974, 1980; G aSparikovA 1978) and from the West Carpa
thians the Turonian of the Klippen Belt from the profiles Vra- 
nie -  Povazsky Chlmec, Brodno - Sneznica and Benatina. For

their completeness these profiles were studied by several 
authors (ScheibnerovA 1960, 1963; Samuel 1962; Samuel & 
Salaj 1962; B egan, H aSko , Salaj &  Samuel 1978). The Co- 
niacian sediments in the facies of variegated marls of the Klip
pen Belt are studied from the locality Flome Srnie; and in 
flysch facies from the area of Povazska Bystrica. Their Conia- 
cian age was proved on the basis of foraminifers by K anto- 
rovA & B egan (1958) and Salaj (1962). The nannoplankton 
from these localities was studied by G aSparikovA (1977).

STRATIGRAPHY

Cenomanian-Turonian boundary: the boundary between 
the Rotalipora cushmani Zone and Dicarinella im bricata 
Zone in the West Carpathians on the one hand, or between 
the R. cushmani Zone and the zone of large H edbergella  de 
L ehmann (1962) (=  Whiteinella arcbeocretacea  Zone de Ro- 
baszynski & C aron 1979) in Tunisia on the other hand, is very 
sharp. The authors place this boundary above the Turonian 
base, what would be in agreement with the knowledge of B el- 
her (1978) and other authors (Salaj &  Samuel 1966, 1977; Sa
laj & B ellier 1978). On the contrary, in the last time R obas- 
zynski &  C aron (1979) (European working group on plank

tonic Foraminifera) place the boundary between these zones 
still in the frame of the uppermost Cenomanian, in the middle 
of the Metoicoceras geslinianum  Zone. According to them the 
species Rotalipora cushmani (M orrow) becomes extinct 
here, and the species Whiteinella archaeocretacea  Pessagno, 
the index species of the zone of equal name, sets in. On the 
contrary, the works of C onard (1978: 66-67), D eloffre 
(1978: 80) and Porthault (1978: 184) mention the existence 
of Rotalipora in the basal Turonian, thus in the M ammites 
nodosoides Zone with Fagesia superstes (K ossmat) (P hilip, 
N eumann, Porthault &  J uignet 1978).
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We tend to the opinion that the upper boundary of the R o- 
talipora turonica Zone or the Rotalipora citsbmani Zone 
(both index species of these zones are distinctly different from 
each other, cf. Salaj &  Samuel 1966) should not be placed into 
the uppermost Cenomanian, but into the basal Turonian. A 
compromising solution would be that the boundaries of these 
zones would also determine the Cenomanian-Turonian 
boundary (D ouglas 1969).

We stress that in Tunisia as well as in the West Carpathians 
also in the uppermost part of the Rotalipora cushmani Zone 
up to the immediate contact with the following zone repre
sentatives of the genus Rotalipora are found in extraordinary 
amounts. Species like Whiteinella archaeocretacea  or W. p a -  
radubia  (S igal) are not found here.

From the nannoplankton in the Upper Cenomanian of the 
West Carpathians Gartnerago obliquum  (Stradner) N oel is 
found, the index species of the zone of the same name defined 
by Verbeek (1976) for the upper part of the Rotalipora cush
m ani Zone reaches the H elvetoglobotum cana belvetica  Zone 
in the Turonian of the West Carpathians (Tab. 1).

In the assemblage of the Gartnerago obliquum  Zone the 
following nannoplankton species are found: Corollitbion  
acbylosum  (Stover) T hierstein, Cyclagelosphaera m argereli 
N oël, Cretarkabdus conicus B ramlette & M artini, Cretar- 
habdus crenulatus B ramlette &  M artini, C retarkabdus uni
cornis Stovf.r , Eiffelithus turriseiffeli (D eelandre) R ein
hardt, Lithraphidites alatus T hierstein, Lithraphidites car- 
niolensis D eflandre, Lithastictus floralis Stradner, M anivi- 
tellagrom osa  B lack, Praediscosphaera cretacea (A rkhangel- 
skij) G artner, W atznaueria bam esae  (B lack) Pf.rch-N ie i- 
sen, Zygolithus crux N oël and Zygolithus diplogrammus 
(B ukry) N oël.

