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ABSTRACT 

This paper deals with the compilation of the results of micropalaeontolo
gical investigations on the leper Formation (Ypresian 8.s., Early Eocene) 
in Belgium. Data from the following groups have been included : foramini
ferids (benthic, planktonic, larger forms), radiolarians, calcareous nanno
plankton, dinoflagellates, diatoms, non-marine palynomorphs (pollen, spores), 
dasycladaceans, microproblematica, ostracods and otoliths. Benthic forami
niferids and dinoflagellates occur throughout the leper Formation and are 
most suitable for zonation. The interval around the glauconitic level, which 
occurs in the middle part of the Flanders Member, is shown to be charac
terized by several micropalaeontological events. The planktonic record is 
very important and of international significance for biostratigraphical 
correlations. It comprises the occurrence of the Co8cinodi8CU8 sp. 1-peak 
level (diatoms), the entry of the Subbotina-AcaPinina-assemblage, the 
presence of the Globigerina patagonica-acme zone and of the Guembelitria 
tri8eriata-datum level (all planktonic foraminiferids), the NP 11-NP 12 
boundary (calcareous nannoplankton) and the entry of spherical radiolarians 
in the Belgian Tertiary. 

SAMENVATTING 

Dit artikel brengt de resultaten samen van verscheidene mikropaleontolo
gische onderzoeken van de Ieper-Formatie (Ieperiaan 8.8., Vroeg-Eoceen) 
in Belgie. Gegevens in verband met volgende groepen van mikrofossielen 
werden gebruikt : foraminiferen (benthonische, planktonische en grote fora
miniferen), radiolarien, kalkschalig nannoplankton, dinoflagellaten, dia
tomeeen, pollenkorrels, sporen, dasycladaceeen, mikroproblematika, ostra
koden en otolieten. Benthonische foraminiferen en dinoflagellaten komen 
voor doorheen de hele Ieper-Formatie en zijn de meest bruikbare groepen 
voor zonering. Het interval rondom het glaukonietniveau dat voorkomt in 
het middengedeelte van het Lid van Vlaanderen, wordt gekenmerkt door ver
scheidene mikropaleontologische veranderingen. De resultaten i.v.m. de 
planktonische mikrofossielen zijn vrij belangrijk voor internationale bio
stratigrafische korrelatie. Het betreft het voorkomen van het Co8cinodi8-
cus sp. 1-piekniveau (diatomeeen), het eerste optreden van de Subbotina
Acarinina-fauna~ de aanwezigheid van de GlobigePina patagonica-acmezone 
en van het.Guembelitria tri8eriata-eerste optreden-niveau (allemaal i.v.m. 
planktonische foraminiferen), de NP 11-NP 12 grens (kalkschalig nanno
plankton) en het optreden van bolvormige radiolarien in het Belgische Ter
tiair. 

RESUME 

Cet article est la synthese des recherches micropaleontologiques effectuees 
sur la Formation d'Ieper, ou d'Ypres (Ypresien s.s., Eocene inferieur) de 
Belgique et concernant les groupes suivants : les foraminiferes (benthi- ' 
ques, p~nctoniques, grands foraminiferes), les radiolaires, les nannofos
siles calcaires, les dinophycees, les diatomees, les grains de pollen et 
les spores, les dasycladacees, les microfossiles problematiques, les ostra
codes et les otolithes. Les foraminiferes benthiques et les dinophycees se 



- 3 -

rencontrent dans !'ensemble de la Formation d'Ieper et correspondent aux 
fossiles les plus fiables pour une zonation. Les couches encaissantes du 
lit ~lauconifere, situe au milieu du Membre deFlandre (Flanders Member), 
se caracterisent par plusieurs evenements d'ordre micropaleontologiques tres 
importants. Les donnees des groupes planctoniques sont essentielles pour la 
correlation biostratigraphique internationale. Il s'agit : du niveau on 
abonde Coscinodiscus sp. I (diatomees) ; du niveau ou debute !'association 
Subbotina-Acarinina ; de la zone ou abonde Globigerina patagonica ; du ni
veau ou apparait Guembelitria triseriata (foraminiferes planctoniques) ; de 
la transition NPII-NPI2 (nannofossiles calcaires) ; du niveau ou apparaissent 
les radiolaires spheriques au Tertiaire beige. 

