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UPPER CRETACEOUS NANNOFOSSILS AND PALYNOMORPHS IN
SOUTH LIMBURG
AND NORTHERN LIEGE : A REVIEW

by

Martin J. BLESS! & Maurice STREEL2
{4 figures, 3 plates)

i INTRODUCTION

Upper Cretaceous nannofossils and paly-
nomorphs have been described from several
localities in South Limburg and nonthern Liége
provinces. These are indicated on figure 1.

We intend to compare all these data in order
to select the most useful criteria as slratigraphic
tools in this region.

Nannoplankton now clearly yields a rather
accurate biostratigraphic scheme compared to the
Belamnite zonation. It is compared with MHofker's
regional Foram zonation that is used since 1966.

The palynomorphs are briefly reviewed and
the distribution of a few selected species is
compared with the other biostratigraphic subdivi-
sions.

2. NANNOPLANKTON

Four nannoplanktion zones have been

recognized in the CPL Quarry of Halembaye by
Manivit (in Robaszynski et al, 1985). These are in
ascending order :
Broinsonia parca constricta Zone comprising the
(exposed portion of the) Vaals Formation and the
lower two thirds of the Zeven Wegen Chalk. In
contrast to the opinion of Bick (in Streel et al,
1977) no major break in the nannofiora could be
observed at the boundary between the Vaals
Formation and Zeven Wegen Chalk.

Prediscosphaera stoveri Zone (base defined by
appearance of index species) comprising the
upper third of the Zeven Wegen Chalk.

Lithraphidites praequadratus Zone (base defined
by appearance of index species) comprising Vijlen
Chalk 1o Lixhe-2 Chalk {between Froidmont and
Boirs horizons). At Beutenaken, this zone also
comprises the Beutenaken Chalk. Thus the base
of this zone in South Limburg and environs
coincides with the lithological boundary between
the Upper Campanian and the Lower Maastrichtian.
it should be noticed (Manivit in Robaszynski ef al,
1985) ihat three species, which in the Tethyan
realm disappear at the Campanian/Maastrichtian
boundary, are found in the Lower Maastrichtian
Beutenaken Chalk at Beulenaken and in the
Cadier en Keer Borehole, and in the Upper Maas-
trichtian Vijlen Chalk at Halembaye.

Lithraphidites quadratus Zone (base defined by
appearance -of index species) above the Boirs
Horizon in the Lixhe-3 Chalk.

Three nannoplankion zones are distin-
guished in the ENCI Quarry at Maastricht by Cepek
& Moorkens (1979), namely :

- Lithraphidites quadratus Zone comprising the
Lixhe and Lanaye Chalks.
- Nephrolithus frequens Zone {base defined by
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appearance of index species) presumably starting
at the Lichtenberg Horizon (= base of Maastricht
Formation) and reaching somewhere in the lower
hatf of the "Mb" or Hofker's (1966} foram zone H-I.

- Post Nephrolithus frequens interval without N.
frequens. However, Manivit (1970} mentioned N.
frequens from the foram zones K and L/M (this is
"Mc" to "Md") in the ENCI Quarry. Bramieite &
Martini (1964) found N. frequens (called N. bar-
barae by these authors) in Hofker's foram zone H in
the ENCI. Most likely, the post N. frequens interval
of Cepek & Moorkens (1979} belongs to the N.
frequens zone, at least inthe ENCI Quarry.

3. PALYNOMORPHS
3.1. Quantitative approach

Scarcity of palynomorphs in chalk has been
discussed by various authors in this region.

Vanguestaine (1968) made a first quantitative
approach by using a volumetric method (Streel,
1965}. He discovered that sampies from the same
beds of the lower Vijlen Chalk {taken in two
quarries some 2 kilometers apart) contain different
concentrations of palynomorphs : seven times
more miospores and about two times more dino-
flageliates in North Quarry (fig. 1, loc. 5) than in
Halembaye Quarry (fig. 1, loc. 7). He emphasized a
direct relationship between the percentages of a
coarse {siliciclastic) detritical fraction present in the
chalk and the amount of angiosperm and bisaccate
gymnosperm pollen grains. He concluded that
both the siliciclastic detritus and the pollen had
beenintroduced in the area by water currents.

