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ABSTRACT - A detailed biostratigraphical study of 700 Early Cretaceous 

age Tunisian samples from 16 geological outcrop sections were dated by 

calcareous nannoplankton and planktonic foraminifera. They have allowed the 
recognition of an overall stratigraphical distribution pattern of the foraminifera. 
This pattern is compared to those known in Crimea-Caucasus, Azerbaijan, 

Central North Sea and Speeton (North Yorkshire, England) and globally. Newly 

proposed taxa are; Blefuscuiana speetonensis Banner and Desai tunisiensis 

new subspecies, Blowiella moulladei, new species, Alanlordella new genus, 

Alanlordella banneri new species. 
Key words - Hauterivian-Aptian planktonic foraminifera, new taxa, Tuni- 

sia, western and central Tethys. 

INTRODUCTION 

In this paper, the planktonic foraminifera gathered within the Suborder Globigerinina are 

considered to comprise three superfamilies: the Heterohelicacea, which are non-umbilicate, 
biserial or triserial, the umbilicate, trochospiral/planospiral/streptospiral Globigerinacea 

(calcitic) and Favusellacea (aragonitic). The investigation reported here deals primarily with 

one family of the Globigerinacea - the Praechedbergellidae - which has members characterized 

by being microperforate, nonmuricate, nonpustulate and nonspinose - their test surfaces being 

either smooth or furnished with perforation-cones (unlike any other Globigerinacea but 
reminiscent of some Heterohelicacea, such as Cassigerinella, Gumbelitria, etc.). The 

Praehedbergellidae typify the planktonic faunas of the Early Cretaceous, and may have been 

the first holoplanktonic foraminifera (Banner and Desai, 1988). 

The family is known throughout the tropical-subtropical Early Cretaceous world, but much 

of its early history is known from North Africa. The Tunisian outcrops have yielded a great 

deal of new data, and these are summarised here and compared to other data available from 

Tethys (in publications and from personal investigation). The most comprehensive published 
studies of Tunisian-Algerian Praehedbergellidae have been those of Sigal (1952), Salaj (1980, 

1984), Bellier and Chitta (1981), Ben Haj Ali (1987) and BouDagher-Fadel et al. (1995a,b). 

All the Tunisian material studied in the present paper came from 16 outcrop sections (locations 

given in BouDagher-Fadel et al., 1995a); the sections were collected by Drs Sissingh and 
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Schréder for the Shell Exploration Petroleum Co. Ltd. but the samples were prepared by the 

current author and their ages were confirmed biostratigraphically by calcareous nannofossils 

(Bown, in BouDagher-Fadel et al., 1995a). The Tunisian samples covered ages from Berriasian 

to Cenomanian; Praehedbergellidae were found to characterise Hauterivian to Albian sediments. 

The Tunisian planktonic foraminifera have now been compared with those from north- 

east England (Speeton, Banner and Desai, 1988) and the central North Sea (Banner, Copestake 

and White, 1990). Additionally, Dr. T.N. Gorbatchik (with the collaboration of M.D. Simmons), 

supplied samples and specimens from the Ukraine (Crimea, Kacha River, Simferopol, 

Krasnaja), Russia (Makarievo), Azerbaijan and Dagestan. All the specimens figured in this 

article are deposited in the Natural History Museum, London, and registered there as NHML 

PF specimens. 

PHYLOGENY AND NOMENCLATURE 

In this paper, both generic and specific distinctions are drawn where recognisable 

morphological characters can be used to define taxa which are biostratigraphically limited 

and useful. If a skeletal character is common to several individuals but only over a limited 

interval of geological time, then it is believed that the gene pool which produced the character 

existed neither before nor after this time interval - in other words, the limited stratigraphy 

shows that if genetically distinct species have some common morphological characteristics 

over a limited time interval only, then these species may be gathered into some supraspecific 

group (a genus, for example). The result is that assessment of the taxonomic worth of test 

morphology has an objective, measurable basis, and that the resulting taxa are stratigraphic 

tools. 

The Praehedbergellidae are considered to contain the trochospiral Prachedbergellinae 

(ancestral to the macroperforate, muricate, planospiral Planomalinidae). With the development 

of muricae, muricocarinae could develop, but the microperforate Prachedbergellidae had neither 

of these. 

The stratigraphically earliest genus of the Praehedbergellinae was Gorbachikella, whose 

species sometimes comprise the whole globigerine assemblage in Tunisian samples ranging 

in age from the Early Hauterivian to Barremian and even the Aptian. This trochospiral, smooth 

genus was the only member of its family to have an intraumbilical aperture; it is known from 

the Cuche Formation of Trinidad (Bolli, 1959, as Globigerina) and the La Pefia Formation of 

northern Mexico (Longoria, 1974, as Caucasella), but it appears to be absent in more northerly 

Tethys, both in its central and northwestern areas, and, of course, in areas north of Tethys 

proper. 
Gorbachikella was immediately followed stratigraphically by the widespread 

Praehedbergella (Late Hauterivian to Late Aptian), which was characterized by an intra- 

extraumbilical primary aperture but which still had only four chambers abutting the umbilicus 

ventrally. This genus is of low diversity in Tunisia, but it is rich in species numbers in northerly 

areas (e.g., the North Sea area, Ukraine and.Russia). 

Blefuscuiana was the immediate descendant of Praehedbergella, and distinguished from 

it by its gain of five, or six or seven chambers ventrally; it is known from beds as old as Early 

Barremian in the North Sea area (Banner et al., 1993) and in the Crimea, where it can range in 

age up into the Late Cretaceous at least (Banner and Desai, 1988) but it does not become 

common in Tunisia until the Aptian is reached. 
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Lilliputianella was derived from its immediate ancestor, Blefuscuiana, by heightening 

and radial elongation of its trochospiral chambers. The Late Cretaceous Clavihedbergella, the 

hedbergellid genus with which it has often been confused, is a later homeomorph. 

Lilliputianella first evolved in Tunisia in the latest Early Barremian, an appearance which 

coincides with those elsewhere in Tethys (e.g. Neagu, 1975), but it first occurred in the North 

Sea area at the beginning of the Aptian (Banner et al. 1993) a late appearance which emphasises 
its more palaeotropical preference and late migration northwards. 

