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J O Z E P H SÁLAJ* 

FORAMINIFERS AND DETAILED MICROBIOSTRATIGKAPHY OF THE 
BOUNDARY BEDS OF THE LOWER CRETACEOUS STAGES IN THE 

TUNISIAN ATLAS** 

(Figs. 2, Pis. 3) 

A b s t r a c t : Microbios t ra t ig raphic subdivision of t h e Lower Cretaceous 
b o u n d a r y beds of Tunis ia is carr ied out in classical a reas (Dj. Zaghouan, 
D. Oust), r ich in a m m o n i t e fauna. T h e quest ion of t h e ver t ica l r a n g e of 
s t ra t ig raphica l ly i m p o r t a n t species is discussed. T h e n e w species Can-
casella handousi n. sp., w h i c h is t h e index species of the L o w e r H a u t e r i -
vian, is described. 

P e 3 io M e : MiiKpoóiiocTpaTiirpactinliĽCKOe iio;ipa3iUVk'inic rpaiumiibix cjiocis 
Hii/KHcro MĽJia H TyHHce npoBOUHTCfl n K.'iaceiiiecKiix paňoiiax (Dj. Zag­
houan, D. Oust) óoraTbix aMMOHHTOBofl (paynon. Oócy>KaaeTCíi iipoG.icMa 
3epTHKa.nbiioro pacnpocTparieHiui 3HayHTe.TbHbix BHÄOB. OnncbiBacrcsi HOBHM 
BHA Caucasella handousi n. sp., KOTOpbiii ÍIB.IMI'TCH IIILIĽKCOBIIIM isnaOM 
Hn>i<Hero iroTe,piiBa. 

Introduction 

T h e L o w e r C r e t a c e o u s s e d i m e n t e of t h e T u n i s i a n t r o u g h i n t h e a r e a S E of 
t h e Z a g h o u a n Mass i f a n d in t h e a r e a of D j e b e l O u s t r e p r e s e n t c lass ica l a r e a s 
i n t h e T u n i s i a n A t l a s (see F i g . 1). T h e m e n t i o n e d a r e a s w e r e s t u d i e d on t h e 
basis" of m a c r o f a u n a m a i n l y b y C a s t a n y (1951); J a u z e i n (1967); M e ra­
m i (1965, 1969, 1981) a n d B u s n a r d o a n d M e m m i (1972). T h e f i r s t 
r e s u l t s of c o r r e l a t i v e m a c r o - a n d m i c r o p a l e o n t o l o g i c a l s t u d i e s w e r e p r e s e n t e d 
a t t h e I. G e o l o g i c a l C o n g r e s s i n N i g e r i a in t h e y e a r 1970 ( S t r a n í k — M e n -
č í k — M e m m i — S á l a j , 1974). T h e p r o p o s a l of z o n a l s u b d i v i s i o n of L o w e r 
C r e t a c e o u s s e d i m e n t s of t h e T u n i s i a n A t l a s w a s p r e s e n t e d a t t h e V. A f r i c a n 
M i c r o p a l e o n t o l o g i c a l C o l l o q u y in A d d i s A b a b a 1972 ( S a l a j , 1975), a t t h e 
VI. A f r i c a n M i c r o p a l e o n t o l o g i c a l C o l l o q u y i n T u n i s 1974 (M a a m o u r i — 
M e m m i , 1974; M a a m o u r i — S a l a j , 1974) a n d a t t h e I. S y m p o s i u m 
C o n t i n e n t a l M a r g i n B e n t h i c F o r a m i n i f e r a - H a l i f a x 1975 ( S a l a j , 1976). T h e 
s u m m a r i z e d r e s u l t s of m i c r o b i o s t r a t i g r a p h i c a l s u b d i v i s i o n s of L o w e r C r e t a c e o u s 
s e d i m e n t s of n o r t h e r n a n d e a s t e r n T u n i s i a w e r e p u b l i s h e d r e c e n t l y ( S a l a j , 
1980). T h e u p t o p r e s e n t r e s u l t s of c o r r e l a t i v e m a c r o - a n d m i c r o p a l e o n t o l o g i c a l 
s t u d i e s c o n f i r m t h a t a l s o on t h e b a s i s of f o r a m i n i f e r a l t a x a t h e b o u n d a r i e s of 
i n d i v i d u a l L o w e r C r e t a c e o u s s t a g e s m a y b e w e l l d e f i n e d . 

* RNDr. J. S a l a j , D r S c . Dionýz Štúr Ins t i tu te of Geology, Mlynská dol ina 1. 
817 04 Brat is lava. 

** This c o m m u n i c a t i o n w a s read at the S y m p o s i u m on Cretaceous Stage Bound­
aries in Copenhagen, October 1983. 
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Fig. 1. Map of localities. 

Berriasian — Valanginian Boundary 

The Upper Berriasian in Tunisia is defined by the ammonite zone Favriella 
boissieri, which coincides with the upper par t of the Berriasian microbiostrat i-
graphic Tintinnopsella carpathica — Spirillina neocomiana Zone (M e m m i 
and S á l a j , 1975). In the Upper Berriasian in the studied area cf. Dj . Oust 
from foraminifers which appear first Lenticulina (Lenticulina) nodosa (REUSS) 
and Epistomina (Hoeglundina) caracolla anterior BARTENSTEIN and BRAND 
are found. Besides these in the area of Zaghouan (Temple des aux) in marls 
with layers of orgamo-detrital^ turbidi te allodapic limestones Verneuilinoides 
neocomiensis (MJATLIUK), Dorothia kummi ZEDLER, Conorboides valendisensis 
BARTENSTEIN and B r a n d , Conorboides hofkeri BARTENSTEIN and 
BRAND, Lenticulina (Lenticulina) guttata BARTENSTEIN and BRAND, Gau-
dryina chettabaensis SIGAL and Heterostomella chettabaensis SIGAL (see PI. 
1, Figs. 7, 9) appear in the Upper Berriasian. In the Zaghouan area (Z-1393) 
in the Upper Berriasian Trocholina infragranulata NOTH, Lenticulina (Planu-
laria) crepidularis (ROEMER) and Lenticulina (Planularia) tricarinella (REUSS) 
are found. 

The Lower boundary of the Valainginian s. str. ( = Upper Valanginian or 
Nemausian; H o e d e m a e k e r, 1982)) wi th t h e Berriasian is very well defined 
in the area of. Zaghouan (Oued Guel ta; M e m m i , 1965; S t r á n i k et al., 
1974) and in the area of Djebel Oust (M a a m o u r i — M e m m i. 1974: M a a-
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m o u r i — S a l a j , 1978), rich in macrofauna of the Kilianella roiLbaudiana 
Zone. At the base of the Valanginian s. str. F. A. include the species Epistomina 
(Brotzenia) ornata (ROEMER) and Epistomina (Hoeglundina) caracolla caracolla 
(ROEMER) sample F-1158/19), the index species of a Lower Valanginian zone 
of equal name (marly facies) originally defined in Tunisia ( S a l a j , 1975). In 
the area of Djebel Fkir ine also Trocholina valdensis REICHEL appears from 
the Valanginian base. 