ZUSAMMENFASSUNG 

Diese Veroffentlichung gibt eine Kompilation der wissenschatlichen Resul-
tate mikropalaontologischer Untersuchungen der leper Formation (Ypres-Stufe, 
Unter-Eozan) in Belgien. Folgende palaontologische Gruppen wurden beruck
sichtigt : Foraminiferen (benthonische, planktonische und Gro~-Foraminiferen), 
Radiolarien, kalkiges Nannoplankton, Dinoflagellaten, nicht-marine Palyno
morphen (Pollen, Sporen), Dasycladaceae-Algen, Diatomeen, Mikroproblematica, 
Ostrakoden und Otolithen. Benthonische Foraminiferen und Dinoflagellaten sind 
in der gesamten leper-Formation gut vertreten und sie sind fur die Biostra
tigraphie am brauchbarsten in Belgien. Der Interval! in der Nahe des Glau
konit-Horizonts (der in der Mitte der Flandern Gesteinseinheit auftritt) 
ist durch verschiedene mikropalaontologische !nderungen gekennzeichnet. 
Die vorhandenen planktonischen Organismen sind sehr wichtig fur die inter
nationale Biostratigraphie. Sie enthalten den Coscinodiscw:; sp. I Haufig
keitshorizont (Diatomeen), das Erstauftreten der Subbotina-Acarinina Ver
gesellschaftung, das Haufigkeits-intervall von Globigerina patagonica und 
das Erstauftreten von Guembelitria triseriata (aile planktonische Foramini
feren), die NPll-NPl2 Biozonengrenze (kalkiges Nannoplankton) und das Erstauf
treten von spharischen Radiolarien im Belgischen Tertiar. 
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I. INTRODUCTION 

The micropalaeontological investigation of the leper Formation (Early Eocene) 
in Belgium has now been undertaken for nearly all important groups and en
ables us to establish zonation and correlation schemes. 

According to the Subgroup Lithostratigraphy and Maps of I.G.C.P. 124 (I980 
LAGA, GEETS, MOORKENS & NOLF) the leper Formation in Belgium consists of 
four members, which are, from base to top : Mont Heribu Member, Flanders 
Member, Egem Member and Merelbeke Member. Lithologically, there are clayey 
deposits (Mont Heribu, Flanders, Merelbeke) and sandy layers (Egem). 

The Mont Heribu Member corresponds to the basal part of the lower clayey 
deposits traditionally called the Clay of Flanders or leper which are now 
designated as the Flanders Member. The Egem Member corresponds to the sands 
overlying the Flanders Member ; several lithostratigraphic names have been 
used for these sands (see WILLEMS et al., 1981). The Merelbeke Member stands 
for the Clays of Merelbeke DE MOOR & GEETS 1973. 

The zonation and correlation scheme here presented deals essentially with 
the Mont Heribu, Flanders and Egem Members which represent the original 
clay-sand division of the Ypresian as erected by DUMONT in 1849. More details 
about the Ypresian stratotype, its formations and members may be found in 
WILLEMS et al. (1981), wherein the leper Formation has been limited to the 
three basal members. 

The microfossil assemblages have been studied in several boreholes and 
outcrops (see fig. I) of which the Kallo and Tielt boreholes are the most 
important. Lithologic columns of both wells have been published by GULINCK 
(1967) and their exact geographic localisation can be found in DE CONINCK 
(1975). Details about previous studies, the localities, the faunal compo
sition, the biostratigraphy, the palaeoenvironmental conditions and the 
international correlation can be found in the reference cited or will be 
discussed in forthcoming papers. 