The Rotalipora cushmani Zone of the Mediterranean re
gion and thus also of Tunisia is characterized by the species 
M icrorbabdulus decoratus, which according to T hierstein

(1976) is indicative of the Middle to Upper Cenomanian. This 
species was designated by Sissingh (1977) and M anivit et al.
(1977) as index species for the zone of the same name, which is 
related to the Upper Cenomanian.

Turonian: The lower part of the Lower Turonian (besides 
the base) is represented in the West Carpathians by the D ica- 
rinella imbricata Zone (Salaj & Samuel 1966, 1967; Salaj & 
G aSparikovA 1979). In Tunisia the Rotundina cretacea -  
Praeglobotruncana im bricata Zone corresponds to it (Salaj 
1969; M assin &  Salaj 1970); M aamouri &  M aamouri 1969; 
Salaj & B ellier 1978).

R obaszynski &  C aron (1979) correctly call attention to the 
fact that the genus Rotundina is invalid and that the genus 
W hiteinella Pf.ssagno 1969 should be used. Moreover, the 
opinion of R obaszynski &  C aron (1979) is justified that the 
species Whiteinella cretacea (d ’O rbigny) is found as late as 
from the Upper Turonian. It is logical to use for the Lower 
Turonian as index species Whiteinella achaeocretacea  Pes- 
sagno, in the synonymy of which the species ? P raeglobo
truncana gigantea L ehmann (1962) and Praeglobotruncana 
lehm anni Porthault (1969) are included.

Regarding to the fact that the specis Praeglobotruncana 
(described as Globotruncana) biconvexa gigantea (Samuel & 
S alaj) belongs to the genus D icarinella Porthault (D onzf. et

al. 1970), we cannot consider the species ? Praeglobotruncana 
gigantea L ehmann, whether in this taxonomic form or as 
Whiteinella gigantea, as a secondary homonym. Therefore in 
the sense of the International Code of Zoological Nomencla
ture we call attention to the validity of Whiteinella gigantea 
(L ehmann) which becomes so also the type species of the ge
nus Whiteinella Pessagno (1967). The species W hiteinella a r
chaeocretacea  Pessagno (1967) is thus a synonym of the spe
cies Whiteinella gigantea (L ehmann).

Therefore we modify the LowerTuronian in Tunisia as the 
Whiteinella gigan tea-D icarin ella  im bricata Zone. Its Lower 
boundary is determined by disappearance of rotalipores while 
its upper boundary is determined by appearence of the species 
H elvetoglobotruncana helvética  (B olli).

In the Lower Turonian of the West Carpathians as well as 
Tunisia we can define two subzones:

a) D icarinella imbricata Interval Subzone. Its lower boun
dary is determined by vanishing of rotalipores and conical 
praeglobotruncanes and the upper boundary by appearence 
of the species Dicarinella bagni (ScheibnerovA).

b) Dicarinella hagni Interval Subzone. Its lower boundary 
is defined by appearence of the species Dicarinella hagni 
(ScheibnerovA), while the upper boundary is determined by 
appearence of the species H elvetoglobotruncana helvética 
(B olli).

Besides the species Dicarinella hagni, which is very abun
dant here, Dicarinella turonica (Samuel &  Salaj) appears, re
presenting a form transitional between Dicarinella hagni und 
Dicarinella trígona (ScheibnerovA). Even it would seem that 
these last quoted 3 species described from the West Carpa
thians are boreal elements, we remark that they are uncom
monly abundant also in Tunisia, studied in detail mainly in 
the area of Enfidaville (Salaj 1970).

In the Lower Turonian nannoplankton of Tunisia, it is ne
cessary to quote mainly the occurrence of the species Q ua- 
drum gartneri Prins & Perch-N ielsen. Perch-N ielsen 
(1979) mentioned, this species appears from the Turonian 
base. S issingh (1977) defined a zone of equal name, which rea
ches the middle part of the Middle Turonian H elvetog lobo
truncana helvética  Zone of S igal (1952).