In this zone and par t ly also in the Epistomina (Brotzenia) djaffaensis — Len-
ticulina (Lenticulina) ouachensis Interval Zone characterizing the Upper Valan­
ginian flyschoid phase from foraminifers mainly the following species are found: 
Epistomina (Brotzenia) djaffaensis SIGAL, Epistomina (Brotzenia) ornata (ROE­
MER), Epistomina (Hoeglundina) caracolla caracolla (ROEMER), Conorboides 
valendisensis (BARTENSTEIN and BRAND), Conorboides hofkeri (BARTEN-
STEIN and BRAND), Textularia textularoides (REUSS), Vaginulina kochii ROE­
MER, Vaginulina striolata REUSS, Lenticulina (Lenticulina) nodosa (REUSS). 
Lenticulina (Lenticulina) muensteri (ROEMER), Lenticulina (Lenticulina) ouach­
ensis ouachensis SIGAL, Lenticulina (Saracenaria) truncatula (BERTHELIN), 
Lenticulina (Saracenaria) scitula (BERTHELIN), Citharina rudocostata BARTEN­
STEIN and BRAND, Lagena aff. sulcata (WALKER and JACOB). Frondicularia 
aff. inversa REUSS, Cibicides djaffaensis SIGAL (see PL 1). 

In the uppermost Valanginian in the sequence of mar ly limestones and marls 
with ammonites, forming a district passage in the flyschoid sequence, Lenticu­
lina (Lenticulina) einchenbergi BARTENSTEIN and BRAND, the index species 
of the zone of equal name defined in the area of Djebel Oust by M a a m o u r i 
and S a l a j (1978) appears for the first t ime. An uncommonly abundant spe­
cies is Lenticulina (Lenticulina) ouachensis (SIGAL). not only in the area of 
Djebel Oust but also in the Zaghouan area (Kef El Blidah) where, moreover, 
also Lenticulina (Lenticulina) nodosa (REUSS), Lenticulina (Astacolus) gibber 
ESPITALIE and SIGAL, Verneuilinoides neocomiensis (MJATLIUK) and Vagi­
nulina arguta (REUSS) are found. 

Valanginian — Hauterivian boundary 

The marly limestones and marls at the locality Kef El Blidah of the basal 
Hauterivian, forming a passage in the flyschoid sequence, also contain Hauter i ­
vian Ammonites (Oosterella div. sp. and Lyticoceras div. sp.; S t r á n i k et 
al., 1974). The Hauter iv ian base is here determined on the basis of benthic fo­
raminifers by appearance of the species Lenticulina (Marginulinopsis) djaffaensis 
(SIGAL). 

The upper part of the mentioned flyschoid sequence in the area of Dj. Zag­
houan and Dj. Fkirine belongs to the Lower Hauter ivian on the basis of the 
presence of Toxaster villei GAUTHIER (determination by Mme R e m a r c k -
- P e t i t o t , in S t r á n i k et al., 1974). From foraminifers the species Haplo-
phragmoides vocontianus MOULLADE is found, which, as known, appears from 
the Hauter ivian base (M o u 11 a d e. 1966). 

In the area of Dj. Oust the black sublithographic limestones overlying the 
flyschoid sequence with rare layers of marls (80 m) are evidently of Hauter ivian 
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age (M e m m i. 1969; B u s n a r d o and M e m m i, 1972 ; S t r á n i k et al.. 
1974; M e m m i and M a a m o u r i. 1974; M a a m o u r i and S á l a j , 1978; 
S a 1 a j , 1980) where from their base the horizon with Oosterella sp. appears. 
It is defined as the basal zone of the Hauter iv ian with Breistrofferella castella-
nensis by M e m m i (1981, p. 177—178). From the very base (sample 10a) Cauca-
sella hoterivica (SUBBOTINA) (see PI. 3, Figs. 7—9) appears and also Cauca-
sella handousi n. sp. 

Hauterivian — Barremian boundary 

In the uppermost Hauter iv ian with Pseudothurmannia angulicostata D'OR-
B1GNY ( = Angulicostata balearis Zone, MEMMI, 1981, p. 178). Hedbergella 
injracretacea (GLAESNER) appears. F r o m important species Lingulogavelinella 
sigmoicosta sigmoicosta TEN DAM, Miliammina sproulei NAUSS and Uvigerina 
moesiana NEAGU are found. These are accompanied by the abundant diachro-
nous following species: Dorothia oxycona (REUSS), Dorothia hauteriviana 
(MOULLADE), Dorothia zedlerae MOULLADE, Gaudryina reichel BAR-
TENSTEIN, BETTENSTAEDT and BOLLI, Lenticulina (Lenticulina) 
crassa (ROEMER), Lenticulina (Margimdinopsis) djajjaensis (SIGAL). 
Lenticulina (Lenticulina) ouachensis striata FLANDRIN, MOULLADE 
and PORTHAULT, Haplophragmoides, vocontianus MOULLADE, Verneulli-
noides neocomiensis (MJATLIUK), Verneullinoides filiformis (BERTHE-
LIN), Bigenerina clavellata LOEBLICH and TAPPAN, Nodosaria sceptrum 
REUSS, Dentalina cylindroides REUSS, Dentalina siliqua REUSS, Spirillina 
minima SCHACKO, Spirillina neocomiana MOULLADE, Epistomina (Brotzenia) 
ornata (ROEMER), Epistomina (Brotzenia) djaffaensis (SIGAL). 

In the sense of new knowledge ( G a š p a r i k o v á, — M i c h a l í k — S á l a j 
— V a š í č e k , 1983) the author proposes to range the sequence assigned to the 
uppermost Hauter iv ian so far to the Barremian. i. e. the Hauter iv ian/Barremian 
boundary would be at the base of the Pseudothurmannia angulicostata Zone 
( = Angulicostata balearis). 

As a consequence of this proposal we range the sequence with Holcodiscus 
caillaudi, so far considered as the Barremian base (see M e m m i. 1981), to 
tne higher part of the Lower Barremian. In the areas of Zaghouan (Dj. Stäa, Dj . 
Chama). Dj. Oust. Oued Zarga and the area of Enfidaville the base of this zone 
is very well defined by appearance of the species: Lingidogavelinella sigmoi­
costa barremiana (BETTENSTAEDT) and Hedbergella sigali MOULLADE. 