Lilliputianella became geographically widespread in the more southerly areas of Tethys 

(e.g. Longoria, 1974), unlike the other descendant of Blefuscuiana, the streptospiral 
Wondersella, which is unknown in North Africa and appears to have been confined to the 
latest Aptian seas, with anoxic bottom waters, of south-central Tethys (Banner and Stank, 

1988). 
The adoption of a planospiral mode of coiling gave rise to the Schackoininae; the first 

genus of this subfamily was Blowiella, especially species with four-chambers in the last whorl, 

as in their immediate ancestors (species of Praehedbergella). Such forms of Blowiella first 

appeared in the Late Barremian of Tunisia, and were soon (in the Early Aptian) joined by 

species with five chambers in the last whorl - both forms occur together in the southern 

Caribbean (Bolli, 1959) and the genus persists in Tunisia until the Late Aptian. Blowiella 

appears to have been a genus of ecologically restricted occurrence, as it is absent in the central 

North Sea area (Banner ef al., 1993) although it is present in the early Late Aptian of its 

English border (Banner and Desai, 1988) and is rich in species-number in the Caucasus 

(BouDagher-Fadel et al., 1995d, in press). 

Radial elongation and increased height of the chambers of Blowiella gave rise to Leupoldina 
in the latest Early Aptian of Tunisia, and then, by narrowing of these radial elongations into 

tubulospines, to Schackoina itself in the Late Aptian. Although distinction between the species 

of these very diverse genera is very difficult and controversial, the biostratigraphic value of 
the ranges of the genera themselves has long been recognized transglobally. 

Less has been made of the other, quite different descendants of Blowiella. A marked increase 

in the number of chambers in the last whorl (to seven or many more), with a great widening of 

the umbilici, lenthening of the portici (which become draped backwards from almost all 

chambers of the last whorl) and lateral compression of the test, gave rise to Globigerinelloides 

in the Late Aptian. Paratype G. algerianus (the type species) and topotype G. ferreolensis (as 

figured by Moullade, 1961) show that this genus is also microperforate and nen-muricate 

(although it commonly develops perforation cones on the periphery of the earliest chambers 

of the last whorl). However, it has long been known that much larger, macroperforate 

homeomorphs existed (the two forms were contrasted by Banner and Desai, 1988, pl.9, figs 

7,8 and 9, but with uncertain nomenclature); they are now called Alanlordella, new genus, 

and are now known to be the earliest members of the Planomalinidae, the planospiral analogues 

of the Hedbergellidae. Alanlordella evolved independently from “Blowiella” bentonensis in 
the Albian (as described late in this paper) and rapidly gained muricae (e.g. A. praebuxtorfi). 

These muricae, on the periphery of the test, developed into the unique, peripheral muricocarina 
of Planomalina itself, in the late Albian. 

All these taxa, known from Tunisia, have their regional and global ranges shown in text- 

fig. 1. The global ranges depicted have been synthesized from all known published records, as 

well as personal observations made on extra-Tunisian material. However, the ranges given for 

several of these species by Coccioni and Premoli Silva (1994) are exception; these are widely 
different from the ranges given by all other authors, and must therefore be treated with caution. 
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Fig. 1- Stratigraphical distribution of Early Cretaceous planktonic foraminifera in Tunisia compared to. 

their occurrence globally (no Favusella species have been recorded in the Hauterivian to upper Aptian 

of North Africa, either in this or other published work. All the records from North Africa in that 

stratigraphical interval are of the Praehedbergellidae) 
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It is noted that the samples studied by Coccioni and Premoli Silva were not collected by these 

authors (or even by other foraminfera workers) and trans-sample contamination (before, during 
or even after collection) cannot be discounted. 

SYSTEMATIC PALAEONTOLOGY 

Class Foraminifera J.J. Lee, 1990 

Order Globigerinida Lankester, 1885 

Superfamily Globigerinacea Carpenter, Parker and Jones, 1862 
Family Praehedbergellidae Banner and Desai, 1988 

Genus Gorbachikella Banner and Desai, 1988 

Gorbachikella anteroapertura BouDagher-Fadel et al., 1995 

P1.1, figs 11-12 

1995a Gorbachikella anteroapertura BouDagher-Fadel et al. (in press). 

1995d_  Gorbachikella anteroapertura BouDagher-Fadel et al., pl.1, fig.4 (in press). 

Type Material: holotype, NHML PF52999 

Locality of holotype: SS94, Beauvoir I, Early Barremian. 

Remarks: This species is characterized by having an almost flat spiral side, with four 
chambers in each whorl, a smooth test and an intraumbilical aperture but facing anteriorly. 

Gorbachikella anteroapertura was found in Beauvoir I (SS74-101), Djebel Ech Chama 

(SS646), Djebel Ech Chenanrafa (SS356.354,355,360,364), Djebel Staa (SS195, SS204), 

Djebel Oust II (SS309, 432), Djebel Oust III (SS597, 607, 622, 635, 638), Oued Guetta (SS740). 

Range: Late Hauterivian, Barremian and into the Early Aptian. 

Gorbachikella depressa BouDagher-Fadel et al., 1995 

P1.1, figs 8-10 

1984 Caucasella hoterivica (Subbotina) (sic.), Salaj, pl.3, figs 7-9. 

1987 Caucasella hauterivica (Subbotina), Ben Haj Ali, pl.1, figs 13-15. 
1995a Gorbachikella depressa BouDagher-Fadel et al., pl.3, figs 1-4. (in press). 

1995d_  Gorbachikella depressa BouDagher-Fadel et al., pl.1, fig.3 (in press). 

Figured material: paratype, NHML PF52993 

Locality of figured material: SS101, Beauvoir I, Early Barremian. 

Remarks: This species is characterized by having a high spire, a smooth test and a very 
low symmetrical axiointraumbilical aperture. 

Gorbachikella depressa was found in Beauvoir I (SS74-101), Djebel Oust I (SS305,309), 

Djebel Oust IIT (SS597, 607, 622, 638), Djebel Staa (SS195) and Oued Guetta (SS749). 

Range: Hauterivian and Barremian. 
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Gorbachikella grandiapertura BouDagher-Fadel et al., 1995 

PL1, fig.7 

1995a Gorbachikella grandiapertura BouDagher-Fadel et al., pl.4, figs 1-5 (in press). 

Type Material: paratype, NHML PF52995 

Locality of paratype: SS93, Beauvoir I, Early Barremian. 

Remarks: This species is characterized by having a very convex spiral side, five chambers 
in the first whorl which reduces to four chambers in the whorl in the last two whorls, a smooth 
test and an axiointraumbilical slightly assymetrical arch. 

Gorbachikella grandiapertura was found in Beauvoir I (SS74-101), Djebel Ech Chama 

(SS646), Djebel Oust II (SS432), Djebel Staa (SS195). 

Range: Hauterivian and Barremian. 

1959 
1974 
1988 
1995a 

1995d 

Gorbachikella kugleri (Bolli, 1959) 

pl.l, figs 1-6 

Globigerina kugleri Bolli, p.270, pl.23, figs3-5. 

Caucasella hoterivica (Subbotina), Longoria, p.49, pl.11, figs 9-11; 14-16. 
Gorbachikella kugleri (Bolli), Banner and Desai, p.151, pl.2, fig.2. 

Gorbachikella kugleri (Bolli), BouDagher-Fadel et al., pl.2, figs 1-5 (in press). 