The late Lower Turonian to base of the Upper Turonian -  
in Tunisia as well as the West Carpathians -  corresponds with 
three subzones (Salaj &  Samuel 1966, Salaj &  B ellier 1978; 
B egan, H aSko , Samuel & Salaj 1978; Salaj &  G aSparikovA 
1979) to the H elvetoglobotruncana helvética  Total-range 
Zone:

a) Dicarinella trígona Interval Subzone: Its lower and up
per boundaries are limited by appearance of H elvetog lobo
truncana helvética (B olli) and Dicarinella biconvexa (Sa
muel &  Salaj). Beside the index species and some representa
tives of the genus W hiteinella, Dicarinella im bricata, and D. 
hagni are still represented.

b) Dicarinella biconvexa Interval Subzone: Its boundaries 
are limited by appearance of the species Dicarinella biconvexa 
at the base and by the species Caronita turona (O lbertz) on 
the top.

c) Caronita turona Interval Subzone: It is defined by ap
pearance of the species Caronita turona at the base. The up
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per boundary is determined by disappearance of the species 
H elvetoglobotruncana helvética  (B oli.i).

The subdivision of the lower Middle Turonian is based on 
the lineage of the following species (B egan, H aSko , Salaj & 
Samuel 1978):

a) Dicarinella im bricata —* D. turomca D. trígona

b) Dtcarinella im bricata D. hagui —> D. biconvexa —> 
D icannclla fitsani Sai aj & S amui l (1977) —>
b[ —> Caronita sigali 
b: —> Caronita tnrona

From the taxonomic point of view it is necessary to men
tion that neither Dicarinella trígona (Scheibnerova) nor Di- 
carinella oraviensis (Scheibnerova) can be a synonym of the 
species Praeglobotruncana gibba  K laus (Robaszynski & C a
ron 1979). Praeglobotruncana g ibba  K laus is described from 
the Cenomanian, essentially smaller in dimensions and di
stinctly different in morphology of the last chamber. The spe
cies Praeglobotruncana g ib ba , mentioned as morphotype by 
Robaszynski & C aron (1979) from the Middle Turonian of 
Tunisia (F, 16) corresponds to the typical species Dicarinella 
trígona described from the area of Enfidaville, Djebel Abid 
(Sai aj 1970).

A further not less important problem is the taxonomic posi
tion of Middle Turonian one -  keeled representatives, either 
assigned to the genus Globotruncana C ushmann (1927) or to 
the genus M arginotnmcana H opker (1956).

The type species of the genus M arginotnm cana , M. margi- 
nata (R euss) is derived from Whiteinella (=  Rotundina) cre
tácea (d ’O rbigny) ( 1972). On the contrary, the repre
sentatives of globotruncanids in the Middle Turonian, as 
pointed out by & (1977), are derived from the genus D icari
nella (=  Praeglobotruncana) Porthault (in: D onze et ah, 
1979). On the basis of the mentioned we introduce for them 
the new genus Caronita.

Caronita nov. gen. (name established in honour of Prof. 
Dr. Michele C aron, Fribourg); as type species we designate 
the type specimen of Globotruncana sigali R eichei (1950).

The diagnostic description of the genus agrees with the ori
ginal description of the species Globotruncana sigali R iichel , 
completed by R obaszynski &  C aron (1979: 141).

The genus Caronita n. gen. has thus diagnostic marks very 
close to the genus M arginotnmcana H ofkek (1956) (see R o
baszynski & C aron 1979:97), from which Caronita differs in 
the presence of one keel and in its phylogenetic origin. We assi 
here the following species: Caronita marianosi (D ouglas), 
Caronita sigali (Reichel), Caronita tnrona ( O lbertz).

In the Tunesian Middle Turonian nannoplankton the index 
species Tetralithus pyram idiis appears from the base of the 
Dicarinella trígona Subzone, while in the West Carpathians it 
appears much later only in the upper part of the D. trígona 
Subzone. In Tunisia we thus relate the Tetralithus pyramidiis 
Zone with the lower part of the D. trígona Subzone, while in 
the West Carpathians it represents the upper part of the D. 
trígona Subzone, the Dicarinella biconvexa Subzone and the 
lower part of the Caronita tnrona Subzone.

The nannoplankton assemblages of this zone are represen
ted by the following species: Abm uellerella octoradiata 
(G orka) R einhardt, Biscutum constans Perch- N iflsen, C o-

rohtbion exiguum  Stradner, C retarhabdus conicus B ram
lette & M artini, C retarhabdus crenulatus B ramlette & 
M artini, Eiffehthus turriseiffeh  (D eflandre) R einhardt, 
Gartnerago obliquum  (Stradner) N oel , Lucianorhabdus 
cayeuxi D eflandre, Praediscosphaera cretácea (Arkhangel
sk^) G artner, Tetralithus pyramulus (G ardet) Tranohthus 
ononatus (R einhardt) and Zygolitbus diplogrammus (Bu- 
kry) N oel .