2. MICROFOSSIL ASSEMBLAGES (TABLE I) 

2.1. Benthic Foraminiferids 

The benthic foraminiferids of the Teper Formation have been studied pre
viously in boreholes at Mouscron (Belgium) by LE GALVEZ & FEUGUEUR (1956) 
and at Woensdrecht (southern Netherlands) by KAASSCHIETER (1961). In both 
wells a threefold zonation was proposed. 

In the Mouscron borehole an agglutinating foraminiferal fauna occurs at the 
base of the leper Formation, fotlowed by an azoic interval and a lagenid
buliminid-rotalid-anomalinid association ; the equivalent of the Egem 
Member is characterized by textularids (LE GALVEZ & FEUGUEUR, 1956). 
In Woensdrecht three different faunas occur in the Flanders Clay : an agglu
tinating association, with some calcareous forms, at the base, followed by 
a textularid-nodosarid-anomalinid fauna in the middle part and an anorna-
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linid-dominated association at the top (KAASSCHIETER, 1961). 

In the Kallo and Tielt boreholes 19 and 13 benthic faunules respectively 
could be distinguished in the leper Formation. They have been grouped 
into six associations, readily recognizable in the Kallo borehole, but less 
so in the Tielt we~l (WILLEMS, 1980). 

The oldest association (BF-ass.I) occurs at the base of the Flanders Clay 
or what has now been called the Mont Heribu Member (Subgroup Lithostrati
graphy and Maps, 1980). It contains exclusively agglutinating foraminiferids, 
most of them rather small, compressed, deformed or poorly preserved. The 
important groups are : Rhabdammina (R. eocenica) ,Rhizamnrina, Ammodiscus 
(A. siliceus), ~Ziamnrina (M. paleoaenica), Trochamnrinoides (T. subtrul
Lisatus),Recurvoides, Trochamnrina and Verneuilina (V. subeocaena). 
This association is known from the Kallo, Tielt and Ooigem boreholes and 
the Orchies outcrop (WILLEMS, 1980 ; in press), from the outcrops around 
Mons and Tournai (GEETS et al., in prep.) from the Mol well (WILLEMS, un
published report Belgium Geological Survey) and from the Mouscron borehole 
(LE CALVEZ & FEUGUEUR, 1956). The association at the base of the leper For
mation in the Woensdrecht well is not exclusively composed of agglutinating 
foraminiferids (KAASSCHIETER,· 1961). 

The second association (BF-ass.II) is characterized by a mixed agglutina
ting-calcareous assemblage, mainly dominated by Ammodiscus (A. siliceus, 
A. septatus), Haplaphragmoides (H. walteri) and also by Anomatinoides (A. 
nobilis, A. ypresiensis), Cioiaidoides (C. proprius} and Pulsiphonina (P. 
prima). These calcareous species have been recorded in the leper Formation 
throughout, except from the basal layers (WILLEMS, 1980). This association 
has been observed at Kallo, Tielt and Ooigem (in the two last localities, 
however, with reduced numbers of specimens recorded). It is also known from 
Woensdrecht (Lower Woensdrecht Zone ; KAASSCHIETER, 1961). 

The next association (BF-ass.III) is largely dominated by the same Anoma
Linoides, Cioicidoides and Pulsiphonina-species as occurring in BF-ass.II 
but is characterized by Cibicidoides crassus, Anomalinoides sp. cf. A. dani
cus, Eponides plummerae, E. Lunata and Dentalina spinescens. 
The specimens are poorly preserved and some of them show traces of post 
mortem decalcification or of abnormal test secretion (decalcification due 
to undersaturation in calcium carbonate of the seawater). This association 
has only been found in Kallo. 