Reappraisal of the concentration of palyno-
morphs using a different method (introduction of
exotic pollens, Stockmarr, 1971) in the lowermost
part of the Vijlen Chalk in another section of North
Quarry yielded very similar results {fig. 2, locality 5 :
sample 12) to those of Vanguestaine (1986).

The very low concentrations of miospores in
the Vijlen Chalk (up to 150 miospores per gram at
North Quarry, only less than 20 at Halembaye) may
have been interpreted as a complete absence by
other authors (e.g. Legoux in Robaszynski ef al,
1985) due to differences in maceration techni-
ques. Another explanation might be that the
miospore content changes very quickly from one
layer to the next one. Up to now, Vanguestaine
(1966) is the only one who realized a continuous
sampling of chalk, subdividing a meler high chalk
column in ten 30 cm samples. Smaller samples for
maceration were taken afler careful homogene-
isation. Other authors only analized spot samples.
This may produce quite different or even contrast-
ing resulis.

For example, a spot sample, taken by the pre-
sent authors some 125 cms below the Lichtenberg
horizon in the ENCI Quatrry (fig. 2, locality 6: sample
14} yielded a rather rich assem-blage of miospores
{more than 2000 angiosperm pollen grains in one
gram of chalk) in a part of the Lanaye Chalk that
appeared o be barren in another section of the
same quarry (Kedves & Herngreen, 1980).

The suggestion of Herngreen ef al (1986)
that miospores might be selectively destroyed
{compared to dinoflageliates) by oxydation and
microbial activity in chalk situated above the aclual
ground-water level does not explain the differen-
ces in miospore content of the lower Vijlen Chalk at
Halembaye and North and of the Upper Lanaye
Chalk in two sections at the ENCI. In all cases, the
samples were taken well above the ground-water
level.

On the other hand, these chalks are almost
entirely composed of coccolith debris and some
forams and therefore often have a rather high
porosity {fide plate 1) but at the same time these
chalks also show a strong capiifary action.

Rather than accepting selective destruclion
of miospores, we prefer to emphasize the possibi-
lity that siliciclastic detritus and miospores may be
irregularily distributed in a lithofacies dominated by
planktonic organisms {coccoliths and dinoflagel-
lates).

It is obvious that in the Vaals Formation, the
Vijlen Member of the Gulpen Formation and the
Valkenburg Member of the Maastricht Formation,
the dinoflagellates are rather abundant ranging
from 4000 to 7000 in one gram of chak.

Dinoffagellates are less abundant in the “craie
blanche" Zeven Wegen Member of the Gulpen
Formation (fig. 2, locality 4, samples 9 and 10 and
locality 5, sample 11). This argument is used here
for proposing a correlation between the glauconitic
marl observed at Lemierserberg {fig. 3, locality 1,
sample 3} and the Zeven Wegen Chalk at Lixhe
(fig. 2, locality 4, samples 9 and 10).

3.2. Polien and spores (Miospores)
3.2.1. Santonlan

Miospores from the Santonian Hergenrath
Clay have been described by Pflug (1853) and
Woeyland & Krieger (1953} from 1the Aachen
borehole 4 (RWTH Maschinenhaus), by Batten et
al. {1987) from Thermae 2002 borehole at Valken-
burg a/d Geul and 's Gravenvoeren borehole, and
Batien ot al. (1988) from the Dickenbush Quarry at
Welkenraedt and the Gulpen boreholes.
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One sample, taken by the present authors
from the Hergenrath Clay in Welkenraedt Quarry
{fig. 4, locality 3, sample 7), 10 cms below the
Aachen sands, yielded spores and angiosperm
pollen grains in more or less comparable amounts
(3000 specimens per gram of sediment). Gymnos-
perm pollen grains are less abundant (500 per
gram of sediment).