Gorbachikella kugleri (Bolli), BouDagher-Fadel et al., pl.1, figs 1-2 (in press). 

Figured material: NHML PF52986, NHML52988-89. 

Locality of figured material: SS74, Beauvoir I, Late Hauterivian. 

Remarks: This species is characterized by having four chambers per whorl throughout, a 
smooth test and an axiointraumbilical aperture of semi-circular shape with a thin rim which 
projects only slightly. 

Gorbachikella kugleri was originally described from the Cuche Formation of Trinidad 

and was believed by Bolli (op. cit.) to range from the Barremian Toco Formation to the Late 

Aptian Upper Cuche Formation. 

Gorbachikella kugleri ranges in Tunisia throughout the Hauterivian-Barremian and up to 

the Early Aptian. 

Range: Hauterivian, Barremian to Early Aptian. 

1966 
1980 
1985 
1991 
1991 
1993 

1995d 

Genus Praehedbergella Gorbatchik and Moullade, 1973 

Praehedbergella sigali sensu stricto (Moullade, 1966) 

emend. Banner, Copestake and White, 1993 

Pl. 2, figs 1-2 

Hedbergella (Hedbergella) sigali Moullade, p.87-88, pars, pl.7, figs 21,24-25 (non 20,22,23). 

Hedbergella sigali Moullade, Salaj, p.41-42, 45, 47-49, p.13, figs 1,2. 
Hedbergella sigali Moullade, Caron, p.59, fig. 25 (22a-b, non 21a-c). 

Hedbergella sigali Moullade, Altiner, p.170, pl.14, figs 8-17. 
Clavihedbergella sigali (Moullade), Mesejnikov, p1.64, fig.3. 

Praehedbergella sigali sigali (Moullade), Banner, Copestake and White, p.7, pl.2, figs 2a-c. 

Praehedbergella sigali s.s. (Moullade), BouDagher-Fadel et al. (in press). 

Locality of figured material: SS707, Temple Des Eaux, Early Barremian. 
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Remarks: This species is characterized by having 4 to 4_ subglobular chambers in the 

last whorl (highest part of each chamber being in the middle of its length), becoming much 

higher in the youngest specimens, and a narrow aperture. The strict form of this species was 

described from Haute-Alpes, southeastern France. It was also recorded from Tunisia (Salaj, 

1990), Turkey (Altiner, 1991), Crimea (Mesejnikov, 1991) and the Central North Sea 

(Bannner, Copestake and White, 1993) In this study, similar forms are found in the Early 

Barremian of Tunisia (sample SS707, section Temple Des Eaux), in the Late Barremian of 

the Kacha River, SW Crimea, and with higher chambers in the youngest Early Aptian 

(samples SS356-SS358, Djebel Ech Chenanrafa) of Tunisia. 

Praehedbergella sigali s.s. ranges from the Early Barremian to the Early Aptian. 

Genus Blefuscuiana Banner and Desai, 1988 

Blefuscuiana aptiana (Bartenstein) orientalis BouDagher-Fadel et al., 1995 

P1.2, figs 3-4 

1986 Hedbergella aptica (Agalarova), Gorbatchik, p.49, p.234, pl-XIV, figs 4,5 (not figs 2,3). 

1993 Blefuscuiana aptiana (Bartenstein) implana Banner, Copestake and White, p.10, pl.7, fig.2 (paratype), 

(not fig. 3, holotype). 

1993 Blefuscuiana aptica (Agalarova), Shahin, p.421, p1.5, fig.3. 

1995b _ Blefuscuiana aptiana (Bartenstein) orientalis BouDagher-Fadel et al., pl.2, figs 3-7, pl.3, figs 1-3 (in 

press). 

1995d  Blefuscuiana aptiana (Bartenstein) orientalis BouDagher-Fadel er al., p1.3, figs 2-3 (in press). 

Locality of figured material: SS760, Oued Guetta, Early Aptian. 

Remarks: B. aptiana orientalis differs from B. aptiana aptiana in having perforation 

cones. It was found in the Bardawil area, northern Sinai in Egypt (Shahin, 1993), in the 

North Sea area (Banner, Copestake and White, 1993), in Tunisia (BouDagher-Fadel et al., 

1995b, in Northeastern Azerbaijan (BouDagher-Fadel et al., 1995b), and in SW Crimea 

(BouDagher-Fadel et al., 1995d). Itranges from the Late Barremian to the early Late Aptian. 

Blefuscuiana gorbachikae (Longoria, 1974) 

Pl.2, fig.5 

1974 Hedbergella gorbachikae Longoria, p.56-58, pl.15, figs 1-16. 

1985 Hedbergella gorbachikae Longoria, Caron, p.31, 59, figs 25.8-9. 

1986 Hedbergella gorbachikae Longoria, Gorbatchik, p.94, pl.16, figs 1,2. 

1988 Blefuscuiana gorbachikae (Longoria), Banner and Desai, p.160, pl.5, figs 8-12. 

1993 Blefuscuiana gorbachikae (Longoria), Banner, Copestake and White, p.11, pl.6, figs 3a-c. 

1993 Blefuscuiana gorbachikae (Longoria), Shahin, p.422, pl.5, fig.4. 

1995d  Blefuscuiana gorbachikae (Longoria), BouDagher-Fadel er al., pl.3, figs 5-7. 

Locality and of figured material: SS354, Djebel Chenanrafa, Early Aptian. 

Remarks: This species is characterized by having later chambers strongly overhanging the 

umbilicus. 

B. gorbachikae was first described from Mexico, southeastern France and Spain (Longoria, 

1974). This form was found in the Early Aptian (SS354, Djebel Chenanrafa) and Early Albian 

(SS538, Beauvoir VI) of Tunisia and the Early Aptian of Azerbaijan, and in the Early to Late 

Aptian of of Kacha River, Crimea (BouDagher-Fadel et al., 1995d). 

Stratigraphy: Early Aptian to Early Albian. 
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Blefuscuiana speetonensis Banner and Desai tunisiensis n. subsp. 
P1.2, figs 6-7 

Type locality of holotype: SS538, Beauvoir VI, Early Albian. 

Diagnosis: This subspecies differs from B. speetonensis speetonensis in having a more 

involute spiral side with more curved intercameral sutures on the spiral side and an apertural 

porticus extending right over the periphery and reaching the last three chambers of the last 

whorl on the spiral side. 

Description: Test about 0.28mm in diameter, a low trochospire with five to six chambers 
in the last whorl. The spiral side is almost completely involute and concave. Last three chambers 
show a beginning of asymmetry, highest in their posterior part. The sutures. are depressed, 
curved on the spiral side and virtually radial on the umbilical side. The aperture is a low arch, 
has a porticus throughout its length, broadest posteriorly. The surface of the test is smooth, 
microperforate except for the umbilical shoulders, which may be imperforate. 