The mighty Barremian sequence several 100 m thick with two distinct passa­
ges of the flyschoid sequence is divided in detail on the basis of microfauna 
and contains rich associations of foraminifers (see S a l a j , 1969. 1975. 1980; 
M a a m o u r i - S a 1 a j , 1978). 

In the whole area of the Tunisian t rough as well as in the nor thern par t of 
the Eastern Tunisian platform the top Barremian layers of t h e pelagic sedi­
ments are represented by thin-splintering black, part ly b i tuminous limestones 
4—15 m containing Barremites (Barremites) sp.. Karsteniceras sp., Leptoceras 
costidiscus (D'ORBIGNY) and Leptoceras sp. (S t r á n i k et al., 1974; S a l a j . 
1980), which belong to the top of the Leptoceras puzosianum Zone (M e m m i. 
1981) and correspond to the Leupoldina pustulans Zone defined by S a l a j . 
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1975. The following important planktic species appear h e r e : Leupoldina pustu­
lous BOLLI, Leupoldina cabri (SIGAL) and Hastigerinoides alpina, SIGAL. 

Barremian — Aptian boundary 

From the immediate Barremiam — Aptian boundary, 3 m below appearance 
of Deshayesites deshayesi (D'ORBIGNY), the index fossil of the Lower Aptian 
zone of equal name, besides the above mentioned species passing into the Aptian, 
Planomalina (Globigerinelloides) ferreolensis (MOULLADE), the index species of 
the Lower Aptian zone of equal name, appears. 

In the lowermost Aptian from more important benthic foraminifers are found: 
Tritaxia pyramidata REUSS, Dorothia trochus (D'ORBIGNY), Lenticulina (Len-
ticulina) nodosa (REUSS), Lenticulina (Lenticulina) ouachensis multicel-
la BARTENSTEIN, BETTENSTAEDT and BOLLI, Lenticulina (Lenticu­
lina) praegaultina BARTENSTEIN, BETTENSTAEDT and BOLLI, Len­
ticulina (Astacolus) incurvata (REUSS), Vaginulina truncata REUSS, Fron-
dicularia cordai REUSS, Conorotalites bartensteini intercedens BETTENSTA­
EDT, Conorotalites bartensteini aptiensis BETTENSTAEDT, Lingulogavelinella 
sigmoicosta barremiana (BETTENSTAEDT) and Episomina (Epistomina) aff. 
carpenteri REUSS. 

Aptian — Albian boundary 

The best profiles in the Tunisian Atlas for solving of this boundary are the 
areas of Dj . Fkir ine (Dj. Douamess) and Zaghouan (Dj. Ech Chama, Zaghouan) 
(see B a j a n i k et al., 1977; M e n č í k et al.. 1978; S á l a j , 1980). 

In the uppermost Aptian (Clansayesian) together with Ticinella raynaudi SI­
GAL and Hedbergella rohri (BOLLI) the following species are found: Tristix 
excavatum REUSS, Gaudryina reicheli BARTENSTEIN, BETTENSTAEDT and 
BOLLI, Spiroplectinata complanata (REUSS), Gyroidina injracretacea MORO-
ZOVA, Pleurostomella barroisi BERTHELIN, Pleurostomella subnodosa REUSS, 
Pleurostomella obtusa BERTHELIN, Epistomina (Brotzenia) charlottae VIEAUX, 
Discorbis loassoeioizi D J A F F A R O V and AGALAROVA, Anomalina (Anomalina) 
agalarovae VASILENKO and Anomalina (Gavelinella) rudis REUSS. 

The lower boundary of the Albian is determined by appearance of the species 
Ticinella roberti GANDOLFI sensu R e i c h e 1 and Haplophragmoides nonioni-
noides (REUSS). These species are accompanied mainly by the following species: 
Planomalina (Globigerinelloides) benlonensis (MORROW), Hedbergella globi­
gerinelloides (SUBBOTINA), Ano7nalina (Gavelinella) ammonoides REUSS, Ano­
malina (Gavelinella) intermedia BERTHELIN, Anomalina (Gavelinella) rudis 
REUSS, Haplophragmoides cushmani LOEBLICH and T A P P A N and Discorbis 
ivassoexoizi DJAFFAROV and AGALAROVA. 

In the thin section of Lower Albian micritic l imestones we are also finding: 
Colomiella recta BONET and Colomiella mexicana BONET. 

The Biostratigraphic results and conclusions 

The microbiostratigraphic results in the Tunisian. Atlas distinctly confirm 
thai in detailed zonation of the individual Lower Cretaceous stages (proposed 
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as hypostratotypes, see S a 1 a j , 1980 p. 176—177) and determinat ion of bounda­
ries not only planktic but also benthic foraminifers m a y be used successfully as 
it has been proved in various areas of the Tethyan and Boreal realms. 

1. Because the Jurassic-Cretaceous boundary i n Tunisia was alredy studied 
in detail by M e m m i and S a l a j (1973) and S á l a j (1978, 1980), we are 

not dealing wi th this problem and refer to t h e quoted works of the mentioned au­
thors. It is only necessary to stress that for small forms of the species Tintinnop-
sella carpathica (MURGEANU and FILIPESCU) a new subspecies name should 
be introduced. 

2. In t h e upper par t of t h e Berriasian Tintinnopsella carpathica — Spirillina neo-
comiana Zone, represented by t h e tintinolid Calpionellopsis simplex Subzone 
(R e m a n e, 1969), m a n y distinct above mentioned Lower Cretaceous species 
appear, the most i m p o r t a n t species of them is mainly Lenticulina (Lenticulina) 
nodosa (REUSS), the occurence of which from the Upper Berriasian was mainly 
proved by B a r t e n s t e i n (1974, 1976 b, c, 1977) and A u b e r t and B a r-
t e n s t e i n (1976). As the index species of the zone of equal n a m e it was defined 
by M o u 11 a d e (1974) (originally described as t h e nodosa — busnardoi Zone — 
at the Lower — Upper Valanginian boundary — cf. M o u 11 a d e, 1966). B a r-
t e n s t e i n (1976 a) puts this zone as t h e Suprazone II (Toco and Cuche Fms.) 
into relation with the Barremian to the lower part of the Upper Aptian. The 
author proposes to put this Lenticulina (Lenticulina) nodosa Interval Zone for 
Tunisia (pelagic facies) into relation with the Calpionellopsis simplex Subzone 
(see S a l a j , 1975). Its lower boundary is determined by appearance of t h e species 
Lenticulina (Lenticulina) nodosa and the upper boundary by appearance of the 
species Epistomina (Hoeglundina) caracolla BARTENSTEIN and BRAND and 
Epistomine (Brotzenia) ornata (ROEMER), which appear synchronously from 
the Valanginian base, as was just proved in Tunisia for the first t ime (localities 
Temple des Eaux, Oued Guelta, cf. S t r á ž n i k — M e n č í k — M e m m i — 
S á l a j , 1974; S á l a j , 1975 - Addis Ababa 1972. 1980). For this reason they 
were established as t h e index species of the zone of equal n a m e for the Lower 
Valanginian. 