In Tunisia practically the whole H elvetoglobotruncana  
helvética Zone (except the lower pan of the Dicarinella trí
gona Subzone) corresponds to the nannoplankton Eiffehthus 
eximias Interval Zone. Its base is determined by appearance 
of Eiffehthus eximias and the upper boundary by appearance 
of M arthastentes furcatus, which in Tunisia, as we stress, ap
pears immediately above the disappearance of H elvetog lobo
truncana helvética.

The Eiffehthus eximias Zone is also developed in the Medi
terranean region in relation with the Middle Turonian. £. 
eximias is very distinctly accompanied in the assemblages by 
Lithastrinus florahs  and Tranohthus orionatus.

In both the studied regions the UpperTuronian is characte
rized by the Marginotruncana sebneegansi Zone, here consi
dered as Interval Zone in the sense of D albifz (1955). Its fo- 
raminifer association was described by several authors (Salaj 
& S amuel 1966, 1977; B egan, H aSko , Samuel &  Salaj 1978; 
S alaj & G aSparikovA 1979).

In the West Carpathians this zone corresponds to the nan
noplankton E. eximias Zone. Essentially the same species as 
in the Tetralithus pyramidiis Zone are found here. For the 
first time from its base E. eximias (Stover) Pfrch- N if.lsen 
appears. In the Marginotruncana schneegansi Zone we di
stinguish two subzones:

a) The Whiteinella in orna t a -  Falsotruncana m aslakovae 
Subzone. Its lower boundary is defined by the disappearance 
of H elvetoglobotruncana helvética  and the upper boundary 
is characterized by the appearance of Dicarinella renzi (G an- 
dolfi) emend. Salaj & Samuel (1966). In this subzone the fol
lowing species have been found: Dicarinella carpathica 
(Scheibnfrova), Whiteinella inom ata  (B olli), Falsotrun
cana loebliehae  (D ouglas), F. douglasi C aron, F. m aslako
vae C aron, Marginotruncana schneegansi (Sigal) emend. 
Salaj, Dicarinella schneegansi (S igal. emend. C aron) and 
Marginotruncana marginata (R euss).

b) Dicarinella renzi Subzone. The lower and upper boun
dary is defined by the appearance of Dicarinella renzi (G an- 
dolpi) emend. Salaj &  Samuel (1966) at the base, and appea
rance of DicarinelLi concavata (B rotzen) and H elvetog lobo
truncana cachensis D ouglas at the top. Besides the above 
mentioned species Marginotruncana paraconcavata  Por
thault, M. undulata (L ehmann), Dicarinella renzi (G an- 
dolpi) emend. Salaj & Samuel, D. condreriensis G andoi.fi 
and Marginotruncana coronata (Bolli) are found.

In Tunisia the Marginotruncana schneegansi Zone can be 
correlated with the nannoplankton M arthasterites furcatus 
Zone. The species M . furcatus is found in the profile of Dj. 
Fguira Salah from the base of the Marginotruncana schnee
gansi Zone (sample no. 133, cf., Fig. 28, in S alaj 1980; 77).

In the Mediterranean region M. furcatus has been mentio
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ned only from the Coniacian base by all authors (T hierstein 
1976, S issingh 1977, V erbeek 1977, Perch-N ielsen 1979).

The Upper Turonian is thus represented in Tunisia by the 
nannoplankton M arthasterites furcatus Zone, which reaches 
without any essential changes in composition the Middle Co
niacian.

In the association of this zone, thus from its base, the fol
lowing species are found: A hm uellerella octoradiata  (G orka) 
R einhardt, Corollitbion exigum  Stradner, Corollithion si
gnum  Stradner, Cylindralitbus serratus B ramlette &  M ar
tin i, Eiffelithus eximius (Stover), Perch-N ielsen, E. turri- 
seiffeli (D eflandre) Reinhardt, Gartnerago obliquum  
(Stradner) N oel, Lithastnnus floralis Stradner, M artbaste
ntes furcatus (D eflandre) Lucianorhabdus cayeuxi D ef
landre, Praediscosphaera cretacea (A rkhangelskij) G art
ner), Tetralithus pyram idus G ardet, Tranolitbus exiguus 
Stover, T. orionatus (R einhardt) W atznaueria barnesae 
(B lack) P ir c h -N ielsen, Zygolitbus diplogmmmus (B ukry) 
N oel, Zygolitbus erectus D eflandre.