Remarks: This subspecies is morphologically advanced beyond that shown by the type 

material of speetonensis in that the intra-extra umbilical aperture.extends over the periphery 
of the last chamber of the previous whorl, with the portici encroaching onto the spiral side. 

This is apparent even up to the last 3 chambers of the final whorl. In such a case, the portici 
of the 2 or 3 chambers remain visible on the spiral side. The wholly septal aperture links 

chamber to chamber and is closed to the exterior on the spiral side (except in the last chamber 
of all). B. speetonensis tunisiensis derives (in the Early Albian) from the Late Aptian species 

_ speetonensis in becoming more involute, concave dorsally and in developing its later porti- 

ci on the spiral side. The gradual evolution from the microperforate, evolute spiral side in 

B. speetonensis to the more involute spiral side in B. speetonensis tunisiensis leads to the 

multichambered involute but macroperforate forms of the Albian such as Alanlordella (P1.2, 

figs 10-11). 

Range: Early Albian. 

Genus Lilliputianella Banner and Desai, 1988 
Lilliputianella kuhryi (Longoria, 1974) 

, Pl. 4, fig. 7 

1974 Hedbergella kuhryi Longoria, p.60, pl.14, figs 1-3; 4-6. 
1984 Clavihedbergella kuhryi (Longoria), Salaj, p.594, pl.3; fig. 13. 

1988 Lilliputianella kuhryi, Banner and Desai, p.169, p1.8, fig.5. 

Figured material: NHML PF5314 

Locality of figured material: SS358, Djebel Chenanrafa, Early Aptian. 

Remarks: This species is distinguished by its radially ovoid, pointed and radially compressed 

last three chambers and by its very broad shallow umbilicus. 

It was first described from the upper part of the Leupoldina cabri zone of Spain. Salaj’s 
specimens were obtained from Tunisian strata referred to the basal part of the Bedoulian 

(Early Aptian). Banner and Desai’s specimens were from the early Late Aptian of Speeton, 

belonging to the upper part of the cabri zone. It was found in the latest Early Aptian of Djebel 
Ech Chenanrafa. 

Range: Early to Late Aptian. 
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Family Schackoinidae Pokorny, 1958 

Genus Blowiella Kretzchmar and Gorbatchik, 1971 

emended Banner and Desai, 1988 

“Blowiella” bentonensis (Morrow, 1934) 

Pl. 3, figs 1-9; pl.4, fig. 6 

1934 Anomalina bentonensis Morrow, p.201, pl.30, figs 4a-b. 

1957 Planomalina caseyi Bolli, Loeblich and Tappan, p.24, pl.1, figs 4-5. 
1964 Globigerinelloides caseyi (Bolli, Loeblich and Tappan), Low, p.122-123. 
1966 — Planomalina (Globigerinellodes) caseyi (Bolli, Loeblich and Tappan), Salaj and Samuel, p.161, pl.6, 

fig.la-b. . 

1967 Globigerinelloides bentonensis (Morrow), Pessagno, p.275, pl.76, figs 10-11. 
1967 Globigerinelloides caseyi (Bolli, Loeblich and Tappan), Pessagno, p.276, pl.49, figs 2-5. 
1977 Globigerinelloides bentonensis (Morrow), Masters, p.404, pl.10, figs 2-3. 

1977 Globigerinelloides cushmani (Tappan), Masters, pl.10, fig.1. 
1977 Globigerinelloides bentonensis (Morrow), Carter and Hart, p.27-28, pl.1, fig.11; pl.2, figs 19,20. 
1980 Planomalina (Globigerinelloides) bentonensis (Morrow), Salaj, Figs 11, 13, 21, 22 23. 
1981 Globigerinelloides bentonensis (Morrow), Hart et al., p.198, pl.7.13, figs 7-9. 
1987 Globigerinelloides bentonensis (Morrow), Ben Haj Ali, p.86. 

1987 Globigerinelloides eaglefordensis (Moreman), Ben Haj Ali, pl.4, figs 14-15. 

Figured Material: NHML PF53140, 53144. 

Locality of figured material: Djebel Chenanrafa, SS364, latest Early Aptian. 

Description: Test planospiral, about 0.21-0.36mm at its maximum diameter, biumbilicate; 
6 to 7 chambers in the last whorl, globular, almost as high as broad, increasing rapidly in size; 
sutures depressed radial; aperture interiomarginal, equatorial, symmetrical, extending laterally 
into each umbilicus for half of the last whorl, furnished with portici; wall smooth, not muricate, 
but macroperforate in the early part of the last whorl; the macroperforations are visible only in 
the early part of the whorl, but the later chambers retain the microperforations of this species 
ancestors. In some specimens, later in the Early Albian, the antepenultimate chamber develops 
a tubulospine (see P1.4, fig.6) like Schackoina. 

Remarks: I retain the separate genus Blowiella because of its Barremian-Aptian range and 
Globigerinelloides because of its Late Aptian- Early Albian range, and “B”. bentonensis is a 
morphologically intermediate form; the umbilici are broader than Blowiella but not as broad 
and evolute as the typical Globigerinelloides, and the portici are not as elongated as those of 
the true Globigerinelloides. This species is therefore termed “Blowiella’”. It differs from 
Globigerinelloides ferreolensis in having fewer chambers in the last whorl, a more involute 
umbilicus, macroperforations visible in the early part of the last whorl, and in lacking the long 
portici typical of the genus Globigerinelloides. It is an intermediate form, gradually acquiring 
macroperforations in the early test thus leading to the fully macroperforate, sometimes keeled 
Planomalinidae (see Alanlordella; a further paper dealing with this problem in detail is in 
preparation). 

Anomalina eaglefordensis, considered by Carter and Hart (1977) to be a senior synonym 
of this species, was confirmed as a benthonic species (Pessagno, 1967, Low, 1964) and all the 
planktonic individuals referred to it were placed in “G.” caseyi. “G.” caseyi was first described 
from the Albian Gault Clay of England. However, after examination of topotype material, 
Carter and Hart (1977, p.28) rejected caseyi using G. bentonensis for the Late Albian and 
Cenomanian forms found in the British succession. 

Ihave matched the present material with topotypes of “Blowiella” caseyi from the Arlesey 
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(Cambridgeshire) Gault Clay Formation, and these have been matched with “G.” caseyi Bol- 

li, Loeblich and Tappan, and with “G.” bentonensis (Morrow). The Tunisian and the English 
specimens are identical in that the last formed chambers are still microperforate (like the 

ancestral Blowiella) but the early chambers of the last whorl have become macroperforate. 