3.2.2. Campanlan

Our knowledge on the subject is still very
limited. Vanguestaine & Streel (in Streel et al,
1977) and Legoux (in Robaszynski et al, 1985)
investigated samples from Halembaye and
Beutenaken. Spores and pollen are extremely rare
at Beutenaken (Legoux in Robaszynski et al,
1986). The best preserved and diverse assem-
blages have been found in the marly clays of the
Lower Campanian Vaals Formation at Halembaye.
These contain large numbers of pollen and spores
which have been reworked from older strala, e.g.
the Jurassic and Lower Cretaceous sediments on
the then uplifted Rur Valley block. The in situ
microflora is dominated by bisaccate pollen {a.o.
Alisporites and Pityosporites). Remarkable is the
presence of Felderipollenites triangulus Kedves &
Herngreen 1980, a species occurring also in the
Upper Maastrichtian of ENCI| Quarry and Bunde
borehole (Kedves & Herngreen, 1980; Herngreen
et al., 1986). Legoux (in Robaszynski et al, 1985)
suggested that the presence of the genera
Semioculopollis, Santonipoliis and Extrapollis "is
generally indicative of a Santonian 1o Lower
Campanian age". However, Semioculopollis is
common also in the Upper Maastrichtian of ENCI
and Bunde.

3.2.3. Maastrichtian

The Lower Maastrichtian Beutenaken Chalk
has only yielded pollen and spores in the section
of the Cadier en Keer borehole {Legoux in
Robaszynki et al, 1985). The assemblages contain
several reworked forms. Among the in situ
sporomorphs dominate bisaccate pollen (a..
Afisporites). The rather poor associations do not
allow recognition of the Lower Maastrichtian age
(based in this section of benthic foraminifera).

Data on Upper Maastrichtian spores and
pollen are available from Vanguestaine (1966,
base of Vijlen Chalk in Halembaye and North
Quarries), Legoux (in Robaszynski ef al, 1985;
Vijlen Chalk in Cadier en Keer Borehole), Kedves
& Herngreen (1980; Lixhe to Meerssen Chalks in
ENCI Quarry at Maastricht) and Herngreen et al.
(1986; Maastricht Formation in Bunde Borehole).
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Legoux ({in Robaszynski et al, 1985) men-
tioned an extremely poor sporomorph assemblage
from the Vijlen Chalk of the Cadier en Keer
borehole. Bisaccate pollen dominate. Reworked
pollen occur. Amongst the three in situ species is
Kriegeripollenites retigressus (Weyland & Krieger)
Kedves & Herngreen, also mentioned by Kedves
& Herngreen (1980) from the base of the Lixhe-3
Chalk of ENCI Quarry. Maybe, this is a marker for
the early Upper Maastrichtianin this area ?

The papers by Kedves & Herngreen (1980)
and Herngreen et al. (1986) are complementary for
the middle to late Upper Maastrichtian. The infor-
mation for the ENC! Quarry (Kedves & Herngreen,
1980} is mainly limited to the Lixhe-3 and Lanaye
Chalks, because the data of the Maastricht
Formation are incomplete. In the Bunde Borehole
(some 10 km to the north} only samples from the
Maastricht Formation have been analysed. The
foliowing remarks may be made :

- Three taxa which are suggested as characteristic
for the Guipen Formation by Herngreen et al
(1986) have been found each in only one sample
in ENCI Quarry. This is the case for Druggipofiis
cretaceus, Pecakipollis bohemiensis and Maes-
trichtipollenites concavus.

Two taxa which are considered as characteristic
for the Gulpen Formation by Herngreen et al
(1986) have been cited by the same authors from
the Maastricht Formation. These are Semiocu-
lopollis maestrichtiensis (in 2 samples) and S.
granulosus (in 5 samples).

Three Late Maastrichlian sporomorphs which first
appear in the Maastricht Formation {Extremipollis
oebisfeldensis, Nudopollis endangulafus and
Pompeckjoidaepollenites daniensis) each occur
in only one sample in the Bunde borehole
' (Herngreen et al., 1986). Therefore their practical
value for regional corretations seems limited.