The fourth association (BF-ass.IV) is characterized by an increase in num
ber of specimens and a large species diversification. Dominant species are 
still the Anomalinoides and Cibicidoides representatives. Lenticulinids 
and ribbed nodosariids are present but certainly do not dominate the fauna 
(see quantitative results for Tielt in WILLEMS, 1980). 
Frequent, and even abundant in some levels, are specimens of Spiroplectam
mina (S. adamsi), Textularia (T. smithvillensis) and Karreriella (K. danica, 
K. oveyi). Ribbed nodosariids (N. Latejugata, N. minor), large lenticulinids 
and heavy ornamented marginulinopsids (M. enbornensis) occur frequently in 
the sediment fraction larger than 250 !Jm. A restricted interval, in the 
middle part of the sequence in which BF-ass.IV occurs, is dominated by As
terigerina bartonianakaasschieteri and by Karreria fallax. The youngest 
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part of the BF-ass.IV is characterized by a decrease in the number of spe
cimens and species and by the appearance of Turrilina brevispira. This asso
ciation has been found in the Kalla, Tielt and Ooigem boreholes, the Mous
cron well (second fauna ; LE CALVEZ &FEUGUEUR, 1956), the Woensdrecht well 
(Middle Woensdrecht Zone ; KAASSCHIETER, 1961) and in the Mons-en-Pevele 
outcrop. 

Next comes an azoic interval, variable in thickness (about 10 m in Kalla 
and more than 20m in Tielt). 

The last association distinguished in the Flanders Member (BF-ass.V) con
tains a fauna less rich in specimens and in species but still largely do
minated by the same Anomalinoides-Cibiaidoides species and characterized 
by Turrilina brevispira~ Alabamina wilaoxensis and two Cibicidoides species 
(C. sulzensis and C. pseudoungerianus). This fauna is known from the Kalla 
and Tielt wells, in the Kortemark outcrop, and also in the Woensdrecht bore
hole (Upper Woensdrecht Zone ; KAASSCHIETER," 1961). 

The change in sediment, from clay to sand, resulted in a faunal break at 
the base of the Egem Member •. The association (BF-ass. VI) is dominated by 
Cibiaides and Cibiaidina-species (C£biaides gr. earinata3 Cibieidina ekblomi3 

C. mauriaensis3 C. neumzanae), by. Elphidiurit (E. ? Zatidorsatum), nonionids 
(N. graniferum~ Florilus aommune), polymorphinids (with Guttulina pari
siensis as a typical .form), crenulated bolivinids and trifarinids. This asso
ciation occurs in the Kalla, Tielt and Ledeberg boreholes and in the Merel
beke outcrop. 

The foraminiferal fauna.of the Merelbeke Member, only studied in the Kalla 
well, is characterized by a decrease in species and.specimens and is domi
nated by Cibieidoides proprius and Anomalinoides nobilis (which dominated 
also in the Flanders and Egem Members) and by EpistomineUa vitrea which 
is also known from the underlying members. 

2.2. Planktonic Foraminifedds. 

Except for some rare and small specimens recorded in the sediments in which 
BF-ass·. II & III. occur, no planktonic foraminiferids have been found in the 
Mont Heribu Member and in the basal layers of the Flanders Member. 
They enter near the oase of .the. interval in which BF-ass.IV has appeared, 
and this· entry level has been observed in Kalla, Tielt and Ooigem. 
Important taxa are Turborotalia (mainly T. pentaaamerata and a few T. solda
doensis and T. esnaensis) and Globigerina (G. aquiensis). 
In the upper part of this interval Globigerina patagoniaa dominates the 
planktonic foraminiferal population and large, well preserved specimens, 
9Jccurring in the s·ediment fraction larger than 250 JJm, have been recorded 
(WILLEMS, 1980). Planktonic foraminiferids are also known from the equiva
lent Middle Woensdrecht Zone in the Woensdrecht well (KAASSCHIETER, 1961) 
and from the Mouscron borehole (LE CALVEZ & FEUGUEUR, 1956). 

Above the azoic interval, the planktonic foraminiferal association reappears, 
but it is slightly modified : Globigerina patagoniaa is less important or 
does· not occur ; the small species Guembelitria triseriata enters and is 
frequent or even abundant in the .sediment fraction between 125 and 74 wm ; 
some rare globorctalids have been recorded (G. pseudosaitula). 
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At the top of the Flanders Member (in the BF-ass.V-interval) some speci
mens of Pseudohastigerina wileoxensis have been found. 