This species is transitional from microperforate Blowiella to the macroperforate Planomalina 

and Alanlordella. In these two genera muricae begin on the early chambers of the last whorl 
and are absent on the later chambers. This evolution is clearly protogenetic in that the 
morphological features of the adult ancestors are recapitulated in the latest stages of life while 

the newly evolved characters (macroperforations, muricae...) appear in the early stages of 

ontogeny during evolution. They later extend to all growth stages, and with the acquisition of 

muricae become true Alanlordella. On the other hand, the umbilicus of “B.” bentonensis is 

wider than in typical Blowiella but it has not reached the > great width of typical 
Globigerinelloides or Alanlordella. 

I agree with Carter and Hart (1977) and Hart et al. (1981) that “B” bentonensis arose from 

Blowiella, but the species of immediate ancestry has yet to be determined. 

“B.” caseyi was first described from the Late Albian to the Early Cenomanian (Carter and 

Hart, 1977 and Hart et al. 1981) but in Tunisia it occurs in beds as old as latest Early Aptian. 

This is another example of the stratigraphically earlier appearance of species in low latitudes, 
and a later appearance in more northerly areas. 

In Tunisia, it was found in the latest Early Aptian (SS364), in the Early Albian (SS 534, 

Beauvoir IV), and in the Albian-Early Cenomanian (SS166-177, Beauvoir III) 

Range: latest Early Aptian- Albian- Early Cenomanian. 

Blowiella moulladei n. sp. 
P14, figs 1-2 

1988 Blowiella saundersi (Bolli), Banner and Desai, p.173, pl.9, figs 4-6. 

Holotype: NHML PF5314. 
Type locality of holotype: SS 356, Djebel Ech Chenanrafa, latest Early Aptian. 

Derivation of name: In honour of Prof. M. Moullade, in recognition of his work on 

Cretaceous planktonic foraminifera and help in providing specimens. 

Description: Test of about 0.21mm diameter, planospiral, biumbilicate, chambers ovoid, 

higher in their posterior part than anteriorly; aperture interiomarginal, equatorial, symmetrical, 
extending laterally into each umbilicus, and bordered with a porticus; wall smooth, 
microperforate. 

-Remarks: This species is distinguished in having asymmetrically high chambers, higher in 

their posterior part. When the chambers become radially very elongated but still retain their 

characteristically asymmetric shape, Blowiella evolves into the younger form Claviblowiella 

saundersi (see BouDagher-Fadel, 1995d, pl.5, figs 3-4, 7). The latter with extreme, broad 

radial elongatiom was first described from the Late Aptian of the Maridale Formation (Bolli, 

1959, fig.11, Masters, 1977, fig.6) and Crimea (Gorbatchik, 1986, fig.4). 

Blowiella moulladei was obtained from the latest part of the Early Aptian (SS355-356, 

Djebel Chenanrafa). Similar specimens of this species were figured from the upper part of the 

L. cabri zone of N.E. England by Banner and Desai (1988, p1.9, figs 4-6) but were given the
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name of B. saundersi. 

Range: Latest Early Aptian to early Late Aptian. 

Genus Globigerinelloides Cushman and Ten Dam, 1948 

Globigerinelloides ferreolensis (Moullade, 1961) 

P).2, figs 8-9 

1961 Biticinella ferreolensis Moullade, p.14, pl.1, figs 1-5. 1966 Globigerinelloides ferreolensis (Moullade), 

Moullade, p.123, pl.9, figs 1-3. 
1974 Globigernelloides ferreolensis (Moullade), Longoria, p.84, p15, figs 7-8, pl.8, figs 1-3, 8-15, pl.14, figs 7-8, 

01.27, figs 3,4,12. 

1981 Globigerinelloides ferreolensis (Moullade), Bellier and Chitta, p.42, pl.2, figs 13-15. 
1986 Globigerinelloides ferreolensis (Moullade), Gorbatchik, pl. XXIX, fig.1. 
1987 Globigerinelloides ferreolensis (Moullade), Ben Haj Ali, p.83, pl.1, figs 1-2. 
1991 Globigerinelloides ferreolensis (Moullade), Altiner, pl.16, fig.1. 

1993 Globigerinelloides ferreolensis (Moullade), Shahin, p.430, pl.6, fig.2. 

Locality of figured material: SS534, Beauvoir VI, Late Aptian. 

Remarks: This species is distinguished by its completely planispiral and microperforate 
test which lacks a keel. It differs from the younger taxon G. algerianus only in the smaller 

number of chambers in the last whorl of the former. While G. ferreolensis has 8 chambers in 
the last formed whorl, G. algerianus has a larger number of chambers, 10 to 12 in the same 

whorl. The gradual morphological change between the two forms is consistent throughout the 

samples in Crimea and Tunisia. It arises rapidly from the equally planispiral but much less 
compressed form Blowiella blowi (see BouDagher-Fadel et al., 1995d). 

G. ferreolensis was first described from the Early Gargasian (earliest Late Aptian) of La 

Dréme, France. It was found in the Late Aptian of Tunisia (Bellier and Chitta, 1981, Ben Haj 

Ali, 1987), Crimea (Gorbatchik, 1986), Turkey (Altiner, 1991) and Egypt (Shahin, 1993). In 

this study, it was found in the Late Aptian of Tunisia and Crimea. 

Range: Late Aptian. 

Genus Leupoldina Bolli, 1957 emended Banner and Desai, 1988 
Leupoldina gr. cabri (Sigal, 1952) 

P1.4, figs 8-9 

1952 § Schackoina cabri Sigal, p.20-21, fig. 18. 
1981 Schackoina cabri Sigal, Bellier and Chitta, p.42, pl.3, figs 22-28. 
1985 Schackoina cabri Sigal, Caron, fig.35-1-4. 
1987 Schackoina cabri Sigal, Ben Haj Ali, p.83, pl.3, figs 4-10. 

1988 — Leupoldina gr. cabri (Sigal), Banner and Desai, p.176, pl.10, figs 1-8. 

1995d Leupoldina gr. cabri (Sigal), BouDagher-Fadel et al., pl.5, figs 8-9. 

Figured material: NHML PF53146. 

Locality of figured material: Beauvoir VI, SS534, Late Aptian. 

Remarks: This species is evolute and is characterized by having 4 to 5 chambers in the last 
whorl, which develop broad extensions. Although, the mode of coiling seems to vary between 
and within individuals the chamber extensions are typical of Leupoldina, always gradually 
tapering from the chamber of origin. This is unlike Schackoina species where the extensions, 

which appear even within the first whorl of chambers, are narrow tubulospines. Some specimens 
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of Leupoldina cabri have, at the ends of the radial chamber extensions, bulbous terminations 
(see BouDagher-Fadel et al., 1995d, pl.5, fig.9). 