Their synchronous appearance from t h e Upper Valanginian is pointed out 
by B a r t e n s t e i n , B e t t e n s t a e d t and K o v a t c h e v a (1971) and 
B a r t e n s t e i n (1976 b) and somewhat later B a r t e n s t e i n (1976 c, 1977) 
and A s c o l i in B a r t e n s t e i n (1976 c) proved thei r presence from the 
Valanginian base or in NW G e r m a n y the species Epistomina (Hoeglundina) ca­
racolla was already found in t h e uppermost Berriasian. In Tunisia in the upper­
most Berriasian t h e subspecies of the species Epistomina (Hoeglundina) cara­
colla, Epistomina (Hoeglundina) caracolla anterior BARTENSTEIN and BRAND, 
was found only. 

3. During lne Upper Valanginian to the above mentioned species are coming 
the species Epistomina (Brotzenia) djaffaensis SIGAL and Lenticulina (Lenti­
culina) ouachensis SIGAL, index species of a zone of equal n a m e defined in 
Tunisia ( S a l a j , 1975). They are species described by S i g a l (1952) from 
North Africa. The last mentioned species is considered by B a r t e n s t e i n and 
B o l l i (1957, 1973) as the itndeoc species of the zone of equal name, charac­
teristic of the Middle-Upper Barremian or B a r t e n s t e i n (1976 a) pust it 
in the function of Suprazone I into relation with t h e Barremian — t o lower 
part of the Upper Aptian. Appearance of the species Lenticulina (Lenticulina) 
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ouachensis from the uppermost par t of the Lower Valanginian or from the 
Upper Valanginian is mentioned by M o u l l a d e (1974); M e m m i and M a a -
m o u r i {1974) and B a r t e n s t e i n ([1977). We remark tha t in the Lower 
Valanginian of Tunisia the occurrence of this species has not been confirmed 
so far. 

Characteristic of the uppermost Valanginian in Tunisia is appearance of the 
species Lenticulina (Lenticulina) eichenbergi, as is known from many other 
areas ( M o u l l a d e , 1974; B a r t e n s t e i n , 1976 b, c, 1977). For this reason 
S a l a j and M a a m o u r i (in M e m m i and M a a m o u r i, 1974) also 
established an interval zone of equal name for the uppermost Valanginian. 

4. The Hauter ivian base is mainly determined by appearance of the species 
Caucasella handousi n. sp. and Caucasella hoterivica (SUBBOTINA) from 
planktic foraminifers and from benthic foraminifers the species Lenticulina 
(Marginulinopsis) djaffaensis SIGAL, originally described from the Hauterivian 
of Algeria by S i g a l (1952), and Haplophragmoid.es vocontianus MOULLADE 
appear ( M o u l l a d e , 1966,1974). 

The presence of the species Caucasella handousi n. sp. in the Lower to Upper 
Hauterivian permits to establish a new planktic Lower Hauter ivian zone, the 
Caucasella handousi I. Z. Its base is determined by appearance of the species 
Caucasella handousi n. sp. The upper boundary is determined by appearance of 
Lingulogavelinella sigmoicosta sigmoicosta (TEN DAM). It is equivalent to the 
benthic Lenticulina (Marginulinopsis) djaffaensis Zone, defined by S a 1 a j and 
M a a m o u r i (in M e m m i and M a a m o u r i , 1974). We remark that in 
neither case the occurrence of the species Lenticulina (Marginulinopsis) djaffa­
ensis SIGAL in the Upper Valanginian could be proved at Tunisian profiles, 
from which i t is mentioned by B a r t e n s t e i n (1977). The max imum occur­
ence of this species is in the Upper Barremiam (in the Silesites seranonis Zone) 
and it is not passing into the Aptian. 

5. The Upper Hauter ivian planktic zone Caucasella hoterivica I. Z. because 
the occurrence of the species Caucasella hoterivica (SUBBOTINA) is proved 
from the Hauter ivian base, should be defined as a Part ia l Range Zone, the base 
of which is determined by appearance of the species Lingulogavelinella sigmoi­
costa sigmoicosta (TEN DAM), which begins to appear in the Upper Hauter i ­
vian (B a r t e n s t e i n and B e t t e n s t a e d t , 1962; B a r t e n s t e i n, 1976 b, 
1977). 

It is confirmed that Hedbergella infracretacea (GLAESSNER) appears from 
the base of the Angulicostata balearis Zone. For this reason we propose to use 
the Hedbergella infracretacea Zone and to put it into relation wi th the Anguli­
costata balearis Zone. It is a modification of the zone formerly defined by 
S a l a j (1969; S á l a j , 1980, p. 41). Its lower boundary is determined by 
appearance of the species Hedbergella infracretacea (GLAESSNER), the upper 
boundary is defined by appearance of the species Clavihedbergella sigali (MOUL­
LADE). This zone is at the same t ime equivalent to the benthic foraminifer 
Miliammina sproulei — Uvigerinammina moesiana Zone ( S a l a j , 1980). 

6. The Clavihedbergella sigali ( M o u l l a d e , 1974) Zone, originally defined 
as Hedbergella sigali ( S a l a j — Addis Abbaba 1972), begins from the base of 
the Holcodiscus caillaudi Zone and reaches the uppermost par t of the Hetero-
ceras astieri Zone; e. i. even the base of a l ternat ion of limestones and marls 
(separating the lower flyschoid sequence from the upper, both belonging to the 
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Upper Barremian) . In the frame of this zone successively the index specie-; 
of the individual benthic subzones appear : Lingulogavelinella sigmoicosta bar-
remiana (TEN DAM), Epistomina (Epistomina) hechti BARTENSTEIN, BET-
TENSTAEDT and BOLLI and Conorotalites bartensteini bartensteini (BETTEN-
STAEDT) (S a 1 a j , 1975). Lingulogavelinella sigmoicosta barremiana (TEN 
DAM) begins to appear at the base of the Holcodiscus caillaudi Zone, in its 
middle par t Epistomina (Brotzenia) hechti appears and in its upper par t and 
in the underlie!' of the limestone bar r (Dj. Oust and missing in the area of 
Zaghouan and represented by marls), corresponding to the already Upper Bar­
remian zone wi th Hemihopiites feraudianum (M e m m i, 1981; S t r á n i k et 
al., 1974). This sequence of al ternat ing limestones and marls or marls, similarly 
as the overlying lower flyschoid formation (samples No 20 a, 21, 22, 22 a. 22 b. 
23 a, 24, 25) belonging to the ammonite Heteroceras astieri Zone with rich 
macrof auna (M e m m i, 1981; S t r á n i k et al., 1974; S á l a j . 1980) corres­
ponds in microfauna to the essential par t of the Conorotalites bartensteini bar­
tensteini Zone. 