Planktonic foraminiferids from outcrops of the leper Formation have pre
viously been described and figured by MOORKENS (1968). 

The planktonic f~raminiferal fauna in the Egem Member is largely identical ' 
in species composition with thatoccurring at the top of the Flanders Member 
but it is richer in specimens. This fauna continues in the Merelbeke Member. 

2.3. Larger Foraminiferids 

Nummulites planulatus occurs in the Flanders Member, in the middle part 
of the BF-ass.IV-interval. This has been observed in the boreholes at Kallo 
(GULINCK, 1967 ; WILLEMS, 1980), Ooigem (GULINCK, 1967) and Mouscron 
(LE CALVEZ & FEUGUEUR, 1956 ; GULINCK, 1967) and in the outcrop at Mons-en
Pevele (WILLEMS, 1980). 

In the Egem Member, nummulites are very frequent, and known for more than 
a century (Sands with Nummulites planulatus3 as described by LYELL in 1852). 

2.4. Calcareous·Nartrtoplankton 

A detailed nannoplankton study has been carried out by MULLER & WILLEMS 
(1981) on samples from the Kallo and Tielt wells. It revealed that the nanno
flora enters towards the base of the BF-ass.IV-interval. However,some speci
mens have been recorded below that level (MOORKENS & CEPEK, 1974). The flora 
contains Marthasterites trioraehiatus and Diseoaster binodosus. 
The firs·t D. lodoensis occurs in the upper part of this interval, together 
with the same species reported above. This flora also occurs in the BF-ass. 
V & VI-intervals but some of the associated species have changed (table 1). 

2.5. Dinoflagellates 

The .dinoflagellate associations from the Kallo borehole have been exhaus
tively studied oy .DE CONINCK (I 975). Using these results, and also re-exa
mination of samples, COSTA & DOWNIE ( 1976) and COSTA et al. (I 978) have 
recognized five Wetzeliella-zones (ast1'a3 meekelfeldensis3 similis3 varie
longituda and part of coleothrypta) in the leper Formation of the Kallo 
well. In a recent paper DE CONINCK (1981) discussed the index fossils for 
the Ypresian and distinguished nine dinoflagellate-zones. 

2.6. Microproblematica 

The so-called "Tertiary Tintinnids" (TAPPAN & LOEBLICH, 1968) or incertae 
sedis of authors as SZCZECHURA (I 979) frequently occur in the leper For
mation, mainly in the middle part of the Flanders Member and in the Egem 
Member. In the Flanders Member two associations can be distinguished by 
different species of the genus Pseudareella (P. trapeziformis and P. rhum
bleri respectively) and of the genus Yvonniellina (Y. concava-Y. dimidia
globosa andY. capitiformis respectively). The association in the Egem 
Member is characterized by the presence of Y. variabilis and of Spinarcella 
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guttiformis. These results are based on investigations in the Kallo well 
(WILLEMS, 1972) but this group of microfossils is also well represented in 
the Tielt and Ooigem boreholes and in the outcrop sections studied. 

Other calcareous problematic microfossils occur in the middle and upper 
part of the Flanders Member (Voor~huyseniella graeilis3 Calvina kalloensis ; 
WILLEMS, 1972). Phosphatic microfossils, of unknown affinity, occur in the 
lower part of the Flanders Member. 

2.7. Radiolarians 

Rare radiolarians have been recorded from the Mont Heribu Member, at the 
top of the Flanders Member and in the Egem Member (WILLEMS, 1981). 
In the Mont Heribu Member they are conical, while spherical individuals 
(mostly of the Cenosphaera-group) occur in the Egem Member. 

