
LITHO- AND BIOSTRATIGRAPHICAL STUDY OF QUATERNARY DEEP 

MARINE DEPOSITS OF THE WESTERN BELGIAN COASTAL PLAIN. 

POLLEN ANALYSIS 

by C. VERBRUGGEN ( * ) 

Samples have been taken from the 
borings 193DB5, DB6, 117DB15, DB6, DB8, 
DB?, DB9, DB12, DB13, DB14. 

The total number of samples is 
about 650. Since only the lower part 
of the sediments below -17 m relates to 
the main question of this study, the num
ber of samples was reduced to 250. For 
comparison 15 pollenslides of samples 
above -17 m were made. The samples be
low the -17 m level that have been inves
tigated palynologically represent nearly 
40 % of the available stock. 

To determine the palynological 
character of the sediments, initially on
ly organic and/or clayey samples were 
treated. The good preservation of the 
pollengrains, the undisturbed character 
of the spectra and the interesting results 
lead to a taking into consideration of the 
predominant number of coarse sandy samples. 
By using samples of 50 gr. or more, most 
levels yielded gpod pollenslides. Sorne 
were extremely poor even pollenless. They 
are indicated on the pollenplots by a sign 
(-) together with the number of pollen
grains that have been found. 

The pollensum represents the 
A. P. Contamination caused by the coring 
method where small quantities of the over
laying levels may have been mixed with the 
underlying material, did not seem to have 
altered the pollenspectra significantly. 

The pollengrains which showed 
the most striking differences were those 
of Hippophae • Their generally excellent 
state of preservation distinguished them 
from other pollen. They were found in 
corings which were carried out in April 
and may, the flourishing time of the sea 
buckthorn which actually covers the dunes 
in the study area. For this reason 
Hippophae was gi ven a particular place in 
the pollendiagrams. In spite of these li
mitations and in the absence of reference 
investigations the following conclusions 
seem to be valid : 

- there is a perfect agreement between the 
pollenspectra of the peaty-clay of 
193DB5 and the C14 dating of this layer; 

- the results of the analysis of sandy 
samples fit closely with those obtained 
for the clayey sequences. 

A systematical description and 

interpretation of the pollendiagrams fol
lowing the rank of the geological transect 
is given below. The samples are numbered 
beginning from the base. 

193085 

Under the -17 m level, the pollen
spectra show a typical "boreal" composition 
with a dominance of Corylus. The relative 
abundance of Ulmus and the absence of Alnus 
and Ti lia is also characteristic; there is a 
continuous curve for Hedera. Fresh water 
plants occur together with Chenopodiaceae. 
Certain samples show a clear evidence of 
Tertiary remaniation. The sediments of 
this sequence are generally clayey, someti
mes rather organic. In sample 3 the high 
percentages of Cyperaceae point to marshy 
conditions. The C14 dating of the sample 
7795 + 130 BP. is in perfect agreement 
with the Late Boreal pollenspectra. 

The uppermost sample, above the 
-17 m level, seems to be much younger with 
Alnus, Tilia and especially Fagus. 

195886. 

This diagram is similar to that of 
1~3DB5. There is again the clear differen
ce between the "boreal" lower part and the 
post atlantic upper part, above the -17 m 
level. 

1170815. 

The sediments under the -17 m 
level are poor in pollen. Only the spec
trum of sample 3 is shown. Chenopodiaceae 
are relatively abundant. From sample 3 
onwards the pollencontent points to post
atlantic conditions. 

117086. 

The diagram can be subdivided in 
three parts. 

1. Sample 1 and 2. 

The characterizing elements are 
Pinus, Picea, Ca:rpinus and Ericaceae. They 
occur together with the trees of the 
atlantic forest; Betula is rather impor
tant. Such a composition prevailed at 
the end of the Eemian. 

2. Samples 3, 4 and 5. 
A late Boreal or early Atlantic 

composition is recognized on the basis 

( *) Lab. Regional Geography - Geological Institute, Krijgslaan 281 SB-Al - n-9000 Gent (Belgium). 
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of the high values of CoryZus and UZmus 
and the low values of AZnus and TiZia. 

3. Sample 6, 7 and 8. 

AZnus and Fagus as we 11 as the 
QM-components indicate a post-atlantic 
time. 

117088. 

In spite of the low pollenfre
quencies in the lower part of the se
quence, a subdivision similar to that of 
coring 117DB6 may be recognized. 

1. Sample 1 and 2 : Late Eemian composition. 

2. Sample 3 , 4 and 5 : Late-Boreal, early 
Atlantic composition. 

3. Sample 6 and 7 : Post-Atlantic composi
tion. 

117087. 

Under the -17 m level all the 
pollenspectra have a similar composition : 
Pinus, BetuZa and Picea are the dominant ele
ments. Thermophilous trees are scarcely 
represented. Other characteristics are 
the continuous curves for Ccœpinus SaZix 
Ericaceae and Artemisia as well as the ve~y 
low. values of Chenopodiaceae. Such a vege
tat1on belongs to cold temperate condi
tions such as at the end of the Eemian or 
in the Early Weichselian. 

-17 m 
tion. 

117089. 

The two spectra on top of the 
level have a post-Atlantic composi-

Samples 1 and 2 have a late Ee
mian composition. 

The three plotted samples up to the 
-17 m level reflect an atlantic to post
atlantic age. 

1170810. 

Samples 1 to 4 are late Eemian. 

The higher samples are atlantic 
to postatlantic. 

1170812. 

The lowermost samples are poor 
in pollen. However the few pollen that 
are present, point to a similar composi
tion as this of the overlaying samples. 
The nearly continuous curve of Fagus indi
cates a Subatlantic age for the whole se
quence. In the samples below -20 m Picea 
is present in noticeable numbers. 