7. The al ternation of limestones aod marls (Dj. Stäa — samples 243, 237, 238, 
247, 247 a. Dj . Ech Chama - samples 1768-1752. Dj Oust - samples 25-26 
( S a l a j , 1980), separat ing the lower flyschoid sequence from the upper belongs 
as to macrofauna to the uppermost par t of the Heteroceras astieri Zone (M e m-
m i, p. 180) but in microfauna corresponds to the Clavihedbergella subcretacea 
Zone and the whole Conorotalites bartensteini intercedens Subzone. 

8. The overlying upper flyschoid sequence as well as 4—15 m thick overlying 
thin-splintering black par t ly bi tuminous limestones surely belong to the Bar­
remian, the Leptoceras puzosianum Zone (M e m m i, 1981; S t r á n i k et al.. 
1974; S á l a j . 1980). 

The flyschoid sequence belongs in microfauna to the Epistomina (Brotzenia) 
spinulifera — Hedbergella seminolensis Subzone: the index forms of this zone 
in the area of Dj. Ech Chama begin to appear a l ready in the uppermost par t 
of the underlying al ternation of limestones and marls. Whether this passage 
7 m hick in this area already belongs to the Leptoceras puzosianum Zone, has 
not been confirmed. 

9. The uppermost Barremian belongs to the Leupoldina pustulans Zone ori­
ginally defined by S a l a j (1972). It can be put into relation with the Leupol­
dina protuberans Zone defined by B o 11 i (1959), related to the Lower-Upper 
(not uppermost) Aptian, later A u b e r t and B a r t e n s t e i n (1976) put it 
into relation wi th the uppermost Barremian — lowermost Aptian. L o n g o r i a 
(1974) similarly as the author considers the species Leupoldina protuberans 
as a synonym of the species Leupoldina cabri (SIGAL). The Leupoldina cabri 
Zone defined by L o n g o r i a is put into relation with the lowermost par t 
of the Upper Aptian. In the sense of this author as well as of many other 
(Mo u H a d e . 1966. 1974; S i g a 1, 1952. 1967 a. o.) the representat ives of the 
genus Leupoldina or of the genus Schackoina are not found in the Barremian 
and Lower Aptian. 

The first occurrence of the representat ives of these genera as well as of 
other representat ives of planktic genera in the uppermost Barremian and Lower 
Aptian is without doubt. Moreover, I stress that in this period the Tunisian 
trough was maximally deepened for the first t ime in the Lower Cretaceous 
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with ideal oceanic conditions suitable for development of so pretentious planktic 
species as were just these representat ives of planktic genera. We remark that 
many representatives of planktic genera, mentioned by B o i l i (1959) and 
mainly L o n g o r i a (1974) from the Leupoldina protuberans Zone or Leupol­
dina cabri Zone, are already found in the uppermost Barremian proved by 
ammonites. They are the following species: Leupoldina protuberans BOLLI. 
Leupoldina cabri (SIGAL), Leupoldina reicheli (BOLLI), Hastigerinoides alpina 
SIGAL, Globigerinelloides saundersi (BOLLI), Globigerinelloides blowi (BOLLI), 
Globigerinelloides duboisi (CHEVALIER), Globigerinelloides cepedai (OBRE-
GÔN), Globigerinelloides gottisi (CHEVALIER), Hedbergella infracretacea 
(GLAESSNER) and Hedbergella kuhryi LONGORIA. Benthic foraminifers are 
not represented in this zone. 

10. In the Lower Aptian (Bedoulian) Planomalina (Globigerinelloides) ferreo-
lensis Zone two subzones, of Conorotalites bartensteini aptiensis and Anoma-
lina (Gavelinella) complanata, are distinguished. When also the subspecies Co­
norotalites bartensteini aptiensis (BETTENSTAEDT) is known in the upper­
most Barremian (B a r t e n s t e i n; 1976 b, c, 1977), it may be considered as 
an Aptian index species in Tunisia, regarding to the fact that it is not found 
in uppermost Barremian deep-water sediments. 

11. The Planomalina (Globigerinelloides) algeriana (CUSHMAN and TEN 
DAM), an index species of the zone of equal name equally as the subspecies 
Epistomina (Brotzenia) spinulifera polypioides (EICHENBERG), an index sub­
species of the subzone of equal name, appear already in the uppermost Lower 
Aptian underlying the Lower Bedoulian of the Aconeceras nisum Zone (area 
of Zaghouan, Dj. Fki r ine ; see S t r á n i k et al., 1974; M e m m i, 1981). The 
occurrence of the species Planomalina (Globigerinelloides) algeriana (CUSH­
MAN and TEN DAM) is generally mentioned already in the Upper Gargasian 
(Mo u H a d e , 1966; S i g a 1, 1966.1977; G o r b a c h i k and K r e c h m a r , 
1969; L o n g o r i a , 1974). 

12. The species Biglobigerinella barri BOLLI, LOEBLICH and TAPPAN, the 
index species of the zone of equal name defined by B o l l i (1966), begins to 
appear already in the upper layers of the Gargasian of the Aconeceras nisum 
Zone (of the area of Dj . Oust; M e m m i, 1981). wha t is in full agreement 
with the knowledge of G u i l l a u m e , B o l l i and B e c k m a n n (1972). 

13. The significant Clansayesian species Ticinella raynaudi SIGAL. Ticinella 
rohri BOLLI and Discorbis ivassoeivizi DJAFFAROV and AGALAROVA appear 
as early as the uppermost Gargasian, already belonging to the flyschoicl facies 
and proved by abundant ammonites of the Subnodosocostatum Zone (M e m m i, 
1981; S t r á n i k et al., 1974). The author adjusts the Hedbergella roberti — 
Discorbis wassoewizi Zone, originally defined by S a l a j and S a m u e l (1966), 
as the Hedbergella rohri — Discorbis wassoeioizi Zone as a consequence of the 
taxonomie problem connected wi th Hedbergella roberti. In the Upper Clan­
sayesian the species Epistomina (Brotzenia) charlottae (VIEAUX) appears, the 
index species of the zone of equal name, originally defined by S a l a j and 
S a m u e l (1966). 