2.8. Ostracods 

The ostracod fauna of the Ieper Formation in the Kallo and Tielt wells 
has been studied by WILLEMS (1973 ; 1977). An ostracod zonation for the 
Palaeogene in the North Sea Basin has been proposed by KEEN (1978) and 
the same author has re-interpreted the ostracod zonation in the Kallo bore
hole. The oldest association (ass.l & 2 of WILLEMS 1973) appears together 
with the BF-ass.IV, halfway the Flanders Member. It is characterized by 
Cytheretta serobieuloplieata3 and involves a larger part of the BF-ass.IV
interval. The next association (ass.3, 4 and 5 of WILLEMS 1973) is charac
terized by the appearance of Eehinoeythereis retieulatissima near the top 
of the BF-ass.IV-interval. This association occurs in the upper part of 
the Flanders Member and in the basal part of the Egem Member. The third 
association (ass.6 of WILLEMS 1973) is characterized by Novoeypris (or Pa
raeypris) whiteeliffensis and appears in the upper part of the Egem Member. 

2.9. Palynology 

Investigation of the palynological content of the leper Formation from the 
Kallo well has been carried out by ROCHE (1973). This author has distin
guished four palynological zones, mainly based upon the relation between the 
number of specimens of dinoflagellates and of pollen and spores. 

The first zone occurs at the base of the leper Formation, in the Mont Heribu 
Member, and is characterized by a decrease of the number of species of pollen 
and spores compared to their number in the underlying Landenian deposits ; 
the number of dinoflagellates increases. The second zone, occurring in the 
larger part of the Flanders Member, is characterized by a further decrease 
of the palynological content. The third zone occurs in the upper part of 
the Flanders Member and in the Egem Member. In this zone the number of 
species of pollen and spores increases ; the larger part of the specimens 
of pollen grains belongs to species with small representatives (Triatrio
pollenites platyearoides3 Trieolporopollenites einjulum). In the fourth zone, 
occurring in the Merelbeke Member, the number of palynological specimens 
further increases. 

The appearance of Spinizonoeolpites eehinatus in the third microfloral zone 
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(upper part of the Flanders Member) is of palaeoclimatic importance (indi
cation of an increase of the temperature). 

2.10. Algae 

Numerous pyritised diatom moulds have been recorded from the basal strata 
of the leper Formation, in what is here called the Mont Heribu Member. 
They belong to the two Coscinodiscus-species described and symbolised as 
sp.1 and sp.2 by BETTENSTAEDT et al. (1962), and to other taxa not described 
so far. In one level Coscinodiscus sp.l largely dominate,s the diatom flora ; 
below and above that level it is rather scarce. 

Dasycladaceans have been recognized in the upper part of the Egem Member. 

2.11. Otoliths 

Investigation by NOLF (1974) and DELAUNOIS (1981) of the fossil fish re
cord, based on otoliths, revealed the existence of two distinctive faunas 
in the leper Formation : a first fauna, with Glyptophidium poZli as a cha
racteristic species, occurs in the middle part of the Flanders Member ; a 
second fauna, with Isacia gibbosa as a characteristic fossil, and without 
Glyptophidium polli3 occurs in the Egem Member. 

3. ,CORRELATION OF THE MICROFOSSIL ASSEMBLAGES 

Table I shows the occurrence of the different microfossil assemblages in 
the leper Formation in northern Belgium. 
Most frequent are the benthic foraminiferids and the dinoflagellates. 
Except for an azoic interval in the upper part of the Flanders Member, 
microfossils have been recorded throughout the formation. 

3.1. Significant similarities between the different microfossil zonations 

The following correspondences can be observed between the different micro
fossil groups (table 1). 

a) At the base of the leper Formation, in the Mont Heribu Member, agglu
tinating benthic foraminiferids, conical radiolarians and pyritised 
diatoms occur together ; the dinoflagellate zones are W. astra and 
W. meckelfeldensis. 

b) At the base of the Flanders Member, in the BF-ass.III-interval, poorly 
preserved calcareous benthic foraminiferids occur, together with large, 
phosphatic problematic microfossils ; the dinoflagellate zone is W. si
miZis. 

c) In the middle part of the Flanders Member, we observe the nearly syn
chronic appearance of a very diversified benthic foraminiferal fauna 
(BF-ass.IV), planktonic foraminiferids, calcareous nannofossils, ostra
cods and "tintinnids". In that same interval the W. similis-W. varie
Zongituda boundary occurs. 