Bisaccate pollen also abound in the middle to late
Upper Maastrichlian. The relative abundance of
two species may have some vaiue for regional
correlations (Herngreen et al, 1986) : Abiefii-
neaepoflenites microreticufatus (10 % or more in
7 out of 10 samples in Lixhe-3 and lower third of
Lanaye Chalks of ENCI, common in higher part of
Lanaye up to base of Gronsveld Chalk in ENCI,
also present in Valkenburg Chalk of Bunde
borehole) and Pityosporites constrictus (abun-
dant in Valkenburg to Schiepersberg Chalks of
Bunde borehole - more than 10 % in 6 out of 7
samples; present in Nekum Chalk of same
borehole; absent in Lixhe-3 and Lanaye Chalks
of ENCI).
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- Four polien species appearing at or near the base
of the Maastricht Formation in the Bunde
borehole may have some value for regional
correlation, since these have not been found in
the Gulpen Formation of the ENC! and occur
frequently and in large numbers in the studied
samples from Bunde. These are :
Cyrillaceaepolienites barghoorniacus {in 7 out of
10 samples, and in 4 with 1-5 %), Subtriporo-
pollenites constans minor {6 out of 10, in 5 with 2-
5 %), Labraferoldaepollenites bituitus (6 out of
10, in 5 with 2-10 %), and L. rurensis {5 out of 10,
in 3 with 2-5 %)).

- Reworked spores and pollens have been men-
tioned from the Upper Gulpen and Maastricht
Formations in the ENCI {Kedves & Herngreen,
1980).

3.3. Dinoflagellates

Research on Upper Cretaceous dinofla-
gellates in South Limburg and norhern Liége was
started by Lejeune-Carpentier (1937-1951), who
worked mainly on flints, as did later on Conrad
{1941}, De Wit (1943, 1944) and Rademakers
{1974). Part of her material has been restudied
recently (Lejsune-Carpentier & Sarjeant, 1981,
1983). The most complete work was realized by
Wilson (1971, 1974). Wiison's parily unpublished
data (his 1974 paper is a Ph. D. thesis with limited
distribution only) were reviewed and compie-
mented by Schumacker-Lambry (in Streel et al,
1977). The most recent publications are those by
Foucher (in Robaszynski ef al, 1985) and by
Herngreen ef al (1986). All these papers are
based on spot samples and not on continuous
sampling series. This makes any conclusions oniy
preliminary.

3.3.1. Santonlan

Although several dinocyst species are
mentioned by Batten et al (1988}, none of these is
restricted to the Santonian. However Senonias-
phaera protrusa is net found in strata older than the
Santonian  and  Pervosphaeridium  truncigerum
appears to have its acme in the Santonian. i
should be noticed that both species are found in
the Upper Campanian Zeven Wegen Chalk of
Halembaye (Foucher in Robszynski et af, 1985,
fig. 20).

3.3.2, Campanlan

Most of the data are based on samples from
CPL Quarry at Halembaye in northern Liége.

The boundary between the Lower and Upper
Campanian (boundary between Vaals Formation
and Zeven Wegen Chalk) is marked by the
disappearance of e.g. Palaeohystrichophora infu-

soricides and Spinidinium angustispinum, and
by the appearance of e.9. Qdonfochitina wetzeli,
Gillinia hymenophora and Chytroeisphaeridia sofida
(Foucher in Robaszynski et al, 1985). However,
several species occurring in the Lower Campanian
are also found at the base of the Zeven Wegen
Chalkk in the "craie glauconifére” (e.g. Thalassi-
phora ? spinosa). Whether this is due io reworking
or not has not yel been demonstrated. However, it
should be noticed that the boundary between
Wilson's {1974} biczones la and Ib has been
placed above the “craie glauconifére” {cf.
Schumacker-Lambry inStreel ef af, 1977).

In the upper part of the Zeven Wegen Chalk,
there is a second change in the dinoflagellate as-
semblages according to Foucher (in Robaszynski
et al, 1985). Several species disappear {e.q.
Aldorfia deflandrei, Senonias-phaera protrusa,
while new ones appear (e.g. genera Areoligera and
Cladopyxidium). This boundary was not recog-
nized by Wilson (1974) and Schumacker-Lambry
{in Streel et al., 1977} due to inadequale sampling.
The latter author recognized S. protrusa in her
sample H.11 near the top of the Zeven Wegen
Chalk.