14. In the Albian Ticinella roberti (GANDOLFI) sensu R e i c h e 1, Thalman-
ninella subticinensis GANDOLFI and Thalmanninella ticinensis (GANDOLFI), 
the index species of the individual zones successvely appear. It will be neces-
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Fig. 2 a, b, c. Caucasella handousi n. sp. x 150, x 175 (b). 

sáry to pay more at tention to the vertical range of benthic species in future, 
regarding to the relatively rich associations of foraminifers and to the possibi­
lity of their application for detailed microbiostratigraphical subdivision of the 
Albian. 

Systematic description 

Superfamily Globigerinacea CARPENTER, PARKER and JONES, 1862 
nom. correct. LOEBLICH and TAPPAN, 1961 

Family Caucasellidae LONGORIA, 1974 
Genus Caucasella LONGORIA, 1974 

Caucasella handousi n. sp. 

T y p e s p e c i e s : Figured in Fig. 2 a, b, c and deposited in the collections 
of the Dionýz Štúr Inst i tute of Geology in Bratislava, No T-10. 

D e n o m i n a t i o n : to the honour of Dr. H. H a n d o u s, Director General 
Technique Office National de Mines, Tunis, Tunisia. 

T y p e l e v e l : Layer of marls overlying the first l imestone bank in the 
sequence of Lower Hauter ivian limestones (Sample No 10 a) in the area of Dj . 
Oust, Tunisia. 

T y p e l o c a l i t y : Djebel Oust, excursion locality of the 6th African Micro-
paleontological Colloquy. 

M a t e r i a l : 20 specimes coming from Sample 10 a. 
D i a g n o s i s : Caucasella with quadra te outline wi th 4 globular chambers 

in the last whorl, separated by deeply depressed radial curved sutures on the 
umbilical side. Fig. 2 a, b, c. 

D e s c r i p t i o n : Test small, coiled in a very low to planar trochospire 
consisting of two and half whor ls ; peripheral marg in quadra te lobate; four 
chambers in the last whorl, increasing quadral ly in size as added; chambers 
globular, somewhat ovoidal on both spiral and umbilical sides, separated by 
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deeply incised sutures ; chambers typical ovoidal in peripheral view; sutures 
radial, slightly curved on both spiral and umbilical sides; wall fine-perforate, 
surface smooth; pr imary aper ture highly arcuate, extm-umbilical-umbilical , 
bordered by an imperforate, very nar row imperforate flap; umbilicus circular, 
deep. 

D i a m e t e r : 0.30 m m ; height 0.1 mm. 
R e m a r i k : The phylogenically younger Upper Hiauterivian species Cau-

casella hoterivica (SUBBOTINA) differs from Caucasella handousi n. sp. in a 
medium — to highly coiled strochospire. 

S t r a t i g r a p h i c r a n g e : It is found in the Lower Hauter ivian sequence 
of the area of Djebel Oust. 

Translated by J. Pevný 

P l a t e 1 

Fig. 1. Ammodiscus rotalarius LOEBLICH and TAPPAN x 150. No. Z-264 a. Djebel 
Ech Chama. Upper Gargasian (documentation see S a l a j , 1980, p. 53, Fig. 20). 
Fig. 2. Haplophragmoides vocontianus MOULLADE x 100. No. 10 a. Djebel Oust 
(documentation see S a l a j , 1980, p. 182, Fig. 61). Base of Hauterivian. 
Fig. 3. Textularia textularoides (REUSS) x 80. No. Z-l a. Frejd Sach (Djebel Zaghouan 
area, see S a l a j 1980, p. 17, Fig 4). Berriasian. 
Fig. 4. Textularia bettenstaedti BARTENSTEIN and OERTLI x 70. No. Z-264 a. Djebel 
Ech Chama. Upper Gargasian. 
Figs. 5, 6. Tritaxis fusca (WILLIAMSON) x 70, x 80. No. Z-264 a. Djebel Ech Chama. 
Upper Gargasian. 
Fig. 7. Gaudryina chettabaensis SIGAL x 50. No. Z-l c. Frejd Sach. Upper Berriasian. 
Fig. 8. Dorothia oxycona (REUSS) x 120. No. Z-l a. Frejd Sach. Berriasian. 
Fig. 9. Heterostomella chettabaensis SIGAL x 90. No. Z-l a. Frejd Sach. Upper Ber­
riasian. 
Fig. 10. Dorothia zedlerae MOULLADE x 110. No 12. Djebel Oust. Lower Haute­
rivian. 
Fig. 11. Dorothia kummi ZELDER x 100. No. 12. Djebel Oust. Lower Hauterivian. 
Figs. 12, 13. Dorothia hauteriviana MOULLADE x 50. No. 10 a. Djebel Oust. Base 
of Hauterivian. 
Fig. 14. Cibicides djaffaensis SIGAL x 90. No. Z-l c. Frejd Sach. Upper Berriasian. 
Figs. 15, 16. Lingulogavelinella sigmoicosta barremiana (BETTENSTAEDT) x 120, 
x 100. No. Z-264 a. Djebel Ech Chama. Upper Gargasian. 
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P l a t e 2 

Fig. 1. Lenticulina (Lenticulina) ouachensis ouachensis SIGAL x 100. No. 11. Djebel 
Oust. Lower Hauterivian. 
Fig. 2. Lenticulina (Lenticulina) excentrica CORNUEL x 40. No. Z-l a. Frejd Sach. 
Berriasian. 
Fig. 3. Lenticulina (Lenticulina) eichenbergi BARTENSTEIN and BRAND x 140. No. 
10 a. Djebel Oust. Base of Hauterivian. 
Fig. 4. Frondicularia parkeri REUSS x 80. No. Z-264 h. Djebel Ech Chama. Upper 
Gargasian. 
Fig. 5. Flabelinella al'f. didyma (BERTHELIN) x 100. No. 10 a. Djebel Oust. Base of 
Hauterivian. 
Fig. 6. Lenticulina (Marginulinopsis) collinsi MELLON and WALE x 70. No. 17. Djebel 
Oust. Top of Hauterivian. 
Fig. 7. Nodosaria obscura REUSS x 110. No. 17. Djebel Oust. Top of Hauterivian. 
Fig. 8. Lenticulina (Saracenaria) scitula (BERTHELIN) x 70. No. U-l b. Frejd Sach. 
Berriasian. 
Fig. 9. Dentalina pseudonana DAM x 40. No. Z-264 a. Djebel Ech Chama. Upper 
Gargasian. 
Fig. 10. Lenticulina (Saracenaria) trunculata (BERTHELIN) x 80. No. Z-l a. Frejd 
Sach. Berriasian. 
Fig. 11. Lagena aff. sulcata (WALKER and JACOB) x 150. No. Z-l a. Frejd Sach. 
Berriasian. 
Fig. 12. Vaginulina kochii ROEMER x 70. No. Z-l a. Frejd Sach. Berriasian. 
Fig. 13. Vaginulina duckcreckensis TAPPAN x 50. No. Z-264 g. Djebel Ech Chama. 
Upper Gargasian. 
Fig. 14. Vaginulina arguta REUSS x 90. No. 10 a. Djebel Oust. Base of Hauterivian. 
Fig. 15. Conorboides hojkeri (BARTENSTEIN and BRAND) x 100. No. Z-16. Frejd 
Sach. Berriasian. 