Leupoldina cabri is cosmopolitan. It was first described from the Aptian of Djebel 

Rhazouane in Tunisia. It has been reported from Trinidad, Haute Alpes (Longoria, 1985), 

Mexico (Caron, 1985), Speeton (Banner and Desai, 1988, p.173-174), Tunisia (Bellier and 

Chitta, 1981, Ben Haj Ali, 1987) and Crimea (Gorbatchik, 1985, BouDagher-Fadel er al., 

1995d). In this study, it was found in the Late Aptian (Beauvoir VI, SS532-534) and the Early 

Albian (Beauvoir III, S$118) of Tunisia. , 

Range: Late Aptian to Early Albian. 

Leupoldina protuberans Bolli, 1957 

P14, figs 3-5 

1957 Leupoldina protuberans Bolli, p.277, pl.2, figs 1-13. 

1986 — Leupoldina protuberans Bolli, Gorbatchik, pl.XXVII, fig.1. 

Figured material: NHML PF53143. 

Locality of figured material: Djebel Chenanrafa, SS356, Early Aptian. 

Remarks: This form consists of four to five chambers in the last whorl, each elongated 

with a globular extension. 

Leupoldina protuberans was first described from the Early Cretaceous (Aptian to Albian) - 

of Trinidad. Gorbatchik (1986) figured this species from the Late Aptian of the Kacha River 
in the Crimea. In this study it was found in the latest Early Aptian (SS356-358, Djebel 
Chenanrafa). 

Range: Latest Early Aptian to Late Aptian. 

Genus Schackoina, 1932 

Schackoina reicheli Bolli, 1957 

PL4, figs 10-11 

1957 Schackoina reicheli Bolli, p.275, pl.1, figs 8-10. 

1986 Leupoldina reicheli (Bolli), Gorbatchik, pl.XXVIIL, fig.3. 

Figured material: NHML PF53147, 53148. 

Locality of figured material: Beauvoir V1, SS534, Late Aptian. 

Remarks: This species is characterized by having 4 elongated chambers in the last whorl 
each ending with one narrow tubulospine, occasionally two at the end of the last chamber. 

I should distinguish between Leupoldina and Schackoina because of their stratigraphical 
distribution (Leupoldina, Aptian-Albian; Schackoina, latest Late Aptian-Maastrichtian). 
However, it is often very difficult to identify brokrn specimens of true Schackoina. The 

specimens illustrated here with broken narrow tubulospines are morphologically true 

Schackoina and are closest to S. reicheli Bolli, 1957, but it is difficult to be certain of their 
specific assignment. 

This species was first described from the Maridale Formation in Trinidad, which was 
considered by Bolli (1957) to span the latest Aptian to Early Albian interval. It was reported 
from the Late Aptian of Krasnaya in Crimea (Gorbatchik, 1986). In this study, it was found in 

_ the latest Aptian-Early Albian of Tunisia (Beauvoir IV, $S534). 
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Stratigraphy: Latest Aptian-Early Albian. 

Family Planomalinidae Bolli, Loeblich and Tappan, 1957 

Genus Alanlordella new genus 

Type species Alanlordella banneri n. sp. 

Derivation of name: The generic name Alanlordella is in honour of Prof. Alan Lord, in 
recognition of his support and constant help throughout the research. 

Description: Test planospiral, nearly involute, chambers globular, sutures depressed, 

wall muricate in early whorls, macroperforate, the macroperforations become sunk into 

perforation depressions (see P1.2, fig.12) and the rims of these depression fuse to give the 

later chambers a cancellate texture. Periphery rounded, sometimes compressed in the early 

stage but never developing a keel. Aperture interiomarginal, equatorial, symmetrical, 

extending laterally into each umbilicus, final aperture and relict apertures are usually 

furnished with portici. 

Remarks: The genus at present is considered to have two species: A. banneri (type species) 

and A. praebuxtorfi Wonders (1975). Alanlordella is different from Globigerinelloides in 

being macroperforate and muricate and from Planomalina in lacking a muricocarina. It 
does not show the biseriality of Biglobigerinella of the Late Cretaceous (Campanian- 

Maastrichtian) (which seems to be restricted only to the United States). 

Alanlordella develops in the Late Aptian from the planospiral, microperforate, sometimes 
with perforation cones, Globigerinelloides by acquiring macroperforations and muricae. 
Then (probably only in the area of the United States) in the latest Aptian and Albian, they 
develop terminal biseriality which is characteristic of Biglobigerinella. However, these 
terminally biserial forms range up into the Campanian-Maastrichtian as (Biglobigerinella 

multispina). They are unique among the Hedbergellidae in their terminal biseriality and their 
latest Cretaceous range and must be distinguished on the generic level from all of the rest. 

Alanlordella should be placed in the Planomalinidae because it is planospiral, compressed 
laterally, macroperforate and never develops perforation cones (which only occur in the 

Praehedbergellidae), but frequently develops muricae. When muricae appear, they first occur 
on the earliest part of the last whorl adjacent to the aperture as in Alanlordella banneri 

(P1.2, figs 10-12), where they could disintegrate the food particles carried by the 

extrathalamous cytoplasm directly to the aperture. By the Cenomanian almost all species of 

the planospiral forms possess muricae on all chambers of the last whorl and a peripheral 

fused muricocarina (or keel). There is a gradual spread of the muricae during Aptian-Albian- 
Cenomanian evolution, from partially murico-carina as in Alanlordella to fully keeled as in 
Planomalina. The transition between these genera is essentially gradual. They are retained 

because of their stratigraphical value. The boundary between them is arbitrary and they 

have been differentiated because of their utility in describing the phylogenetic evolution of 

the Globigerinacea in this part of the Cretaceous (an article tracing this evolution is in 

preparation). The Planomalinidae are planospiral and possess strong muricae (at least on 

the early chambers of the last whorl) and can develop a peripheral murico-carina. Alanlordella 

lacks a murico-carina except on the earliest chambers of the last whorl, and true Planomalina 

has a murico-carina on all chambers of the last whorl. 

Stratigraphy: Albian. 
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Alanlordella banneri n. sp. 
P1.2, figs 10-12 

1987 Globigerinelloides caseyi (Bolli, Loeblich and Tappan), Ben Haj Ali, pl.4, fig.12. 

1987 Globigerinelloides sp., Ben Haj Ali, p1.4, fig.13. 

Holotype: NHML PF53138 

Type locality of holotype: Beauvoir II, $S170, Early Albian. 

Derivation of nane: in honour of Prof. F, Banner, University College London, in recognition 

of his advice and help throughout the researchs, without which the work would not have been 

accomplished. 

Description: Test large, about 0.46-0.55 mm at its maximum diameter, planospiral, early 
whorls compressed; 8 chambers in the last whorl, slightly inflated, narrow, higher than broad, 

increasing gradually in size; sutures slightly curved depressed; wall macroperforate with sharp 
muricae on the early whorls, the macroperforations become deep and the rims of these depressions 
fuse to give a cancellate texture; aperture interiomarginal, equatorial, symmetrical, extending 
laterally into a small umbilicus, relict umbilical apertures are seen along the last three chambers 
of the final whorl; final aperture and relict apertures are furnished with thin portici. 