d) The occurrence of an azoic interval, even in the dinoflagellate flora. 
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e) The reappearance of benthic foraminiferids (BF-ass.V) and of small plank
. tonic foraminiferids (with some globorotalids) at the end of the W. varie
longituda-zone, together with pollen types indicating an increase of 
the temperature. · 

f) The occurrence of a foraminiferal fauna (BF-ass.VI), more typical for 
a sandy substrate, together with planktonic foraminiferids, calcareous 
nannofossils, ostracods, spherical radiolarians~ nummulites and dasy
cladaceans at the sta~t of the W. coleothrypta-zone. 

3.2. Important events for correlation in the North Sea Basin 

Some of the features in the microfauna! zonation, ·as reported above, might 
be useful for correlation in the southern part of the North Sea Basin. 

a) The oldest assemblage zone, consisting of an exclusive agglutinating 
foraminiferal fauna, has been recorded in the boreholes at Kalla, Tielt, 
Ooigem, Mouscron, Mol (Belgium), Woensdrecht (The Netherlands), in the 
outcrops around Mons and Tournai (southern Belgium) and in Orchies 
(northern France). 
The occurrence of exclusive agglutinating foraminiferal faunas is linked 
to special environmental conditions as stated by MOORKENS, 1975 : 
low alkalic to neutral ph, low oxygen content, slow water circulation 
or even stagnant water, high organic content. Therefore the vertical 
extension of this zone is environmentally controlled. 

b) Pyritised diatoms occur in approximately the same interval as the agglu
tinated foraminiferids (recorded in the Kalla, Tielt and Mol wells and iri the 
St Maur outcrop around Tournai). One level in this interval is mainly 
largely dominated by Coscinodiscus sp.l, the thick diatom species, its 
bloom considered by JACQUE & THOUVENIN (1975) as being related to the 
period of main volcanic activity on the continents surrounding the 
North Sea and also in the North Sea itself during Early Tertiary times. 

c) A planktonic foraminiferal fauna enters, together with a rich benthic 
foraminiferal association, in the middle part of the Flanders Member. 
This phenomenon has been observed in the wells in Kalla, Tielt, Ooigem, 
Mouscron and Mol and also in Woensdrecht. This entry can be correlated 
with the planktonic datum level observed in the London Clay in the 
Hampshire Basin (WRIGHT, 1972) and in the London Basin (KING, 1981). 
This planktonic foraminiferal fauna belongs to the Subbotina-Acarinina 
assemblage (Subbotina standing for Globigerina3 Acarinina for Turboro
talia), which was typical for these latitudes during the Early Eocene 
(BERGGREN, 1978). 

d) In the middle part of the Flanders Member a glauconitic layer occurs, 
described as the "Lit glauconifere de Tielt" and considered as an iso
chronous horizon (DE CONINCK, 1975). This layer has been observed in 
Kalla, Tielt and Ooigem and allows correlation. 

Glauconitic layers normally indicate slow sedimentation rates in a deep 
central shelf sea(± 100m minimally), or high energy movement when 
the glauconite is reworked. According to KEPPENS (1981) the reworking 
of the glauconite in the Kalla well has to be excluded ; the glauconite 
grains are not completely glauconitised. The last feature indicates 
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that the rate of sedimentation was not slow enough to allow full glau
conitisation. 
In the Kalla borehole two glauconitic levels occur, one at - 307 m, 
and another at - 305 m. The 305 m-level has been considered as the 
most important (DE CONINCK, 1975). In Kalla the following biostrati
graphic events occur around these glauconitic layers : 

-The occurrence·between- 312.5 and- 308.6 m of the Globigerina patago
niea-acme zone 

- The occurrence between- 312.5and-310.8 m of the Asterigerina baPto
niana kaassehieteri-acme zone, in which KarPeria fallax is also abun
dant ; 

- The appearance of the second "tintinnid" faunule at - 310.8 m, together 
with other microproblematica of the Voorthuyseniella-type ; 

- The presence of Nummulites planulatus between - 310.8 and - 303.9 m ; 
- The start of the Marthasterites tribraehiatus· zone (NP r2 zone according 

to the zonation of MARTINI, 1971) at- 306m and of the Wetzeliella 
varielongituda zone at - 305 m ; 

- The appearance of Turrilina brevispira at - 304.6 m ; 
- The start of the Eehinoeythereis reticulatissima zone (ostracod zone 

6b of KEEN, 1978) at - 304.6 m. 