Turonian -  Coniacian boundary: In Tunisia (Salaj 1980), 
similar to the West Carphatians (B egan, H aSko, Salaj &: Sa
muel 1978: Salaj &  G aSparikovA 1979) it is represented by the 
appearance of Dicarinella concavata (B rotzen), D. asym e- 
trica (S igal), H elvetoglobotruncana cacbensis (D ouglas) and 
Marginotruncana angusticarinata G andolfi.

Coniacian. The basis for subdivision of the Coniacian in the 
Mediterranean region is mainly the profile proposed for the 
hypostratotype of the Coniacian (Salaj 1978). In both the 
studied regions the Coniacian associations are essentially 
identical. To the Coniacian as a whole the Dicarinella conca
vata  Interval Zone corresponds, the upper boundary of 
which is characterized by the appearance of Sigalut carpathi- 
ca. We prefer to use this zone instead of the Marginotruncana 
(=  Globotruncana) angusticarinata Zone (defined by S amuel 
& Salaj, 1968) for the presence of D . concavata has been 
unambiguously proved from the Coniacian base. Besides 
that, when also in other sense, this zone was defined first by 
D albiez (1955).

In the Coniacian of both studied regions we define the fol
lowing subzones:

a) H elvetoglobotruncana cacbensis -  Marginotruncana an 
gusticarinata Subzone. It essentially corresponds to the Lo
wer Coniacian. Its upper boundaiy is defined by appearance

of the new (see below) species Globotruncanella praebava- 
nensis n. sp. This zone covers only a part of the nannoplank
ton Marthasterites furcatus Zone (Tab. I).

To the Middle and partly Upper Coniacian the G lobotrun
canella praehavanensis ISBZ (=  Interval Subzone) corres
ponds. It is characterized at base by the appearance of G lobo
truncanella praehavanensis n. sp. (syn.: G lobotruncanella 
havanensis [Vorwijk], in: Salaj 1980, pi. 12, figs. 4-5). The 
upper boundary' is characterized by the appearance of Sigalia 
deflaensis (S igal). This zone corresponds to the older G lobo
truncana prim itiva  Subzone defined by Sai.aj (1970).

Into this zone all above cited species are passing, which ap
pear in the Lower Coniacian. From more important species 
found here we mention: Globotruncana desioi G andolfi, 
N eoflabellina suturalis suturalis (C ushman) and Lenticulina 
(Marginulinae) gosae (R euss). A pan of this subzone still cor
responds to the nannoplankton M arthasterites furcatus 
Zone.

In Tunisia in the upper part of the Globotruncanella prae- 
bavanensis Subzone the index species Micula dccussata ap
pears. In the West Carpathians this species appears later in the 
uppermost pan of the G. praehavanensis Subzone, practi
cally closely before Sigalia deflaensis appears and passes into 
the S. deflaensis Subzone (Tab. 1).

The uppermost Coniacian is characterized by the Sigalia 
deflaensis Interval Subzone, originally defined by S alaj &  
Samuel (1966). The lower boundary is characterized by the 
appearance of S. deflaensis, the upper boundary and also the 
Coniacian -  Santonian boundary by that of Sigalia carpatica 
Salaj &  Samuel.

In Tunisia this subzone corresponds to the lower part of the 
nannoplankton Micula concava Zone, originally defined by 
V erbeek (1977) for the Santonian.

The species Micula concava (Stradner) B ukry appears 
from the base of the S. deflaensis Subzone. In its association 
are found: Eiffelithus eximius (Stover) Perch-N ielsen, E. 
turrisciffeli (D eflandre) R einhardt, Cylindralitbus serratus 
B ramlette &  M artini, Gartnerago obliquum  (Stradner) 
N oel, Litbastrinus floralis Stradner, Micula desussata 
V ekshina, Lucianorhabdus cayeuxi D eflandre, Tetralithus 

pyram idus G ardet, Tranolitbus exiguus S tover, W atznaue
ria barnesae (B lack) Perch-N ielsen, Zygolitbus diplogram - 
mus (B ukry) N oel and Zygolitbus erectus D eflandre.