Remarks: This species differs from “B” bentonensis in having narrower and a higher 
number of chambers, a muricate test with very concentrated macroperforations. It differs 
from Alanlordella praebuxtorfi in lacking muricocarina on the periphery of the early whorls, 
and the much deeper and larger macroperforations. Similar specimens were figured by Ben 
Haj Ali (1987) consecutively as “Globigerinelloides caseyi” and “Globigerinelloides sp” 
from the Late Albian of Sfa Bou Bker in Tunisia. In this study, it is found in the Early Albian 
of Tunisia (Beauvoir III, SS170). 

Range: Early to Late Albian. 

Family Hedbergellidae Loeblich and Tappan, 1961 
Genus Hedbergella Brénnimann and Brown, 1958 

Hedbergella trocoidea (Gandolfi, 1942) 

PL.2, fig.13 

1942 Anomalina lorneiana var. trocoidea Gandolfi, p.99, pl.2, figs la-c, pl.4, figs 2,3, pl.13, figs 2a,b, 5a,b. 

1974  Hedbergella trocoidea (Gondolfi), Longoria, p.69, pl.17, figs 1-16, pl.18, figs 3-5. 
1986 Hedbergella trocoidea (Gandolfi), Gorbatchik, p.93-95, pl. XVI, figs 1-5. 

1987 Hedbergella trocoidea (Gandolfi), Ben Haj Ali, p.83, pLIL, figs 1-3, 9-11. 

1991 Hedbergella trocoidea (Gandolfi), Altiner, p.170, pl.15, figs 7-12. 

1993 Hedbergella trochoidea (Gandolfi) (sic), Shahin, p.423. 

1995¢ Hedbergella trocoidea (Gandolfi), BouDagher-Fadel et al., pl.2, figs 1-9 (including full synonymy, 
in press). 

1995d Hedbergella trocoidea (Gandolfi), BouDagher-Fadel et ai., pl.3, fig.11. 

Figured material: NHML PF53139. 

Locality of figured material: Beauvoir III, $S114, latest Late Aptian. 

Remarks: This species is characterised by having 6 to 7 chambers in the last whorl, a 
convex spiral side and a concave umbilical side with a broad umbilicus. It evolved from 
Blefuscuiana praetrocoidea in the Aptian by acquiring muricae over the early whorls and 
macroperforations (see BouDagher-Fadel et al., 1995c). This species was originally described 

from the Breggia River section of Switzerland by Gandolfi (1942). Unlike its immediate 
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ancestor, B. praetrocoidea, it has a cosmopolitan distribution. It has been reported from Crimea, 

Turkey, Egypt, Tunisia, Bavarian Calcareous Alps, France, Romania, Trinidad, California, 

etc. (see BouDagher-Fadel et al., 1995c). In this study, H. trocoidea was found to first appear 

in the Late Aptian (Beauvoir III, SS114, Beauvoir VI, SS517-538, Djebel Danamers, $S403). 

Stratigraphy: Late Aptian to early Late Albian. 

CONCLUSION 

In the Early Cretaceous the narrow protoAtlantic must have had a thermally stratified 
circulation (although not the thermohaline stratification of the Tertiary) and the upper, warmed 
water must have flowed northwards parallel to the eastern side of the northern American 

continent towards the present British Isles and North Sea area. Extensions of the north-east 

drift may have flowed through what is now southern Europe to the present-day Caucasus- 
Crimea and led to a similarity in the praehedbergellid assemblages of those two northerly 

areas. The north-east currents would have taken water from the tropical protoAtlantic and this 

would have been replaced by an east-west flow through southern Tethys, that is along what is 
now North Africa, towards the Caribbean. This would explain the distribution of Gorbachikella 

in North Africa and the Caribbean only as this genus was not transported north by the North 

ProtoAtlantic western-boundary current. In that current, more climatically tolerant taxa would 

have been transported and would have survived from the Caribbean area to north-west Europe 

and northern Tethys. This explains the distribution of Blowiella, Blefuscuiana, Leupoldina, 

Schackoina, etc., from the present day Caribbean to southern Europe and the Caucasus-Crimea. 

Remnants of this fauna were transported in the Aptian to northern England, the western side 

of an anticyclonic gyre which occupied the area of the North Sea today. The North Sea area 

itself could receive only those taxa which could tolerate cool, subboreal waters: these would 
include abundant Blefuscuiana and Praehedbergella, but the more stenothermal planospiral 

forms (Blowiella, Globigerinelloides, etc.) could not survive there (i.e. in the central North 

Sea area). Therefore I could expect good biostratigraphical correlation with diverse taxa 
occurring from the Caribbean, along the route of the western boundary current and along the 

northern side of the Tethyan Ocean. The extremely eurythermal Gorbachikella assemblages 

of the east-west current system of Southern Tethys would have had very little in common with 
the subboreal assemblages found nowdays in the North Sea and Crimea-Caucasus areas. 

The ranges of the species seem to be somewhat different in present day North Africa, 
Caribbean, North Sea area, and the Caucasus-Crimea. Therefore, and as demonstrated in 

BouDagher-Fadel et al. (1995d), the combination of the global ranges of each species is the 

only possible way to ascertain their total stratigraphical ranges. 

In studying the evolution and distribution of these early Cretaceous planktonic foraminifera, 

however, it becomes clear that the nature and distribution of the taxa followed the same broad 
pattern everywhere. This pattern is represented by a morphological and phylogenetic unity 

within the Hauterivian, Barremian-Aptian assemblages (see BouDagher-Fadel et al., 1995d, 

Fig.2). No Barremian or Early Aptian samples have been found to contain muricate and 

macroperforate Hedbergellidae; only the microperforate, non-muricate Praehedbergellidae 

occur, often with perforation cones. This evolutionary pattern seems to have been repeated 

throughout the history of planktonic foraminifera e.g. the present day Tenuitella is smooth 

and microperforate although micropustulate and lives in the surface waters. 

The Praehedbergellidae first appeared in the Hauterivian. The primal form was 
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Gorbachikella (Hauterivian-Aptian), which (through G. anteroapertura) rapidly gave rise to 

Praehedbergella (also Hauterivian-Aptian e.g. P. handousi, Salaj) itself by acquiring an 

umbilical to extraumbilical aperture, and which became ancestral to all the other Mesozoic 
and Caenozoic Globigerinacea. The first of these was the praehedbergellid Blefuscuiana 
(Barremian-Early Danian), which arose in the Late Barremian by acquiring a larger number 
of chambers (e.g. B. daminiae), with the highest number of chambers occurring in the Late 

Aptian (e.g. B. speetonensis). Blefuscuiana evolve, in the latest part of the Early Barremian 
into the first Lilliputianella (latest Early Barremian into Late Aptian), forms with more radially 

elongated, subglobular, pointed or clavate chambers; It is probable that Lilliputianella evolved 
more than once. The planospiral Leupoldina (Aptian) and Schackoina also evolved in the 
Albian by acquiring one or more radially elongate chambers in tubulospines. 