All these events largely illustrate the importance of the interval 
around the glauconitic layers for correlation within the southern part 
of the North Sea Basin. During the period of deposition of that inter
val the southern North Sea reached its maximum depth (about 100 m or 
somewhat deeper). The slower sedimentation rate, and thus a longer time 
period, will probably be the main cause of the great number of changes 
occurring within this interval. 

e) An other important event is the appearance of Guembelitria triseriata 
in the upper part of the Flanders Member. This entry has been observed 
in the Kalla and Tielt boreholes in Belgium and also in the so-called 
Clays of Roubaix in the Cassel well (ODIN et al. 1972 ; Guembelitria 
triserialis}. 
Furthermore it has been recorded in the outcrops at Kortemark and Mesen. 
The small dimension of the elongate test of this species obligates the 
use of the 74 um sieve for detecting it. 
Its appearance is also in connection with the occurrence of Pseudohas
tigerina wilcoxensis. 

f) The change in lithologic character of the sedimentation (from clay to 
sand)naturally coincides with a change in the benthic foraminiferal 
fauna, such, as the appearance of numerous nu£11mulites. However. the beginning 
of the W. coleothrypta-zone and the more frequent occurrence of small 
reticulate spherical radiolarians are situated near that level. 
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4. CONCLUSIONS. 

The internationally accepted Ypresian stage, of Early Eocene age, is some
times divided by Belgian geologists into, on one hand the Ypresian s.s. and 
"Early Paniselian" on the other hand (the upper part of the "Paniselian" or 
"Late Paniselian".belongs to the Lutetian). The distribution of, or the 
correlation between the microfossil assemblages in the leper Formation in 
Belgium as presented in table 1, allows us to recognize five major events, 
all based on planktonic microfossil groups or species, in this Ypresian 
stage s.s. (table 2). 
The first event is the Coscinodiscus sp. 1-peak level at the beginning of 
the Ypresian s.s. (and s.l.) which is very probably linked to the volcanic 
activity in and around the North Sea in Early Eocene times • 

. The second event is the entry of the planktonic foraminiferids of the Sub
botina-Acarinina assemblage, recognized also in the Early Eocene of the 
Hampshire and London Basins and marking the beginning of the main trans
gressive period during the Ypresian. 
The third event is the GlobigePina (or Subbotina) patagonica-acme zone, 
closely in relation with the NP11-NP12 and theW. similis-W. varielongi
tuda boundaries, and which corresponds to the period of greatest depth in 
the southern North Sea during the Early Eocene. This acme zone occurs in . 
thewhole North Sea Basin (KING et al. 1981), in the northern Atlantic (BERG
GREN 1978) and the Labrador Sea (GRADSTEIN & SRIVASTAVA 1980). 
The fourth event is the entry of GuembelitPia tPisePiata in the late Ypre
sian s.s. This entry could be considered as a second planktonic foramini
feral datum level in the Ypresian, and also corresponds with the Pseudo
hastigerina wilcoxensis-datum level in this area. 
The fifth event is the entry of spherical radiolarians and the W. vaPie
Zongituda-W. coleothrypta boundary, marking the start of a regressive period 
in the Early Eocene. This radiolarian zone is widely recognizable in the 
North Sea Basin as stated by KING (1980). 
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Location map of the localities cited. 

Microfossil assemblages observed in the leper Formation 
(Early Eocene) in Flanders (Belgium). 

Datum levels observed in the Ypresian s.s. (Early Eocene) 
in Flanders (Belgium). 
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