PALEONTOLOGICAL DESCRIPTION

Genus Globotruncanella  R eiss 1957 
G lobotruncanella praehavanensis n. sp.

PI. 2, figs. 10, 11, 12, 14, 15, 16

H o lo ty p e  : figured pi. 2, figs. 10-12 and deposited in the 
collections of the Dionyz Stur Institute of Geology, Bratisla
va.

D e r iv a tio  n o m in is : Derived from the name havanen
sis, for we suppose that this species represents an ancestral 
form of the species G. havanensis (Vorwijk).

Stra tu m  ty p icu m  : Coupe de PAnticlinal Oued Bazina, 
sample no. Be 53/11 (M aamouri &  M aamouri 1969; S alaj & 
M aamouri 1971). Upper Coniacian marlsfromthe Sigalia d e
flaensis Subzone.

M a te r ia l: About 10 specimens from sample Be 53/11; ab
out 100 specimens from the Middle Coniacian sequence of the 
profile D j. Fguira Salah near Pont du Fahs -  Tunisia (samples 
no. 1302a-h; Salaj 1980, fig. 30); 3 specimens from the C o
niacian flysch sequence -  road cut 1 km S of Povazska Bystri
ca.
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D ia g n o s is : Umbilical side: Primary aperture extraumbi
lical -  umbilical; long portici form around the umbilicus. Su
tures radial and depressed; 5, rarely 6 chambers. Chambers 
inflated to globular; the first to fourth are pustulose, the last is 
more or less smooth. Umbilicus forming about V3 of the lar
gest diameter.

Spiral side: Equatorial periphery clearly lobulate. Cham
bers petaloid in shape with surface gently inflated, pustulose, 
moderately increasing in size. Sutures curved with not di
stinct keel formed with pustules on all chambers of the last 
whorl. Spire constituted by 2Y2 to 3 well distinct whorls. The 
chambers of the first whorl are globular.

Lateral view: Low trochospire. Equatorial periphery bor
dered by a distinct flange formed by 1-2 lines of pustules on 
the 4 chambers. The outline of the last chamber is subglobular 
to gently subangular.

Size: diameter variable, between 0,5 to 0,6 mm.

S tra t ig ra p h ic  range : The new species occurs from the 
higher, probably Middle Coniacian to the Lower Santonian. 
It forms a distinct horizon in association with: Dicarinella 
concavata (B rotzen), D. asymetrica (Sigal), D. primitiva 
D albiez, Marginotruncana angusticarmata (G andolfi), M. 
ma.rgina.ta (R euss), M. undulata (L ehmann), M. sinnosa 
Porthault and H elvetoglobotruncana cachensis D ouglas.

CONCLUSIONS

A detailed microbiostratigraphy has been carried out on the 
basis of planktonic foraminifers and nannoplankton for Tu- 
ronian-Coniacian sediments of two distant Tethyan regions

(Tunisian Atlas and West Carpathians). In the West Carpa
thians the index species of Turonian-Coniacian zones appear 
later than in the Mediterranean region and in Tunisia (Tab. 1).
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Plate 1

F>g 1- 2. Dicarmella imbncata (MORNOD); 1. lateral view 80X ; 2. spiral view 70x . 
Loc.: No. 14/1960 Benatina. Dicarmella hagni Subzone.
Lower Turonian of the Klippen Belt; Eastern Slovakia.

Fig 3- 5. Dicarmella bagm (SCHEIBNEROVÁ); 3. lateral view 90X ; 4. lateral view 70 X ; 
5. lateral view 90 X .
Loc.: No. 14/1960 Benatina.

Fig. 6, 8. Dicarmella bagm (SCHEIBNEROVA); 6. lateral view 10X; 8. lateral view 70x. 
Loc.: No. 14/1960 Benatina.

Fig. 7. Dicarmella bouldincnsis (PESSAGNO); lateral view 90X . 
Loc.: No. 14/1960 Benatina.

Fig. 9-10. Dicarmella biconvexa (SAMUEL & Salaj); 9. spiral view 60x ; 10. lateral view of the other 
individual 60 X ;
Loc.: No. 8/1960 Benatina. Dicarmella biconvexa Subzone; Middle Turonian of the 
Klippen Belt.