P l a t e 3 

Fig. 1. Lenticulina (Lenticulina) aff. pulchella (REUSS) x 80. No. 10 a. Djebel Oust. 
Base of Hauterivian. 
Fig. 2. Lenticulina (Lenticulina) acuta (REUSS) x 100. No. 10 a. Djebel Oust. Base 
of Hauterivian. 
Fig. 3. Lingulina sadeki SAID and BARAKAT x 80. No. Z-1785. Djebel Ech Chama. 
Lower Gargasian. 
Fig. 4. Spiroplectammina macfadyeni SAID and BARAKAT x 70. No. Z-264 a. Djebel 
Ech Chama. Upper Gargasian. 
Fig. 5. Triplasia emslandensis emslandensis BARTENSTEIN and BRAND x 65. No. 
Z-264 a. Djebel Ech Chama. Upper Gargasian. 
Fig. 6. Tritaxia pyramidata REUSS x 80. No. Z-264 a. Djebel Ech Chama. Upper Gar­
gasian. 
Fig. 7. Caucasella hoterivica (SUBBOTINA) x 250. No. 10 a. Djebel Oust. Base of 
Hauterivian. 
Fig. 8, 9. Caucasella hoterivica (SUBBOTINA) x 100. No. 10 a. Djebel Oust. Base of 
Hauterivian. 
Fig. 10. Leupoldina pustulans (BOLLI) x 160. No. Z-1760 a. Djebel Ech Chama. Base 
of Bedoulian. Leupoldina pustulans Zone of the Uppermost Barremian of Lowermost 
Bedoulian. 
Fig. 11. Planomalina (Globigerinelloides) saundersi BOLLI x 120. No. Z-1760 a. Djebel 
Ech Chama. Leupoldina pustulans Zone of the Uppermost Barremian to Lowermost 
Bedoulian. 
Fig. 12. Clavihedbergella bolli (LONGORIA) x 160. No. Z-1760 a. Base of Bedoulian. 
Fig. 13. Clavihedbergella kuhryi (LONGORIA) x 160. No. Z-1760 a. Base of Bedoulian. 



FORAMINIFERS OF THE TUNISIAN ATLAS 

P l a t e 1 

595 



596 S Á L A J 

P l a t e 2 



F O R A M I N I F E R S OF THE TUNISIAN ATLAS 597 

P l a t e 3 



598 SÁLAJ 

REFERENCES 

AUBERT, J. - BARTENSTEIN, H., 1976: Lenticulina (L.) nodosa additional observat­
ions in the world-wide Lower Cretaceous. Bulletin de Centres de Recherche, Explor­
ation et Production Elf-Aquitaine 10, 1, pp. 1—33. 

BAJANÍK, S. - BIELY, A. - MENClK.. E. - SÁLAJ, J. - STRANÍK, Z., 1977: Carte 
géologique de la Tunisie á 1/50 000, feuille no 35, Dj. Zaghouan et notice explicative. 

Serv. Géol. Tunisie, pp. 1—70. 
BARTENSTEIN, H., 1976 a: Foraminiferal zonation of the Lower Cretaceous in 

North West Germany and Trinidad, West Indies — an attempt. Neu. Jb. Geol. 
Paläont, Abh. (Stuttgart), 3, pp. 187-191. 

BARTENSTEIN, H., 1976 b: Practical applicability of a zonation with benthonic 
foraminifera in the worlwide Lower Cretaceous. Geol. Mijnb., 55, pp. 83—86. 

BARTENSTEIN, H., 1976 c: Benthonic index Foraminifera in the Lower Cretaceous 
of the Northern hemisphere between East Canada and North West Germany. 
Erdol u. Kohle (Berlin), 29. 6, pp. 254-256. 

BARTENSTEIN. H., 1977: Stratigraphic parallelisation of the Lower Cretaceous in 
the northern hemisphere. Ziciniatian with benuhic index foraminifera. Newsdett. 
Stratigr. (Leiden), 6/1, pp. 30-41. 

BARTENSTEIN, H., 1978: Paleontological zonation. Parallelisation of the Lower Cre­
taceous stages in North West Germany with index ammonites and index micro-
fossils. Erdôl u. Kohle. (Berlin), 31, 2, pp. 65—67. 

BARTENSTEIN, H. - BETTENSTAEDT. F. - KOVATCHEVA, T., 1971: Forami-
niferen des bulgarischen Barréme. Fin Beitrag zur weltweiten unterkreide — Strati-
graphie. Neu. Jb. Geol. Paläont., Abh. (Stuttgart), 139,2, pp. 125-162. 

BARTENSTEIN, H. - BOLLI, H. M., 1957: Die Foraminiferen der Unterkreide von 
Trinidad. Teil I. Eclogae. geol. Helv. (Basel), 50 1, pp. 5-67. 

BARTENSTEIN. H. - BOLLI, H. M., 1977: The foraminifera in the Lower Cretaceous 
of Trinidad, West Indies. Part 4: Cuche Formation, upper part. Eclogae. geol. Helv. 
(Basel), 70, 2, pp. 543-574. 

BARTENSTEIN, H. - BRAND. E., 1951: Mikropaläontologische Untersuchungen zur 
Stratigraphie des nordwestdeutschen Valendis. Abh. Senckenberg. naturforsch. 
Gesell. (Zurich), 485, pp. 239-336. 

BOLLI, H. M., 1959: Planktonic Foraminifera from the Cretaceous of Trinidad. B. 
W. I. Bull. Amer. Paleont, 39, 179, pp. 257—277. 

BUSNARDO, E. - MEMMI, I., 1972: La série infracrétacée du Bjebel Oust (Tu­
nisie). Not. Serv. Géol. (Tunis), 38, pp. 49—61. 

FUCHS, W., 1971: Eine alpine Foraminiferenfauna des tieferen Mittel-Barréme aus 
den Drusbergschichten von Ranzenberg bei Hohenems in Voralberg. Abh. Geol. 
Bundesanst., 27, pp. 1—49. 