1170813. 

This sequence shows great simila
ri ty with 117DB12. 
1170814. 

This sequence too may be compared 
with the two preceeding-ones. An uncommon 
zone of clayey-sediment with high percenta
ge for SaZix, Cyperaceae and Gramineae occurs 
between -20 m and -16 m. Under that zone 
the pollencontent is generally low. Fagus 
is only present in some samples, but the 
Picea curve is continuous. 

CONCLUSIONS (see fig. 1). 

The pollendiagrams allow to dis
tinguish four different pollen assemblages. 
The presence of a considerable number of · 
Chenopodiaceae all over the sequences proves 
that all the sediments are from marine ori
gin. 

1. An Atlantic to Postatlantic assemblage 
for all the samples up to the -17 m. 
It is evident that we are dealing here 
with the Calais-deposits. It is remar
kable that Fagus is often present in the 
deepest layers of these deposits. If 
the dating of this deep presence of 
Fagus is comparable with the dating of 

the appearance of Fagus in coastal peat 
sequences, a sedimentological gap be
tween early atlantic times and late sub
boreal ones has to be supposed. This 
pollen assemblage also occurs in the 
borings 117DB12, 117DB13 and 117DB14, 
at depths well below the -17 m level. 
Together with the relative high percen
tages of Fagus, high numbers of Hippophae 
have been found. The fact that these 
findings were made closest to the sea 
(they are on the beach) lead to the sup
position that deep marine erosion has 
taken place there during the Subatlantic. 
In the light of this, the explanation 
about the strange behaviour of the 
Hippophae pollengrains, as gi ven in the 
introduction has to be revised. (see 
also the stratigraphical conclusions). 

2. A Boreal assemblage. 
It is very characterized by its 

botanical composition, and confirmed by 
the radiacarbon date. An extrapolation 
to the base of boring 193DB5 results in 
an age of 8500 BP for the sealevel at 
-26.m TAW (~ -28 m NAP). Early atlantic 
sed1ments are probably present in the 
top samples under the -17 m level in the 
borings 117DB8 and 117DB6. 

3. A late Eemian or early Weichselian assem
blage. 

It is only present in boring 117DB7. 
It is very pronounced too over the total 
length of the sequence. It points to se
diments of the regressing Eemian Sea. 

4. A late Eemian assemblage. 
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In all the borings, with exception 
for assemblages 2 and 3 the deepest sedi
ments are generally poor in pollen. Ne
vertheless sufficiently data could be col
lected to conclude that these sediments 
are of an older origin than Holocene. 
The fact that together with the late Ee
mian pollenflora some grains of typical 
cold plants like SeZagineUa were found, 
could indicate that these marine late 
Eemian sediments have been reworked in 
Weichselian times. 
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GENERAL CONCLUSIONS, 

The biostratigraphical study, 
comprising pollen, diatom and mollusc 
vestigations, sheds more light on the 
and·the genesis of the deposits below 
vel -17. 

in
age 
le-

The pollen analysis gives the 
most accurate geochronological order for 
the sediments. The medium to coarse me
dium sand (layer 2) corresponds with the 
Late Eemian assemblage. The clay-silt 
complex (layer 3) not only varies in grain
si ze distribution, thickness and level of 
occurrence but also contains three diffe
rent pollen assemblages : 

- a Late Eemian or Early Weichselian as
semblage in boring 117DB7 between the 
levels -17 and -27; 

- a Boreal assemblage in borings 193DBS 
and 193DB7 between the levels -19 and 
-2 7; 

- an Early Atlantic assemblage in the 
borings 117DB8 and 117 DB6 between the 
levels -14 and -18. 

It is difficult to interpret the 
presence of Fagus and Hippophae in the me
dium to coarse medium sands (layer 2) in 
the borings on the back-shore. One expla
nation may be that this few pollen are 
present because of stronger vertical 
groundwaterflow in the Belgian coastal 
plain (L. LEBBE, 1981). 

The diatom analyses indicates the 
presence of four kinds of sediments : 

- marine-brackish to marine Calais deposits 
of tidal flat origin above the level -17. 

- sediments of possible Eemian age with a 
somewhat different diatom flora, laid 
down under similar conditions (the deeper 
sediments of 117DB7); 

- Calais sediments with a marked fresh wa
ter influence below the -17 level (193DBS 
and 193DB6); 

- diatom·free sediments (also containing 
very few pollen grains). 

These interpretations are still 
considered tentative due to the limited 
amount of material examined. 

The mollusc investigation did not 
lead to similar results. Besides the rea
sons that were put forward previously our 
limited knowledge of Belgian mollusc fau
nas does not allow more precise conclusions. 
Indeed when out of a total amount of 113 
marine species, 21 i. e. nearly 20 %, have 
never been recorded before, obviously fur
ther investigations are necessary to clas
sify the problems left by this study. 
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Chaudfontaine 
Retrouvez 

lapurete 
des 

profondeurs 
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Dans les profondeurs inex
plorées de la terre, protégée 
contre toutes formes de pol
lution, naît une eau très pure, 
absolument intacte. 
En. remontant vers l'air libre, 
à travers roches et cristaux, 
elle acquiert juste ce qu'il lui 
faut pour être une eau bien 
équilibrée : ni trop, ni trop peu 
d'éléments minéraux. 
Et elle jaillit. Intacte, vraie, 
légère. Cette eau c'est 
Chaudfontaine ! 
Une eau agréable au goût, 
équilibrée et pure, qui aide 
à éliminer les excès. 
Tout le monde peut en faire, 
sans aucune contre-indication, 
son eau de chaque jour. 

Chaudfontaine, 
l'eau intacte 
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