Fig. 11. Dicarmella gigantea (Samuel & Sai Aj); lateral view 70x . 
Loc.: No. 1960. Benatina.
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lV.HVsition.il form between l)nannelid  turomeu (SAMUI'I & Sä! Aj) .iiuI D. Irtguna 
(Sc i(MhNMU)VA); l.iter.il view 8ÖX.
In c .: No. 14/1960 Hcriatina. I). bagni Sub/one; I .ower Turonian of the Klippen Hell,
I \astern Slovakia.

Duarmt'lld (uranic a (Sa m u i:i &  Sa i Aj); 2. spiral view 55 x ; 3. umbilical view 55X. 
l.oc,: No. 14/1960. Hcnatma.

¡)u,irmvlld tri^ona (S< I il ih n i-kovA); 4. spiral view 55X; 5. lateral view 55X;
6. spiral view <>1 the other individual 75x.
I.oc.: No. 5/1960 Hcnatina. I). irtgomt Sub/one; Middle Tu Ionian of the Klippen Hell.

Duarhivlhi oritviemis (Sc 111 MINI kovA); 7. lateral view 70X; 8. spiral view 70X;
9. umbilical v ie w o fth e o tlie r in iliv it lu .il 7QX. 
l.oc.: No. 5/1960 Hen.uina.

(Jlnbotrunantclhi prttclhtvanensis n. sp. holotype;
10. lateral view 60X ; I I .  oblique umbilical view 60X ; 12. obhtjue umbilical view 60X .
1 oe.: No. 5 3 /13 Heja (Anticlinal Ouetl Ha/ina, Tunisia);Sigtilia dejhcnsis Sub/one: 
Upper C'oniacian.

Dicdnnclla oravivnsts (S o il IHNI KovA); lateral view 7QX;
I o r.: No. 5/1960 Hcnatina. Lower parto l the / Iclvcloglobolnwidnu belvclicu /o n e .

( j loboirumauvila ¡¡racbavanoisis n. sp.;
14. spiral view 60X; 15. oblique umbilical view 6QX; |6. umbilical view 60X; 
l oc.: same as li^s. 10-12.
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Plate 3

Fig. 1. Gartnerago obliquum  (STRADNFR) RmnhariiT, 5000X, distal view. 
Slopni, Nr. 440/79; Upper Cenom.ini.in.

Fig. 2. Litbrapbuhtes acutum Vlruitk & Manivit, 5000X,
Pont du Fahs, Nr. 662/77; Upper Cenomanian.

Fig. 3. ( orolithion cxiguum STRADNFR, 5000X, distal view.
Pont du Fahs, Nr. 665/77; Middle Turonian.

Fig. 4. Quatlritm gartnen Prins & Pf RCH-NlEl.si N, 5000x ,
Pont du Fahs, Nr. 664/77; Power Turonian.

Fig. 5. Litbastriims floralis STRADNFR, 5000X, proximal view.
Brodno, Nr. 329/76; Middle Turonian.

Fig. 6. Abmucllcrelbi octoradiata (Dorka) Rp.INHARDT, 5000X , proximal view. 
Sneinica, Nr. 500/77; Lower Turonian.

Fig. 7. Stcpbanolitbion laffitei Noel, 5000X, proximal view.
Vrsatec, Nr. 40K/77; Lower Coniacian.

F'ig. 8. Tratiuhtbus nnonatus (REINHARDT) Reinhardt, 5000X, proximal view. 
Vranie, Nr. 526/77; 1 owerTuronian.

Fig. 9. Eifjelilbiis eximias (Stradni r) Pkrci i-N lll si N, 5000X, distal view. 
Myjav.ska paliorkatma, Nr. 310/73; Middle Coniacian.

Fig. 10. Martbastcrites furcatus Defi.AN1>RE, 3500X,
Pont du Palis, Nr. 667; Upper Turonian.

Fig. 11. Marthastcritcs furcatus Dt I l.ANDRH, 5000X ,
Pont du Fahs, Nr. 667; Upper Turonian.

Fig. 12. Wiatla dccussata Vl-KSHINA, 4500X,
Pont du Fahs, Nr. 636/9; Middle Coniacian.
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