GORBACHIK, T. - KRECHMAR. V.. 1969: Raschlenenie apt-allbskich otloženij Kry-
ma po planktonnym foraminiferam. Vest. Mosk. Univ., Ser. Geol. (Moskva), 3. 
pp. 46-56. 

GUILLAUME, H. A. - BOLLI, FI. M. - BECKMANN, J. P., 1972: Estratigrafia del 
Cretaceo interior en la Serrania del Interior, Oriente de Venezuela. Mem. IV. 
Côngr. Geol. Venezolano, 3, 5. pp. 1619^1658. 

FIOEDEMAECKER, Ph. J., 1982: Reconsideration of the stratigraphic position of the 
boundary between the Berriasian and the Nemausian (= Valanginian sensu stricto). 
Rijksmusem Geol. Min, pp. 1—21. 

LONGORIA, J. F., 1974: Stratigraphic, morphologic and taxonomie studies on Aptian 
planktonic foraminifera. Rev. esp. Micropaleont. Num. extraordinario (Madrid), 
pp. 7—107. 

MAAMOURI, A.-L. — SALAJ. J., 1978: Subdivision microbiostratigraphiques du 
Crétacé inférieur du Djebel Oust (Tunisie septentrionale). Actes VIC Coll. Afr. 
Micropal. - Tunis 1974. Ann. Mines Géol. (Tunis), 28, 2, pp. 91-101. 

MALUMIAN, N. - MASIUK, V., 1975: Foraminiferos de la formation Pampa Rincon 
(Cretacico inferior), Tierra del Fuego, Argentina. Rev. esp. Micropaleont. (Madrid), 
7, 3, pp. 579-660. 

MENCÍK, E. - STRANÍK, Z. - SALAJ, J., 1978: Carte géologique de la Tunisie, 
echelle: 1/50 000, feuille no 42, Djebel Fkirine, Notice explicative. Serv. Géol. Tu­
nisie, pp. 1—53. 



FORAMINIFĚRS OF THE TUNISIAN ATLAS 599 

MEMMI, L., 1965: Sur quelques Ammonites du Valanginien de l'Oued Guelta, Tu-
nisie. Bull. Soc. géol. France (Paris), 7, 7, pp. 833-838. 

MEMMI, L... 1969: Elements pour une biostratigraphie de l'Hauterivien du "Sillon 
Tunisien". Not Serv. Géol. Tunisie, pp. 41—50. 

MEMMI, L., 1979: Historique et actualisation du Crétacé inférieur de Tunisie septen-
trionale. Not. Serv. Géol. Tunisie, 45, pp. 45—53. 

MEMMI. L., 1981: Biostratigraphie du Crétacé inférieur de la Tunisie nord-orientale. 
Bull. Soc. géol. France (Paris), 7, t. XXIII, 2, pp. 175-183. 

MEMMI, L. - MAAMOURI, S.-L., 1974: Crétacé inférieur du Djebel Oust. Livret-
-Guidé des excursion — VIe Coll. Afr. Micropal., Serv. Géol. Tunisie, pp. 21—39. 

MEMMI, L. — SALAJ, J., 1975: Le Berriasien de Tunisie. Succession de faunes 
dAmmonites. de Foraminifěrs et de Tintinoidiens. Coll. sur la limite Jurassique-
-Crétacé, Lyon-Neuchätel 1973. Mem. B.R.G.M., 86, pp. 58—67. 

MOULLADE, M., 1966: Etude stratigraphique et micropaléntologique du Crétacé 
inférieur de la '"Fose vocontienne". Document Lab. Géol. Fac. Sci. Lyon, 15, 2. 
pp. 1-369. 

MOULLADE. M.. 1974: Zones des Foraminifěrs du Crétacé inférieur mésogéen. C. R. 
Acad. Sci. 278 (D), pp. 1813-1816. 

NEAGU, T., 1975: Monographie de la faune des foraminiferes Eocrétacés du coloir 
de Dimbovicioaza, de Codlea et des Monts Persani (couches de Carhaga). Mém. 
Inst. géol. géophys. Univ. (Louvain), 25, pp. 1—141. 

REMANE, J., 1969: Les possibilités actuelles pour une utilisation stratigraphie des 
Calpionelles (Protozoa incartae sedis Ciliata?). Proc. I s t Conf. Plank. Microíossils. 
Geneva 1967, 2, pp. 559—573. 

SAID, R. — BARAKAT. M. G., 1957: Lower Cretaceous foraminifera from Khashm 
el Mistan, northern Sinai, Egypt. Micropaleontology (New York), 3, 1, pp. 39—47. 

SALAJ, J., 1969: Zones planctiques du Crétacé et du Paléogěne de Tunisie. Not. Serv. 
géol. (Tunis), 30, pp. 32-37. 

SALAJ, J.. 1975: Contribution ä la microbiostratigraphie du Mésozoique et du Ter-
tiaire de la Tunisie septentrionale. V Coll. Afr. Micropaléont. Addis Ababa, Avril 
1972. Rev. Esp. Micropaléont. Monogr. (Madrid), pp. 703—783. 

SALAJ, J., 1976: Benthic zonation of the Lower Cretaceous of the Djebel Zaughouan 
Region Tunisian Eastern Atlas. First International Symp. Benth. Foram., Halifax 
1975. Proceedings, 1, pp. 501—507. 

SALAJ, J., 1980: Microbiostratigraphie du Crétacé et du Paléogěne de la Tunisie 
septentrionale et orientale (Hypostratotypes tunisiens). Dionýz Štúr Inst. Geol. 
(Bratislava), pp. 1-238. 

SIGAL, J.. 1952: Apercu stratigraphique sur la micropaléontologie du Crétacé. 19 
congr. Geol. Internát., Monographies Régionales, l c Série, Algérie, 26, pp. 3—45. 

SIGAL. J., 1966: Contribution ä une monographie des Rosalines. I. Le genre Ticinella 
REICHEL, souche des Rotalipores. Eclogae geol. Helv. (Basel), 59, 1, pp. 185-217. 

SIGAL, J., 1977: Essai de zonation du Crétacé méditerranéen ä ľaide des foramini­
feres planctoniques. Géol. Méditerr., 4, 2, pp. 99—108. 

STRANÍK. Z. - MENČIK, E. - MEMMI, L. - SALAJ. J., 1974: Biostratigraphie du 
Crétacé inférieur de lAtlas tunisien oriental. Not. Serv. géol. (Tunis), 41, pp. 
65-85. 

SUBBOTINA, N. N., 1953: Globigerinidy, Hantkeninidy i Globorotaliidy. Trudy 
VNIGRI, Nov. ser. (Leningrad), 76, pp. 3-239. 

Review E. KOHLER Manuscript received April 10. 1984 