3.3.3. Maastrichtian

According to Foucher {in Robaszynski et af,
1985}, the Campanian-Upper Maasltrichlian boun-
dary at Halembaye (Froidmont Horizon} is marked
by the disappearance of a few taxa such a
Hystrichodinium puichrum, Odontochitina wetzeli
and O. operculata. These species range into the
Lower Maastrichtian Beutenaken Chalk in the
Cadier en Keer Borehole, so that the real boundary
is between the Lower and Upper Maastrichtian,
However, H. pulchrum was mentioned by
Schumacker-Lambry (in Streel et al, 1977, pi. 5,
fig. 6-7) from her sample E.10 {Upper Maastrichtian
Lanaye Chalk)inthe ENCI Quarry.

A new species appearing at the boundary
between Lower and Upper WMaastrichtian is
Northidinium perforatum according to Foucher (in
Robaszynski et al, 1985). Wilson {1974) placed
the first appearance at the base of the Zeven
Wegen Chalk ({"craie glauconifére”), whereas
Schumacker - Lambry (in Streel ot al., 1977) found
the lowermost specimens above the Lixhe Horizon
{her sample H.7}.

The boundary between the Gulpen and
Maastricht Formations in the ENCI Quarry (Lichten-
berg Horizon) was taken as the boundary between
biozones 1V and Va by Wison (1974). This
boundary would be marked by the appearance of
two species Cyclonephefium perforatum and
Deflandrea galeata. Schumacker-Lambry (in Streel




et al, 1977) and Herngreen et al. (1986) placed
this boundary slightly higher in the "Mb" or in
Hofker's {1966) foram zone H. However, D. galatea
was found in Halembaye in flint of the Lixhe-
Lanaye Chalk by Lejeune-Carpentier (1942). Thus,
its first appearance is below the Lichtenberg
Horizon. The lowermost specimens of Cyclone-
phelium perforatum found by Wilson (1974) in
ENCI Quarry were from the Schiepersberg Chalk
(fide Herngreen et al, 1986), those found by
Schumacker-Lambry {in Streel et al, 1977} from
the Emagl Chalk. Herngreen et al. (1986} found C.
perforatum in the Meerssen Chalk ("Md') in the
Bunde Borehole, and only cf. C. perforalum at the
base of the Maastricht Formation in that borehole.
This mean that it is questionable if C. perforatum
may be used for distinguishing the Maastricht
Formation from the underlying Guipen Formation
by means of Dinoflageliales.

4. CONCLUSIONS

The Santonian age of the Hergenrath Clay at
Welkenraedt, Valkenburg and in open karst fissu-
res in the 's-Gravenvoeren Borehole seems now
well established by the study of miospore and
dinoflageliate assemblages (Balten ef al, 1987,
1988).

The Lower Campanian Vaals Formation at
Halembaye is distinguished from the Upper
Campanian Zeven Wegen Chalk by dinoflagellate
assemblages. This boundary has not been
recognized in the spores and pollen assemblages
(lack of data for the Zeven Wegen Chalk), nor inthe
nannotlora.

The upper portion of the Zeven Wegen
Chalk at Halembaye Is distinguished by changes in
the nannoflora (Prediscosphaera stoveri appears)
and in the dinoflageliate assemblages (e.g. appear-
ance of genera Areoligera and Cladopyxidium).
This upper portion of the Upper Campanian is also
characterized by the belemnite Belemnitella mucro-
nata "minor”.

The Campanian-Maastrichtian boundary
(boundary between Zeven Wegen Chalk and
Beutenaken Chalk}, noticed in the nannoflora by
the appearance of Lithraphidites praequadratus
and Reinhardtites levis, has no marked change in
the dinoflageliate assemblages. Data on miospores
are incomplete.

The boundary between the Gulpen and
Maasiricht Formations within the Upper Maas-
trichlian sequence seems fo coincide with the
appearance of the coccolith Nephrolithus freq-
vens. Whether the dinoflageliate Cyclonephelium
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perforatum appears at this boundary or only much
higher is still an open-ended question. Several
pollen species which appear to be relatively fre-
guent and abundant in the Maastricht Formation in
the Bunde Borehole have not been observed in
the Lixhe-3 and Lanaye Chalks of the ENCI Quarry.
These may be used for regional correlation.
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Plate 3 - Fresh, undisturbed surface of a fragment of Zeven Wegen Chalk from Grez-Doiceau in northern Lidge
(by courtesy of Ing. Ch. Schroedar, Lidge University).