On the other hand, Praehedbergella evolve into biumbilical, planospiral forms i.e. Blowiella 
(Middle Barremian-Aptian), to a broadly clavate genus Claviblowiella (see BouDagher-Fadel 

et al., 1995d, pl.5, figs 3-4,7), and then to a younger, broadly biumbilicate form with many 

more chambers Globigerinelloides (Aptian) which in turn evolve into the planomalinid 
macroperforate Alanlordella and then progressively into the macroperforate Planomalina in 
the Albian by acquisition of a peripheral keel. Only part of this story is represented in any one 
area, but synthesis of the Tunisian data with those from elsewhere gives the whole picture. 

In summary, the stratigraphical distribution and the evolution of planktonic foraminifera 
follow a definite pattern. However, as the local stratigraphic distributions of the taxa could be 
caused by palaeoenvironmental changes, atid must have been palaeoceanographically 
controlled, this pattern is only clear when compared and studied globally (see BouDagher- 
Fadel et al. 1995d). The occurrence of any taxon may form a part of a local biostratigraphic 

zonation, but its global range may be more extensive. 
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Plate 1 

Figs 1, 6 - Gorbachikella kugleri (Bolli, 1959), with an intraumbilical, low 

symmetrical aperture. Early Barremian, SS94, Beauvoir I: 1,2) umbilical 

and spiral views, X 184, NHML PF529839, 3) umbilical view, X196, 4) 

spiral view, X219, NHML PF52988; 5,6) Late Hauterivian, SS74, 

Beauvoir I: spiral, X200 and umbilical views, X195, NHML PF52986. 

Fig. 7 - Gorbachikella grandiapertura BouDagher-Fadel et al., 1995, with an 

intraumbilical, high symmetrical aperture. Early Barremian, SS93 
Beauvoir I: paratype, umbilical view, X205, NHML PF52995. 

Figs 8, 10 - Gorbachikella depressa BouDagher-Fadel et al., 1995, with a low 

symmetrical aperture. Early Barremian, SS101, Beauvoir I: paratype, 
spiral view, X167, umbilical view, X163, and enlargement of the last 

chamber of the chamber showing the microperforations, X755, NHML 

PF52993. 
Figs 11,12- Gorbachikella_anteroapertura BouDagher-Fadel et al., 1995, with an 

intraumbilical aperture facing anteriorly. Early Barremian, SS 94, 

Beauvoir I: peripheral view, X190; holotype, umbilical view K209, 

NHML PF52999. 

Plate 2 

Figs 1, 2 - Praehedbergella sigali (Moullade, 1964). Early Barremian, SS707, 

Temple des Eaux: spiral and umbilical views X200. 
Fig 3, 4 - Blefuscuiana aptiana (Bartenstein) orientalis BouDagher-Fadel et al., 

1995. Early Aptian, SS760, Oued Guetta: 3) umbilical view, X103; 4) 

enlargement of the wall surface showing the perforation cones X690. 
Fig. 5 - Blefuscuiana gorbachikae (Longoria, 1974), with a strongly overhanging 

last chamber. Early Aptian, SS354, Djebel Chenanrafa: umbilical view, X290. 

Fig. 6, 7 - Blefuscuiana speetonensis Banner and Desai tunisiensis n. subsp., Early 
Albian, $S538, Beauvoir VI: 6) holotype, spiral view almost completely 
involute and concave, X157; 7) umbilical view with a large umbilicus 
and an aperture going right over the periphery, X173. 
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Fig. 8, 9 - 

Figs 10, 12 - 

Fig. 13 - 

Figs 1, 9 - 

Figs 1, 2 - 

Figs 3, 5 - 

Fig. 6 - 

Fig. 7 - 

Figs 8, 9 - 

Figs 10, 11 - 

The planktonic Foraminifera of the Early Cretaceous 

Globigerinelloides ferreolensis (Moullade, 1961), Late Aptian, SS534, 

Djebel Beauvoir IV: microperforate, probably with perforation cones on 

the early chambers of the last whorl, 8) X171, 9) enlargement of wall 
showing microperforations X3280. 

Alanlordella banneri n. sp., with macroperforate wall surface and muricae 
on the early whorls, Early Albian, $S170, Beauvoir III: Holotype, 10 
X105, 11) 107, 12) enlargement of wall to show one deep pore X1312, 

NHML PF53138. 
Hedbergella trocoidea (Gandolfi, 1942), latest Late Aptian, $S114, 

Beauvoir III: umbilical view showing macroperforations, with muricae 

on the first chambers of the last whorl, X161, NHML PF53139. 

Plate 3 

“Blowiella” bentonensis (Morrow, 1934), 1, 8), latest Early Aptian, 

SS364, Djebel Chenanrafa. 3-5) Early Albian, SS534, Beauvoir IV, 6,7,9) 

Late Albian-Early Cenomanian, SS170-177, Beauvoir II. 1) lateral view 

showing portici visible in the umbilicus for about half of the last whorl 
X405, 2) enlargement of the wall showing surface lacking muricae but 

with macroperforation, X750; 3) X182, 4) peripheral view, X193, 

5)X327; 6) X150; 7) X163; 8) X158; 9) X123, NHML PF53140. 

Plate 4 

Blowiella moulladei n. sp., Early Aptian, $S356, Djebel Chenanrafa: 

specimen with chambers higher in their posterior part than anteriorly, 1) 
X232, 2) X204, NHML PF53141. 
Leupoldina protuberans Bolli, 1957, Early Aptian, SS356, Djebel 

Chenanrafa: 3) X136, NHML PF53142; 4-5) X143, NHML PF53143. 
“Blowiella” bentonensis (Morrow, 1934), Early Albian, SS538, Beauvoir 

IV: The antepenultimate chamber develops a tubulospine like that of 
Schackoina, X 245, NHML PF53144. 

Lilliputianella kuhryi (Longoria, 1974), Early Aptian, SS356, Djebel 

Chenanrafa: spiral view showing chambers radially ovoid and pointed, 
X245, NHML PF53145. 
Leupoldina gr. cabri (Sigal, 1952), Late Aptian, SS534, Beauvoir IV: 8) 

X120, 9) X64, NHML PF53146. 
Schackoina reicheli Bolli, 1957, Late Aptian, SS577, Djebel Oust III: 

10) X117; SS534, Beauvoir VI: 11) K128, NHML PF53148. 
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